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STEM occupations help grow Alaska’s economy

By Commissioner
Click Bishop

This month’s Trends focuses on STEM occu-
pations — those requiring specialized skills
in science, technology, engineering, and math.
The list is varied, from surveyors to engineers
and auditors to computer programmers.

STEM jobs generate products and services
that have become part of our everyday lives,
such as airplanes, smart phones, CT scans,
and — especially convenient in Alaska — re-
mote starters for your favorite auto.

Workers in STEM jobs require more formal
education — 75 percent require a bachelor’s
degree or higher. But STEM workers are also
among the highest paid, averaging $73,000 a
year while non-STEM workers average about
$45,000.

In 2008, almost 25,000 of Alaska’s nearly
322,000 jobs were STEM-related jobs. The
Alaska Department of Labor and Workforce
Development predicts that by 2018, we’ll see
more than 2,700 new STEM jobs and nearly
5,400 more openings as workers retire or
change occupations.

Alaska Performance Scholarship

One way we’re preparing Alaskans to fill
these 8,000-plus projected vacancies is
through an Alaska Performance Scholarship.
This new program, approved by the Alaska
Legislature, would invest in Alaska’s students
who are attending in-state university or voca-
tional programs. Gov. Parnell has proposed a
sustainable funding mechanism for the schol-
arship program based on recommendations
from the Legislature’s Joint Higher Education
Scholarship Funding Task Force.

“The Alaska Performance Scholarship will
lead to increased academic rigor in our high
schools as students earn these scholarships,”
Parnell has said. “The scholarship helps a va-
riety of students — those who seek career and
technical training as well as university-level
studies — to realize their dreams through their
own hard work.”

The graduating class of 2011 will be the first
eligible for this opportunity.

Alaska Education Tax Credit

The Alaska Legislature expanded the Alaska
Education Tax Credit to include more institu-
tions and also for capital projects. The credit
provides tax incentives and rewards for busi-
nesses that make contributions for vocational
courses, programs, and facilities, including
those offered at AVTEC: Alaska’s Institute of
Technology, the University of Alaska, some
of Alaska’s regional training centers, and
Alaska’s K-12 schools.

Companies that pay corporate, fisheries busi-
ness, fisheries landing, insurance premium/
title insurance premium, mining license, oil
and gas production, and transportation or oil
and gas property taxes are eligible.

Donors can receive a credit equal to 50 per-
cent of contributions up to $100,000, and an
additional 100 percent for donations between
$100,000 and $300,000. Cash donations great-
er than $300,000 and up to $10 million earn
tax credits of 50 percent, with a maximum
Alaska state tax credit of $5 million.

In addition to the state tax credit, businesses
may qualify for federal tax savings by making
charitable cash donations. Business represen-
tatives should contact their tax consultants to
determine the tax credit benefit of any dona-
tion.

Unemployment benefits

Also in this issue is a report on Alaska’s un-
employment insurance program. More than
63,000 claimants in 2009 received about $130
million in federal and state benefits, which
were directly injected into Alaska’s economy.
This doesn’t include the “trickle-down” effect
of those dollars in our economy. The U.S. De-
partment of Labor estimates that every dollar
paid in UI benefits generates an additional 60
cents of local economic activity.
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By ERIK STIMPFLE, Research Analyst; and TODD MOSHER, Econom

Science, Tech, Engineering, and Math
Knowledge-based workers in Alaska 5.} )\\js

cience and engineering are

embedded into the fabric

of our lives, from improv-
ing everyday activities to devel-
oping our economy.

Even during the coldest winter
days, we remain warm in com-
fortably heated buildings and
connected to the outside world
by television, Internet, and cell
phones. Science and technol-
ogy operate behind the scenes,
quietly and efficiently providing
most of the comforts of modern
living.

This article focuses on the
state’s scientists, engineers, sur-
veyors, mathematicians, com-
puter programmers, architects,
and other workers who need
highly specialized skills to do
their jobs. These science, tech-
nology, engineering, and math
occupations are collectively re-
ferred to as STEM occupations.

STEM workers’ contributions
to Alaska’s economy are nu-
merous. Geologists search for
mineral deposits, and environ-
mental scientists obtain permits
before a new mine can operate.
In the fishing industry, biolo-
gists research ways to raise king
crab in hatcheries and determine
how many salmon can be har-
vested each year while ensuring
their return in the years ahead.
These are just a few examples
of STEM activities; science and
technology are everywhere in
Alaska’s industries.

—
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STEM Occupations

Categories and 2008 Alaska employment numbers

ARCHITECTS, SURVEYORS, AND CARTOGRAPHERS (1,554)

Architects, Except Landscape and Naval (321) Landscape Architects (<50)

Architectural and Civil Drafters (236) Mechanical Drafters (<50)

Cartographers and Photogrammetrists (82) Surveying and Mapping Technicians (187)
Drafters, All Other (154) Surveyors (464)

Electrical and Electronics Drafters (53)

BUSINESS AND FINANCE (4,212)

Accountants and Auditors (1,860) Financial Analysts (244)
Budget Analysts (226) Financial Specialists, All Other (1,470)
Cost Estimators (138) Logisticians (257)

Credit Analysts (<50)

COMPUTER AND MATH SCIENCE (4,385)

Actuaries (<50) Database Administrators (121)

Computer and Information Scientists, Research (58) Mathematical Scientists, All Other (<50)

Computer Programmers (680) Mathematical Technicians (<50)

Computer Software Engineers, Mathematicians (<50)
Applications (326) Network and Computer Systems Administrators (541)

Computer Software Engineers, Systems Network Systems and Data Communications
Software (290) Analysts (191)

Computer Specialists, All Other (375) Operations Research Analysts (139)

Computer Support Specialists (1,124) Statisticians (58)

Computer Systems Analysts (465)

ENGINEERS (6,145)

Aerospace Engineering and Engineers, All Other (1,223)
Operations Technicians (<50) Environmental Engineering Technicians (249)
Aerospace Engineers (71) Environmental Engineers (247)
Agricultural Engineers (<50) Health and Safety Engineers, Except Mining Safety
Biomedical Engineers (<50) Engineers and Inspectors (226)
Chemical Engineers (<50) Industrial Engineering Technicians (94)
Civil Engineering Technicians (449) Industrial Engineers (83)
Civil Engineers (700) Marine Engineers and Naval Architects (<50)
Computer Hardware Engineers (74) Materials Engineers (<50)
Electrical and Electronic Mechanical Engineering Technicians (<50)
Engineering Technicians (310) Mechanical Engineers (288)
Electrical Engineers (282) Mining and Geological Engineers, Including Mining
Electro-Mechanical Technicians (100) Safety Engineers (150)
Electronics Engineers, Except Computer (234) Nuclear Engineers (0)
Engineering Technicians, Petroleum Engineers (482)

Except Drafters, All Other (678)

LIFE AND PHYSICAL SCIENTISTS (4,739)

Agricultural and Food Science Foresters (*)

Technicians (<50) Geological and Petroleum Technicians (616)
Animal Scientists (<50) Geoscientists, Except Hydrologists
Astronomers (<50) and Geographers (331)

Atmospheric and Space Scientists (86) Hydrologists (<50)

Biochemists and Biophysicists (<50) Life Scientists, All Other (<50)

Biological Scientists, All Other (194) Life, Physical, and Social Science Technicians,
Biological Technicians (480) All Other (327)

Forest and Conservation Technicians (*)

(continued on the next page)
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Defining the STEM workforce

Describing Alaska’s STEM workforce
is a challenge. There is no accepted
national list of STEM occupations,
and definitions vary depending on the
source and the purpose of the research.

For this article, the Research and Anal-
ysis section of the Alaska Department
of Labor and Workforce Development
created a working definition for STEM
occupations as a contribution to the
ongoing discussion.

For an explanation of our criteria, refer
to the methodology on page 12. Based
on these criteria, we identified 135
STEM positions, 132 of which had
employment in Alaska in 2008. (See
Exhibit 1.)

We organized STEM occupations into
eight broad categories: business and fi-
nance; computer and math science; ar-
chitects, surveyors, and cartographers;
engineers; social scientists; life and
physical scientists; and postsecond-
ary teachers. STEM occupations that
did not fit into any of these categories
were grouped into “all other.”

Forecasted STEM openings

In 2008, Alaska had roughly 24,441

STEM-related jobs, and this number
is projected to increase to 27,174 by
2018. (See Exhibit 2.)

STEM Occupations (continued)

Alaska, 2008

LIFE AND PHYSICAL SCIENTISTS (continued)

Chemical Technicians (141)

Chemists (112)

Conservation Scientists (210)

Environmental Science and Protection Technicians,
Including Health (189)

Environmental Scientists and
Specialists, Including Health (595)

Epidemiologists (<50)

Food Scientists and Technologists (<50)

Forensic Science Technicians (<50)

Materials Scientists (<50)
Medical Scientists,

Except Epidemiologists (<50)
Microbiologists (<50)
Nuclear Technicians (0)
Physical Scientists, All Other (126)
Physicists (<50)
Soil and Plant Scientists (<50)
Zoologists and Wildlife Biologists (635)

POSTSECONDARY TEACHERS (834)'

Agricultural Sciences Teachers (*)

Anthropology and Archeology Teachers (*)
Architecture Teachers (*)

Atmospheric, Earth, Marine, and Space Sciences (*)
Biological Science Teachers (*)

Chemistry Teachers (*)

Computer Science Teachers (*)

Economics Teachers (*)

Engineering Teachers (*)

Environmental Science Teachers (*)

Forestry and Conservation Science
Teachers (¥)

Geography Teachers (*)

Mathematical Science Teachers (*)

Physics Teachers (*)

Sociology Teachers (*)

SOCIAL SCIENTISTS (478)

Anthropologists and Archeologists (<50)
Economists (70)

Geographers (<50)
Industrial-Organizational Psychologists (0)
Market Research Analysts (<50)

Social Science Research Assistants (<50)
Sociologists (<50)

Survey Researchers (75)

Urban and Regional Planners (220)

ALL OTHER (2,094)

Audio and Video Equipment Technicians (144)
Audio-Visual Collections Specialists (<50)
Broadcast Technicians (75)

Chemical Plant and System Operators (<50)
Commercial and Industrial Designers (<50)
Computer and Information Systems Managers (397)
Construction and Building Inspectors (234)

Desktop Publishers (<50)

Embalmers (<50)

Engineering Managers (426)

Farm, Ranch, and Other Agricultural Managers (<50)
Farmers and Ranchers (<50)

Film and Video Editors (<50)

Fire Inspectors and Investigators (<50)

Graphic Designers (172)

Multimedia Artists and Animators (<50)

Museum Technicians and Conservators (53)

Natural Sciences Managers (264)

Numerical Tool and Process Control
Programmers (<50)

Sales Engineers (<50)

Sound Engineering Technicians (<50)

Statistical Assistants (54)

Traffic Technicians (<50)

"There are no employment estimates for individual postsecondary teachers.

An asterisk (*) indicates suppressed data.

Source: Alaska Department of Labor and Workforce Development, Research and Analysis Section

An estimated 2,748 new STEM-related

positions will be created during the

forecast period, and an additional 5,376 will open
as workers retire, change occupations, or leave
the labor force. All together, more than 8,100 pro-
jected STEM openings will need to be filled.

In 2008, the highest STEM employment was

in engineering, life and physical sciences, and
computer and math science, in that order. (See
Exhibits 2 and 3.) Occupations in these catego-
ries, as well as in business and finance, are each
expected to generate more than 1,000 openings
by 2018, and taken together will account for over
77 percent of STEM openings. Engineering-re-
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lated occupations are expected to produce slightly
more than 2,000 openings — the highest of any
category.

Help wanted: Seeking skilled workers

Over the next ten years, STEM workers will be in
demand for a range of occupations. Exhibit 4 lists
the STEM occupations forecasted to generate the
most job openings from growth and replacements.'
Accountants and auditors top the list with about
580 total openings. STEM postsecondary teachers

"Growth openings are equal to the positive change in employment
(i.e., new jobs). Replacement openings are vacancies left by work-
ers who choose another occupation or exit the workforce.




Projected STEM Employment by Category

Alaska, 2008 to 2018

are next, with estimated
job vacancies of 300-
plus.

Employment Openings, 2008 to 2018 Engineering-related
Percent occupations accounted
Occupational Categories 2008 2018 change Growth' Replacement? Total for eight of the 30 oc-
Business and Finance 4,212 4,681 1.1% 469 763 1,232 cupations on the list.
Computer and Math Science 4,385 4,945  12.8% 560 607 1,67  Civiland petroleum
Architects, Surveyors, engineers are expected
and Cartographers 1554 1,757  13.1% 203 520 723 to generate more than
Engineers 6,145 6755  9.9% 610 1430 2,040 lz)o?hopm}mg_s each, and
oth professions pa
Social Scientists 478 537 12.3% 59 160 219 P pay
: : — . excellent annual wages.
Life and Physical Scientists 4,739 5,273 11.3% 535) 1,244 1,779 Openings for civil engi—
Postsecondary Teachers 834 959 15.0% 125 208 333 neering technicians may
All Other? 2,094 2,267 8.3% 187 444 631 exceed 160 positions,
Total for All STEM: 24441 27174  11.2% 2,748 5,376 8,124 and these workers often

'Growth openings are equal to the positive change in employment (i.e., new jobs).

2Replacement openings are vacancies left by workers who choose another occupation or exit the workforce.

train to become fully
licensed engineers.

Note: Data for individual occupations are at: http://labor.alaska.gov/research/occs/alaskaoccs/OcclList.htm.

Source: Alaska Department of Labor and Workforce Development, Research and Analysis Section

Makeup of STEM Employment'

Alaska, 2008

Total STEM Employment: 24,441

Architects, surveyors,
and cartographers 6.4%

Life and physical
scientists,19.4%

Social scientists, 2.0%

Computer and math
science, 17.9%

Business
and finance, 17.2%

Engineers, 25.1%

All other, 8.6%

Postsecondary

teachers, 3.4%

'Excludes self-employed workers, private household workers, most agricultural
workers, fishermen, and others not covered by the state’s unemployment insur-

ance program.

Source: Alaska Department of Labor and Workforce Development, Research and

Analysis Section
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Seven computer
science-related occupa-
tions made the list, and
taken together they account for more than 1,000
job openings. Of this group, computer support spe-
cialists topped the list at more than 260 potential
openings.

Education is essential

An estimated 95 percent of STEM workers need
more than a high school diploma for their posi-
tions, compared to just 47 percent of non-STEM
workers.? About 75 percent of STEM workers need
a bachelor’s or graduate degree, compared to only
20 percent of non-STEM workers. (See Exhibit 5.)

College degrees that prepare workers for STEM
occupations require more math and science
courses, and preparation for those classes begins in
grade school.

Because an educated workforce is fundamental to
STEM jobs, emphasis at the national level is on
improving math and science education for students
in kindergarten through 12th grade. This push in-
cludes getting kids interested in math and science
careers as well as maximizing teacher and student
performance.

Americans have known for some time that our high

2Based on O*NET surveys of occupation incumbent workers, ap-
plied to Alaska 2008 employment estimates.



school students lag behind other
countries in math and science.
Every three years, the Program
for International Student Assess-
ment reports test scores in math
and science for 15-year-olds,
and the 2009 results are not
much different from previous
years. In math, students in 17 of
33 countries performed better
than Americans, and in science,
12 of 33 countries outranked the
uU.S.

One encouraging sign for Alaska
is that more high school students
are taking STEM-related courses
at the University of Alaska.
These dually enrolled students
receive high school and college
credits for attending college
classes.

Between 2002 and 2010, the
number of dually enrolled stu-
dents in STEM-related classes
increased from 35 to 417.% In
2010, there were 203 students
enrolled in math and 101 stu-
dents taking engineering tech-
nology courses. The remainder
were enrolled in a variety of
STEM-related disciplines such
as computer science, biology,
biomedical science, physical sci-
ence, and natural resource man-
agement.

STEM jobs pay well

The average annual wage for
STEM workers is $73,251 —
almost $28,000 higher than for
non-STEM workers. As in most
professions, STEM occupations
that require a higher level of
education typically have more
earning power.

Workers in STEM occupations earn higher average
wages than their non-STEM counterparts at every

Highest Projected STEM Occupation Openings
Alaska, 2008 to 2018

Replace-

2008 Growth ment Total
Occupation Employment Openings' Openings? Openings
Accountants and Auditors 1,860 225 356 581
STEM Postsecondary Teachers 834 125 208 333
Zoologists and Wildlife Biologists 635 70 213 283
Computer Support Specialists 1,124 136 132 268
Surveyors 464 68 198 266
Geological and Petroleum Technicians 616 67 157 224
Petroleum Engineers 482 50 172 222
Civil Engineers 700 100 114 214
Environmental Scientists
and Specialists, Including Health 595 82 107 189
Computer Programmers 680 15 154 169
Civil Engineering Technicians 449 63 104 167
Biological Technicians 480 60 79 139
Computer Systems Analysts 465 75 57 132
Network and Computer
Systems Administrators 541 69 59 128
Engineering Managers 426 36 83 119
Urban and Regional Planners 220 27 86 113
Computer Software Engineers, Applications 326 64 48 112
Surveying and Mapping Technicians 187 28 83 111
Computer and Information Systems Managers 397 35 74 109
Computer Software Engineers, Systems
Software 290 60 43 103
Mechanical Engineers 288 17 83 100
Geoscientists, Except Hydrologists/
Geographers 331 39 60 99
Architectural and Civil Drafters 236 24 72 96
Environmental Engineering Technicians 249 40 52 92
Mining and Geological Engineers,
Including Mining Safety Engineers 150 30 62 92
Architects, Except Landscape and Naval 321 49 37 86
Health and Safety Engineers, Except Mining
Safety Engineers and Inspectors 226 20 66 86
Electrical and Electronic Engineering
Technicians 310 15 67 82
Conservation Scientists 210 21 61 82
Construction and Building Inspectors 234 26 53 79

Note: Excludes residual (“all other”) occupations.

'Growth openings are equal to the positive change in employment (i.e., new jobs).

2Replacement openings are vacancies left by workers who choose another occupation or exit the

workforce.

Source: Alaska Department of Labor and Workforce Development, Research and Analysis Section

is greatest at the lower levels of education attain-
ment, where STEM-related technical certificates

other certificates.

level of education. (See Exhibit 6.) The difference

3 Source: University of Alaska, Statewide Planning and Institutional

Research

The wage gap between STEM and non-STEM
occupations diminishes with higher levels of

apparently trump general associate degrees and

education. Still, on average, STEM jobs requir-
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Required Education Levels’

Alaska, 2008
STEM

Associate/vocational

certificate, 19.9%
No postsecondary

education, 4.8%

Ph.D./professional
degree, 6.2%

Master's, 12.0%

Bachelor's, 57.2%

'Based on required education data from O*NET database, weighted by employment.
Source: Alaska Department of Labor and Workforce Development, Research and Analysis Section

Average Earnings by Education Level

All Alaska jobs, 2009

Education Level

Non-STEM

Ph.D./professional
79 Master's, 4.2%

Bachelor's, 13.3%

degree, 2

No postsecondary education, 52.6%

STEM Non-STEM

ing a bachelor’s degree pay

20 percent more than those in
non-STEM categories, and those
needing a master’s degree pay
13 percent more.

As a group, STEM postsecond-
ary teachers had the highest
wages, with an average salary of
about $92,000. (See Exhibit 8.)

Associate/vocational
certificate, 27.1% For individual occupations,
petroleum engineers top the

list with average earnings of
$154,500, and eight of the ten
highest paying occupations are
engineering-related. (See Exhibit
7.)

Engineers typically earn a bachelor’s
degree and spend several years gaining

Associate degree, certificate,
or some college

Bachelor’s degree
Master’s degree
Doctorate or professional degree

Note: Based on O*NET required education data and an employment weighted average of May

$63,192 $49,059
$75,499 $62,732
$79,733 $70,731
$86,052 $82,751

2009 OES wage estimates. Excludes residual (“all other”) occupations.

Source: Alaska Department of Labor and Workforce Development, Research and Analysis

Section

Ten Highest-Paying STEM Jobs

Alaska, 2009

Occupation

Annual Wages

Petroleum Engineers
Chemical Engineers
Engineering Managers
Materials Engineers

Geoscientists, Except Hydrologists
and Geographers

Electrical Engineers
Industrial Engineers
Mechanical Engineers

Mining and Geological Engineers,
Including Mining Safety Engineers

Natural Sciences Managers

Note: Based on May 2009 OES wage estimates.

$154,500
$125,820
$118,440
$108,180

$104,410
$100,250
$98,790
$98,790

$95,200
$92,340

Source: Alaska Department of Labor and Workforce Development, Re-

search and Analysis Section

Difference on-the-job experience before they can
take an exam to become fully licensed
28.8% and start earning top-dollar wages.
20.4%
7. Anaging STEM workforce
. (o]

There are relatively few young STEM
workers. In 2008, only about 9 percent
were under the age of 25 (see Exhibit
9), compared to 20 percent of non-
STEM workers. This is likely because it
takes time to obtain the necessary post-
secondary education or training for STEM employment.

Alaska’s STEM workforce is aging, and replacements
will be needed as these workers retire. About 41 percent
of Alaska’s STEM workers were ages 45 to 64 in 2008,
and many of these workers will retire in the near future. It
will be a challenge to replace them, because these work-
ers typically have many years of experience, education,
knowledge, and skills built up over a career. However, the
large number of aging workers also means continued op-
portunities for younger workers just starting their careers,
provided they have the required education and training.

Most STEM workers are men

STEM workers in Alaska are predominately male, a long-
time trend that mirrors the rest of the nation. Business
and finance was the only category with significantly more
women than men. (See Exhibit 10.) Social sciences had
an almost even split of males and females. But in nearly
every other category, there were significantly more men.
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Engineering had the highest difference, with
four males to every female.

However, data from the National Science
Foundation suggest that the number of women
choosing STEM careers is on the rise. Women
made up 27 percent of the nation’s science and
engineering workforce in 2007, compared to
only 12 percent in 1980.*

Despite the apparent gender gap in science and
engineering, Alaska’s women are closing the
gap in some individual occupations.

Eight of the top 15 STEM occupations with
the highest percentage of females require a
background in science. (See Exhibit 11.) Four
of those are in the environmental sciences.
Conservation scientists are 52 percent female,
followed by environmental technicians (48
percent), environmental scientists (47
percent), and environmental engineers

(36 percent). In contrast, only 20 percent

of engineers overall are women.

Finding qualified workers

Employers who can’t find workers locally
have to look outside the state. In 2008,
about 16 percent of workers in STEM-
related jobs were nonresidents, compared
to 20 percent nonresidency for non-STEM
positions.

Finding qualified Alaska residents is a
challenge for employers in a variety of
industries. Because most STEM workers
need a bachelor’s degree or higher, short-
term training programs are less likely to
provide a quick fix for any worker short-
ages.

Among STEM occupations, the life and

physical sciences category had the highest
percentage of nonresidents; about 23 percent of
its workers were from outside the state. However,
rates for individual occupations can vary widely.

For residency information for specific occupa-

tions, refer to the Alaska Occupations Web site,
which provides data on more than 500 occupa-
tions.’

“Source: The National Science Foundation’s Science and Engi-
neering Indicators 2010 Report
5See http://labor.alaska.gov/research/occs/alaskaoccs/home.htm.

Ages 35
to 44, 23.2%

Average Wages by Category
All Alaska jobs, 2009

STEM Non-STEM

Occupational Category Wages Wages
Postsecondary Teachers $91,968 $71,259
Engineers $89,053 *
Architects, Surveyors, and Cartographers $69,335 *
Computer and Math Science $66,853 *
Business and Finance $65,046 $63,390
Life and Physical Scientists $62,895 *
Social Scientists $61,503 $70,863
All Other! $78,266 $44,790

'For a list of occupations see Exhibit 1.

*All occupations in this category are STEM.

Note: Based on an employment weighted average of May 2009 OES wage estimates.
Source: Alaska Department of Labor and Workforce Development, Research and
Analysis Section

Age of STEM Workers
Alaska, 2008

Ages 25 to 34, 24.7%

Ages 18 to 24, 8.9%

Ages 14 t0 17, 0.2%
Ages 65-plus, 2.0%

Ages 55 to 64, 14.0%

Ages 45 to 54, 27.0%

Note: Based on 2008 Alaska Permanent Fund Dividend data.
Source: Alaska Department of Labor and Workforce Development, Research and Analysis Sec-
tion

The national push for STEM

In 2007, Congress passed the America Competes
Act, with the goals of promoting scientific research
and development and helping the U.S. stay com-
petitive. The act was partly in response to a 2007
federal report titled “Rising Above the Gathering
Storm.”

The report concluded that although the United
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1 Gender Makeup of STEM Categories

Alaska, 2009

Business and Finance

Computer and Math Science

Architects, Surveyors, and Cartographers
Engineers

Social Scientists

Life and Physical Scientists
Postsecondary Teachers

All STEM Occupations

Non-STEM Occupations

States was still among the
world’s leaders in scientific
research, discovery, and in-
novation, it was in danger of

Males iemalos losing its global technological
[ 28.9% 71.1% edge.
75.0% 25.0% | The act increased funding for
scientific research and devel-
77.99 22.1%
A d opment, promoted STEM-re-
80.3% 19.7%) lated edpcation, and ex'tended
tax credits for companies en-
[ 49.3% 50.7% | gaged in scientific research.
| 63.7% 36.3% | In late December of 2010,
| 61.4% 386% | the America Compgtes Act
was reauthorized with bipar-
| 64.9% 351% | tisan support and was signed
into law on Jan. 4. The act
[ 511% 48.9% | includes research and devel-

Note: Based on 2008 Alaska Permanent Fund Dividend data.
Source: Alaska Department of Labor and Workforce Development, Research and Analysis Section

1 Highest Percentages of Women
Alaska STEM jobs, 2008

opment tax credits for private
companies and more than $40
billion in funding for the Na-
tional Science Foundation, the
Department of Energy, and

the National Institute of Standards and Technology.

Percent
Occupation female
Budget Analysts 77.9%
Accountants and Auditors 72.7%
Graphic Designers 57.9%
Financial Analysts 54.7%
Conservation Scientists 51.7%
Environmental Science and Protection
Technicians, Including Health 47.5%
Environmental Scientists and
Specialists, Including Health 47.1%
Urban and Regional Planners 45.6%
Operations Research Analysts 45.5%
Natural Sciences Managers 44.2%
Biological Technicians 42.7%
Chemists 41.6%
STEM Postsecondary Teachers 38.6%
Environmental Engineers 35.5%
Database Administrators 35.4%

Note: Only includes occupations with 100 or more jobs. Excludes
residual (“all other”) occupations. Gender percentages are based on

2008 Alaska Permanent Fund Dividend data.

Source: Alaska Department of Labor and Workforce Development,

Research and Analysis Section

The America Competes Act is just one example of U.S. ef-
forts to promote STEM-related education. One of the largest
is led by a nonprofit group called Change the Equation. This
umbrella organization’s 110 corporate partners have pledged
millions of dollars worth of funding and in-kind contribu-
tions to promote STEM-related education.

Research dollars for Alaska

It is difficult to obtain data on the research expenditures of
private companies, but information on government fund-
ing awarded to the University of Alaska is quantifiable and
a good example of how these dollars filter into the state
economy.

In 2009, the National Science Foundation awarded $40.5
million for research and $162.2 million for major research
equipment to the University of Alaska Fairbanks.® Most of the
equipment funding was for the construction of a new research
vessel, the R/V Sikuliaq, which is scheduled to begin opera-
tions in 2014 and will port in Seward.

UAF will operate the 254-foot, $123 million ship, which will
be owned by the National Science Foundation and is under
construction in Marinette, Wisc. Scientists from Alaska and

8Source: The National Science Foundation’s Budget Internet Information System,
http://dellweb.bfa.nsf.gov/
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around the world will have a new platform

to study climate change, sea ice, fisheries, University Research Expenditures 1 2
d sub- Icanic activity. )
and sub-sea volcanic activity U of A, fiscal years 2001 to 2010

Research resembles an industry

$132.8 $129.7 $131
, , $1256 milion $123.1 .o $1265 g1o99g e
Scott Goldsmith, an economics professor million milion MMon milfion  * e ﬂlzhgnz milion
at the University of Alaska Anchorage, has
. .. $96.9
studied the benefits of scientific research and $86.3 million
development conducted by the university. He million

wrote that research is an economic enterprise
comparable to mining, seafood, timber, or oil
and gas.” Research brings money into Alaska
and creates jobs.

Goldsmith estimated that in 2006, university
research money helped fund $52.6 million
in payroll — or 1,292 jobs — within the

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

university and an additional 1’100 J obs in Note: Includes activities directly related to scientific and academic research, including capital
Alaska’s private sector, or $39.5 million in expenditures.

. . Source: University of Alaska Statewide Planning and Institutional Research
wages. Research expenditures have increased
since these 2006 data.
Research dollars support more than just science. STEM for Alaska’s future
During fiscal year 2010, the University of Alaska
spent $131 million on research-related activi- The contributions that engineers, scientists, and oth-
ties. (See Exhibit 12.) These expenditures include er STEM workers make to the state are multifacet-
wages for employees and the purchase of goods ed, as they solve problems and bolster the economy
and services from local businesses. The university throughout Alaska’s industries. As we move into
spends additional money when building new sci- the future, we need an educated and highly skilled
ence labs, which provides jobs for construction STEM workforce to provide solutions for short-
workers. term and long-term challenges of life in Alaska.

Most of the university’s research budget comes
from nonstate funds. According to the University
of Alaska in Review 2010 Report, the university
system leveraged $5.70 in external funding for
every dollar of state funding provided during fiscal
year 2009.

A large portion of that funding came from the fed-
eral government, but private grants and donations
also contributed significantly. During FY 2009, the
federal government provided roughly 86 percent
of the funding for UA research; private, local, and
other sources funded 12 percent; and 2 percent
came from state government.?

"Source: Scott Goldsmith, “University of Alaska Research: An
Economic Enterprise,” UAA Institute of Social and Economic Re-
search, http://iser.uaa.alaska.edu/Publications/ua_econent.pdf
8Percentages are based on data from Table 5.07 of the University
of Alaska in Review 2010 Report.
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Methodology: Defining jobs in science, technology, engineering, and math

The first step for this article was to define which occupations
would be considered STEM. Currently, there is no widely
accepted list of STEM jobs. Based on a review of existing
literature and occupational data, we developed our own
method for defining STEM occupations.

A position qualified as STEM by passing criteria in one or
more of the following five subjects: mathematics, computer
technology, architecture, engineering, or science. Data and
information from the Occupational Information Network
(O*NET)" were the primary evaluation tool. We considered the
following occupational characteristics: knowledge, abilities,
skills, tools and technologies, and occupational tasks.

Many occupations use sophisticated tools and technology; the
difference is how they use it. The use of tools and technology
must be direct and active or creative, and not passive or
indirect. This means that simple use of a technology was

not enough for an occupation to qualify as STEM. “Active

or creative use” means workers use the technology in a
sophisticated manner, employing relevant skills, knowledge,
and abilities. “Passive use” means the technology itself is
doing most or all of the work; there is little reasoning, creation,
or direct application of relevant skills or knowledge.

An example of an active use of computer technology would
be a computer programmer who develops a custom program
to store, access, and process data. An example of a passive
use of computer technology would be a clerk who enters

the names and addresses of clients into a database. The

"O*NET is developed under the sponsorship of the U.S. Department of
Labor/Employment and Training Administration, and its data are available
at http://online.onetcenter.org.

programmer applies considerable knowledge and skill using
computer languages. On the other hand, the data clerk uses
the computer to complete a routine task.

A work in progress

The STEM occupations list is in some ways a work in
progress. We hope to collaborate further with other states and
researchers to establish a more universal set of criteria. To
date, there is no clear consensus.

Occupations in the health care category have largely been
treated by others as a separate entity, and not considered

for inclusion as STEM occupations. Although we followed

that precedent for this article, we acknowledge that many
occupations in the health care arena would otherwise qualify
as STEM jobs by our criteria (on the basis of life sciences and/
or the active use of computer technology).

The construction category has a similar precedent. By

our criteria, some construction occupations not on our list
might qualify upon further examination, but for now we have
excluded the construction category with few exceptions.

Further Alaska STEM-related research projects may expand
the definition of STEM-related occupations to the health care
and construction fields in the future.

For a complete description of our methods, please visit:
http://www.labor.state.ak.us/research/stem/stemmethod.pdf.

Note: Economist Kelsey Kost contributed to the development of the STEM
occupations list.

ALASKA ECONOMIC TRENDS FEBRUARY 2011





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




