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1. Deliverables, milestones, and timeline
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H)

THOMPSON 3. STEM Hubs’ Shared Outcomes Framework
MORRISON
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5. Public Comment
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Each individual speaker or group spokesman will have three (3) minutes.

All meetings of the STEM Investment Council are open to the public and will conform to Oregon public meetings laws.
The upcoming meeting schedule and materials from past meetings are posted online. A request for an interpreter for
the hearing impaired or for accommodations for people with disabilities should be made to Seth Allen at 503-378-
8213 or by email at Seth.Allen@state.or.us. Requests for accommodation should be made at least 48 hours in
advance.







STEM-Designated Degree Program List
2012 Revised List: Additions are in Bold

CIP C-ode 2010 CIP Numeric Order CIP Code Title
Family Code
1 1.0308 Agroecology and Sustainable Agriculture.
1 1.0901 Animal Sciences, General
1 1.0902 Agricultural Animal Breeding
1 1.0903 Animal Health
1 1.0904 Animal Nutrition
1 1.0905 Dairy Science
1 1.0906 Livestock Management
1 1.0907 Poultry Science
1 1.0999 Animal Sciences, Other.
1 1.1001 Food Science
1 1.1002 Food Technology and Processing
1 1.1099 Food Science and Technology, Other.
1 1.1101 Plant Sciences, General
1 1.1102 Agronomy and Crop Science
1 1.1103 Horticultural Science
1 1.1104 Agricultural and Horticultural Plant Breeding
1 1.1105 Plant Protection and Integrated Pest Management
1 1.1106 Range Science and Management
1 1.1199 Plant Sciences, Other.
1 1.1201 Soil Science and Agronomy, General
1 1.1202 Soil Chemistry and Physics
1 1.1203 Soil Microbiology
1 1.1299 Soil Sciences, Other.
3 3.0101 Natural Resources/Conservation, General.
3 3.0103 Environmental Studies.
3 3.0104 Environmental Science
3 3.0199 Natural Resources Conservation and Research, Other.
3 3.0205 Water, Wetlands, and Marine Resources Management.




3 3.0502 Forest Sciences and Biology

3 3.0508 Urban Forestry.

3 3.0509 Wood Science and Wood Products/Pulp and Paper Technology

3 3.0601 Wildlife, Fish and Wildlands Science and Management.

4 4.0902 Architectural and Building Sciences/Technology.

9 9.0702 Digital Communication and Media/Multimedia

10 10.0304 Animation, Interactive Technology, Video Graphics and Special
Effects

11 11.0101 Computer and Information Sciences, General

11 11.0102 Artificial Intelligence

11 11.0103 Information Technology

11 11.0104 Informatics

11 11.0199 Computer and Information Sciences, Other.

11 11.0201 Computer Programming/Programmer, General

11 11.0202 Computer Programming, Specific Applications

11 11.0203 Computer Programming, Vendor/Product Certification

11 11.0299 Computer Programming, Other.

11 11.0301 Data Processing and Data Processing Technology/Technician

11 11.0401 Information Science/Studies

11 11.0501 Computer Systems Analysis/Analyst

11 11.0701 Computer Science

11 11.0801 Web Page, Digital/Multimedia and Information Resources Design

11 11.0802 Data Modeling/Warehousing and Database Administration

11 11.0803 Computer Graphics

11 11.0804 Modeling, Virtual Environments and Simulation

11 11.0899 Computer Software and Media Applications, Other.

11 11.0901 Computer Systems Networking and Telecommunications

11 11.1001 Network and System Administration/Administrator

11 11.1002 System, Networking, and LAN/WAN Management/Manager

11 11.1003 Computer and Information Systems Security/Information Assurance

11 11.1004 Web/Multimedia Management and Webmaster

11 11.1005 Information Technology Project Management




11 11.1006 Computer Support Specialist

11 11.1099 Computer/Information Technology Services Administration and Management, Other.
13 13.0501 Educational/Instructional Technology.

13 13.0601 Educational Evaluation and Research.

13 13.0603 Educational Statistics and Research Methods

14 14.0101 Engineering, General

14 14.0102 Pre-Engineering

14 14.0201 Aerospace, Aeronautical and Astronautical/Space Engineering
14 14.0301 Agricultural Engineering

14 14.0401 Architectural Engineering

14 14.0501 Bioengineering and Biomedical Engineering

14 14.0601 Ceramic Sciences and Engineering

14 14.0701 Chemical Engineering

14 14.0702 Chemical and Biomolecular Engineering

14 14.0799 Chemical Engineering, Other.

14 14.0801 Civil Engineering, General

14 14.0802 Geotechnical and Geoenvironmental Engineering
14 14.0803 Structural Engineering

14 14.0804 Transportation and Highway Engineering

14 14.0805 Water Resources Engineering

14 14.0899 Civil Engineering, Other.

14 14.0901 Computer Engineering, General

14 14.0902 Computer Hardware Engineering

14 14.0903 Computer Software Engineering

14 14.0999 Computer Engineering, Other.

14 14.1001 Electrical and Electronics Engineering

14 14.1003 Laser and Optical Engineering

14 14.1004 Telecommunications Engineering

14 14.1099 Electrical, Electronics and Communications Engineering, Other.
14 14.1101 Engineering Mechanics

14 14.1201 Engineering Physics/Applied Physics

14 14.1301 Engineering Science




14 14.1401 Environmental/Environmental Health Engineering

14 14.1801 Materials Engineering

14 14.1901 Mechanical Engineering

14 14.2001 Metallurgical Engineering

14 14.2101 Mining and Mineral Engineering

14 14.2201 Naval Architecture and Marine Engineering

14 14.2301 Nuclear Engineering

14 14.2401 Ocean Engineering

14 14.2501 Petroleum Engineering

14 14.2701 Systems Engineering

14 14.2801 Textile Sciences and Engineering

14 14.3201 Polymer/Plastics Engineering

14 14.3301 Construction Engineering

14 14.3401 Forest Engineering

14 14.3501 Industrial Engineering

14 14.3601 Manufacturing Engineering

14 14.3701 Operations Research

14 14.3801 Surveying Engineering

14 14.3901 Geological/Geophysical Engineering

14 14.4001 Paper Science and Engineering

14 14.4101 Electromechanical Engineering

14 14.4201 Mechatronics, Robotics, and Automation Engineering

14 14.4301 Biochemical Engineering

14 14.4401 Engineering Chemistry

14 14.4501 Biological/Biosystems Engineering

14 14.9999 Engineering, Other.

15 15.0000 Engineering Technology, General

15 15.0101 Architectural Engineering Technology/Technician

15 15.0201 Civil Engineering Technology/Technician
Electrical, Electronic and Communications Engineering

15 15.0303 .
Technology/Technician

15 15.0304 Laser and Optical Technology/Technician




15 15.0305 Telecommunications Technology/Technician
15 15.0306 Integrated Circuit Design
15 15.0399 Electrical and Electronic Engineering Technologies/Technicians, Other.
15 15.0401 Biomedical Technology/Technician
15 15.0403 Electromechanical Technology/Electromechanical Engineering
Technology
15 15.0404 Instrumentation Technology/Technician
15 15.0405 Robotics Technology/Technician
15 15.0406 Automation Engineer Technology/Technician
15 15.0499 Electromechanical and Instrumentation and Maintenance Technologies/Technicians, Other.
Heating, Ventilation, Air Conditioning and Refrigeration Engineering
15 15.0501 .
Technology/Technician
15 15.0503 Energy Management and Systems Technology/Technician
15 15.0505 Solar Energy Technology/Technician.
Water Quality and Wastewater Treatment Management and Recycling
15 15.0506 -
Technology/Technician
15 15.0507 Environmental Engineering Technology/Environmental Technology
15 15.0508 Hazardous Materials Management and Waste Technology/Technician
15 15.0599 Environmental Control Technologies/Technicians, Other.
15 15.0607 Plastics and Polymer Engineering Technology/Technician
15 15.0611 Metallurgical Technology/Technician
15 15.0612 Industrial Technology/Technician
15 15.0613 Manufacturing Engineering Technology/Technician
15 15.0614 Welding Engineering Technology/Technician
15 15.0615 Chemical Engineering Technology/Technician
15 15.0616 Semiconductor Manufacturing Technology
15 15.0699 Industrial Production Technologies/Technicians, Other.
15 15.0701 Occupational Safety and Health Technology/Technician
15 15.0702 Quality Control Technology/Technician
15 15.0703 Industrial Safety Technology/Technician
15 15.0704 Hazardous Materials Information Systems Technology/Technician
15 15.0799 Quality Control and Safety Technologies/Technicians, Other.




15 15.0801 Aeronautical/Aerospace Engineering Technology/Technician

15 15.0803 Automotive Engineering Technology/Technician

15 15.0805 Mechanical Engineering/Mechanical Technology/Technician

15 15.0899 Mechanical Engineering Related Technologies/Technicians, Other.
15 15.0901 Mining Technology/Technician

15 15.0903 Petroleum Technology/Technician

15 15.0999 Mining and Petroleum Technologies/Technicians, Other.

15 15.1001 Construction Engineering Technology/Technician

15 15.1102 Surveying Technology/Surveying

15 15.1103 Hydraulics and Fluid Power Technology/Technician

15 15.1199 Engineering-Related Technologies, Other.

15 15.1201 Computer Engineering Technology/Technician

15 15.1202 Computer Technology/Computer Systems Technology

15 15.1203 Computer Hardware Technology/Technician

15 15.1204 Computer Software Technology/Technician

15 15.1299 Computer Engineering Technologies/Technicians, Other.

15 15.1301 Drafting and Design Technology/Technician, General

15 15.1302 CAD/CADD Drafting and/or Design Technology/Technician

15 15.1303 Architectural Drafting and Architectural CAD/CADD

15 15.1304 Civil Drafting and Civil Engineering CAD/CADD

15 15.1305 Electrical/Electronics Drafting and Electrical/Electronics CAD/CADD
15 15.1306 Mechanical Drafting and Mechanical Drafting CAD/CADD

15 15.1399 Drafting/Design Engineering Technologies/Technicians, Other.
15 15.1401 Nuclear Engineering Technology/Technician

15 15.1501 Engineering/Industrial Management

15 15.1502 Engineering Design

15 15.1503 Packaging Science

15 15.1599 Engineering-Related Fields, Other.

15 15.1601 Nanotechnology

15 15.9999 Engineering Technologies and Engineering-Related Fields, Other.
26 26.0101 Biology/Biological Sciences, General

26 26.0102 Biomedical Sciences, General




26 26.0202 Biochemistry

26 26.0203 Biophysics

26 26.0204 Molecular Biology

26 26.0205 Molecular Biochemistry

26 26.0206 Molecular Biophysics

26 26.0207 Structural Biology

26 26.0208 Photobiology

26 26.0209 Radiation Biology/Radiobiology

26 26.0210 Biochemistry and Molecular Biology

26 26.0299 Biochemistry, Biophysics and Molecular Biology, Other.
26 26.0301 Botany/Plant Biology

26 26.0305 Plant Pathology/Phytopathology

26 26.0307 Plant Physiology

26 26.0308 Plant Molecular Biology

26 26.0399 Botany/Plant Biology, Other.

26 26.0401 Cell/Cellular Biology and Histology

26 26.0403 Anatomy

26 26.0404 Developmental Biology and Embryology
26 26.0406 Cell/Cellular and Molecular Biology

26 26.0407 Cell Biology and Anatomy

26 26.0499 Cell/Cellular Biology and Anatomical Sciences, Other.
26 26.0502 Microbiology, General

26 26.0503 Medical Microbiology and Bacteriology
26 26.0504 Virology

26 26.0505 Parasitology

26 26.0506 Mycology

26 26.0507 Immunology

26 26.0508 Microbiology and Immunology

26 26.0599 Microbiological Sciences and Immunology, Other.
26 26.0701 Zoology/Animal Biology

26 26.0702 Entomology

26 26.0707 Animal Physiology




26 26.0708 Animal Behavior and Ethology

26 26.0709 Wildlife Biology

26 26.0799 Zoology/Animal Biology, Other.
26 26.0801 Genetics, General

26 26.0802 Molecular Genetics

26 26.0803 Microbial and Eukaryotic Genetics
26 26.0804 Animal Genetics

26 26.0805 Plant Genetics

26 26.0806 Human/Medical Genetics

26 26.0807 Genome Sciences/Genomics

26 26.0899 Genetics, Other.

26 26.0901 Physiology, General

26 26.0902 Molecular Physiology

26 26.0903 Cell Physiology

26 26.0904 Endocrinology

26 26.0905 Reproductive Biology

26 26.0907 Cardiovascular Science

26 26.0908 Exercise Physiology

26 26.0909 Vision Science/Physiological Optics
26 26.0910 Pathology/Experimental Pathology
26 26.0911 Oncology and Cancer Biology

26 26.0912 Aerospace Physiology and Medicine
26 26.0999 Physiology, Pathology, and Related Sciences, Other.
26 26.1001 Pharmacology

26 26.1002 Molecular Pharmacology

26 26.1003 Neuropharmacology

26 26.1004 Toxicology

26 26.1005 Molecular Toxicology

26 26.1006 Environmental Toxicology

26 26.1007 Pharmacology and Toxicology

26 26.1099 Pharmacology and Toxicology, Other.
26 26.1101 Biometry/Biometrics




26 26.1102 Biostatistics

26 26.1103 Bioinformatics

26 26.1104 Computational Biology

26 26.1199 Biomathematics, Bioinformatics, and Computational Biology, Other.
26 26.1201 Biotechnology

26 26.1301 Ecology

26 26.1302 Marine Biology and Biological Oceanography
26 26.1303 Evolutionary Biology

26 26.1304 Aquatic Biology/Limnology

26 26.1305 Environmental Biology

26 26.1306 Population Biology

26 26.1307 Conservation Biology

26 26.1308 Systematic Biology/Biological Systematics
26 26.1309 Epidemiology

26 26.1310 Ecology and Evolutionary Biology

26 26.1399 Ecology, Evolution, Systematics and Population Biology, Other.
26 26.1401 Molecular Medicine

26 26.1501 Neuroscience

26 26.1502 Neuroanatomy

26 26.1503 Neurobiology and Anatomy

26 26.1504 Neurobiology and Behavior

26 26.1599 Neurobiology and Neurosciences, Other.
26 26.9999 Biological and Biomedical Sciences, Other.
27 27.0101 Mathematics, General

27 27.0102 Algebra and Number Theory

27 27.0103 Analysis and Functional Analysis

27 27.0104 Geometry/Geometric Analysis

27 27.0105 Topology and Foundations

27 27.0199 Mathematics, Other.

27 27.0301 Applied Mathematics, General

27 27.0303 Computational Mathematics

27 27.0304 Computational and Applied Mathematics




27 27.0305 Financial Mathematics

27 27.0306 Mathematical Biology

27 27.0399 Applied Mathematics, Other.

27 27.0501 Statistics, General

27 27.0502 Mathematical Statistics and Probability

27 27.0503 Mathematics and Statistics

27 27.0599 Statistics, Other.

27 27.9999 Mathematics and Statistics, Other.

28 28.0501 Air Science/Airpower Studies.

28 28.0502 Air and Space Operational Art and Science.

28 28.0505 Naval Science and Operational Studies.

29 29.0201 Intelligence, General

29 29.0202 Strategic Intelligence

29 29.0203 Signal/Geospatial Intelligence

29 29.0204 Command & Control (C3, C4I) Systems and Operations
29 29.0205 Information Operations/Joint Information Operations
29 29.0206 Information/Psychological Warfare and Military Media Relations
29 29.0207 Cyber/Electronic Operations and Warfare

29 29.0299 Intelligence, Command Control and Information Operations, Other.
29 29.0301 Combat Systems Engineering

29 29.0302 Directed Energy Systems

29 29.0303 Engineering Acoustics

29 29.0304 Low-Observables and Stealth Technology

29 29.0305 Space Systems Operations

29 29.0306 Operational Oceanography

29 29.0307 Undersea Warfare

29 29.0399 Military Applied Sciences, Other.

29 29.0401 Aerospace Ground Equipment Technology

29 29.0402 Air and Space Operations Technology

29 29.0403 Aircraft Armament Systems Technology

29 29.0404 Explosive Ordinance/Bomb Disposal

29 29.0405 Joint Command/Task Force (C3, C41) Systems




29 29.0406 Military Information Systems Technology

29 29.0407 Missile and Space Systems Technology

29 29.0408 Munitions Systems/Ordinance Technology

29 29.0409 Radar Communications and Systems Technology
29 29.0499 Military Systems and Maintenance Technology, Other.
29 29.9999 Military Technologies and Applied Sciences, Other.
30 30.0101 Biological and Physical Sciences

30 30.0601 Systems Science and Theory

30 30.0801 Mathematics and Computer Science

30 30.1001 Biopsychology

30 30.1701 Behavioral Sciences.

30 30.1801 Natural Sciences

30 30.1901 Nutrition Sciences

30 30.2501 Cognitive Science

30 30.2701 Human Biology.

30 30.3001 Computational Science.

30 30.3101 Human Computer Interaction.

30 30.3201 Marine Sciences

30 30.3301 Sustainability Studies.

40 40.0101 Physical Sciences

40 40.0201 Astronomy

40 40.0202 Astrophysics

40 40.0203 Planetary Astronomy and Science

40 40.0299 Astronomy and Astrophysics, Other.

40 40.0401 Atmospheric Sciences and Meteorology, General
40 40.0402 Atmospheric Chemistry and Climatology

40 40.0403 Atmospheric Physics and Dynamics

40 40.0404 Meteorology

40 40.0499 Atmospheric Sciences and Meteorology, Other.
40 40.0501 Chemistry, General

40 40.0502 Analytical Chemistry

40 40.0503 Inorganic Chemistry




40 40.0504 Organic Chemistry

40 40.0506 Physical Chemistry

40 40.0507 Polymer Chemistry

40 40.0508 Chemical Physics

40 40.0509 Environmental Chemistry

40 40.0510 Forensic Chemistry

40 40.0511 Theoretical Chemistry

40 40.0599 Chemistry, Other.

40 40.0601 Geology/Earth Science, General

40 40.0602 Geochemistry

40 40.0603 Geophysics and Seismology

40 40.0604 Paleontology

40 40.0605 Hydrology and Water Resources Science
40 40.0606 Geochemistry and Petrology

40 40.0607 Oceanography, Chemical and Physical
40 40.0699 Geological and Earth Sciences/Geosciences, Other.
40 40.0801 Physics, General

40 40.0802 Atomic/Molecular Physics

40 40.0804 Elementary Particle Physics

40 40.0805 Plasma and High-Temperature Physics
40 40.0806 Nuclear Physics

40 40.0807 Optics/Optical Sciences

40 40.0808 Condensed Matter and Materials Physics
40 40.0809 Acoustics

40 40.0810 Theoretical and Mathematical Physics

40 40.0899 Physics, Other.

40 40.1001 Materials Science

40 40.1002 Materials Chemistry

40 40.1099 Materials Sciences, Other.

40 40.9999 Physical Sciences, Other.

41 41.0000 Science Technologies/Technicians, General
41 41.0101 Biology Technician/Biotechnology Laboratory Technician




41 41.0204 Industrial Radiologic Technology/Technician

41 41.0205 Nuclear/Nuclear Power Technology/Technician

41 41.0299 Nuclear and Industrial Radiologic Technologies/Technicians, Other.
41 41.0301 Chemical Technology/Technician

41 41.0303 Chemical Process Technology

41 41.0399 Physical Science Technologies/Technicians, Other.

41 41.9999 Science Technologies/Technicians, Other.

42 42.2701 Cognitive Psychology and Psycholinguistics

42 42.2702 Comparative Psychology

42 42.2703 Developmental and Child Psychology

42 42.2704 Experimental Psychology

42 42.2705 Personality Psychology

42 42.2706 Physiological Psychology/Psychobiology

42 42.2707 Social Psychology

42 42.2708 Psychometrics and Quantitative Psychology

42 42.2709 Psychopharmacology

42 42.2799 Research and Experimental Psychology, Other.

43 43.0106 Forensic Science and Technology

43 43.0116 Cyber/Computer Forensics and Counterterrorism.

45 45.0301 Archeology.

45 45.0603 Econometrics and Quantitative Economics.

45 45.0702 Geographic Information Science and Cartography

49 49.0101 Aeronautics/Aviation/Aerospace Science and Technology, General.
51 51.1002 Cytotechnology/Cytotechnologist.

51 51.1005 Clinical Laboratory Science/Medical Technology/Technologist.
51 51.1401 Medical Scientist

51 51.2003 Pharmaceutics and Drug Design

51 51.2004 Medicinal and Pharmaceutical Chemistry

51 51.2005 Natural Products Chemistry and Pharmacognosy

51 51.2006 Clinical and Industrial Drug Development.

51 51.2007 Pharmacoeconomics/Pharmaceutical Economics.

51 51.2009 Industrial and Physical Pharmacy and Cosmetic Sciences.




51 51.2010 Pharmaceutical Sciences.

51 51.2202 Environmental Health.

51 51.2205 Health/Medical Physics.

51 51.2502 Veterinary Anatomy

51 51.2503 Veterinary Physiology

51 51.2504 Veterinary Microbiology and Immunobiology

51 51.2505 Veterinary Pathology and Pathobiology

51 51.2506 Veterinary Toxicology and Pharmacology

51 51.2510 Veterinary Preventive Medicine Epidemiology and Public Health
51 51.2511 Veterinary Infectious Diseases

51 51.2706 Medical Informatics

52 52.1301 Management Science

52 52.1302 Business Statistics

52 52.1304 Actuarial Science

52 52.1399 Management Science and Quantitative Methods, Other




Bureau of Labor Statistics

On behalf of the Standard Occupational Classification Policy Committee (SOCPC)

January 2009

*** This is the final structure for the 2010 SOC. Questions should be emailed to soc@bls.gov***

Major Group Minor Group Broad Group Detailed Occupation

11-0000

2010 Standard Occupational Classification

11-1000

11-2000

11-3000

11-1010

11-1020

11-1030

11-2010

11-2020

11-2030

11-3010

11-1011

11-1021

11-1031

11-2011

11-2021
11-2022

11-2031

11-3011

Management Occupations

Top Executives

Chief Executives

Chief Executives

General and Operations Managers

General and Operations Managers

Legislators

Legislators

Advertising, Marketing, Promotions, Public Relations, and
Sales Managers

Advertising and Promotions Managers
Advertising and Promotions Managers

Marketing and Sales Managers

Marketing Managers

Sales Managers

Public Relations and Fundraising Managers
Public Relations and Fundraising Managers
Operations Specialties Managers

Administrative Services Managers
Administrative Services Managers



Major Group Minor Group Broad Group Detailed Occupation

11-3020

11-3021
11-3030

11-3031
11-3050

11-3051
11-3060

11-3061
11-3070

11-3071
11-3110

11-3111
11-3120

11-3121
11-3130

11-3131

11-9000

11-9010

11-9013
11-9020

11-9021
11-9030

11-9031

11-9032

11-9033

11-9039
11-9040

11-9041
11-9050

11-9051
11-9060

11-9061
11-9070

Computer and Information Systems Managers
Computer and Information Systems Managers

Financial Managers

Financial Managers

Industrial Production Managers

Industrial Production Managers

Purchasing Managers

Purchasing Managers

Transportation, Storage, and Distribution Managers
Transportation, Storage, and Distribution Managers
Compensation and Benefits Managers
Compensation and Benefits Managers

Human Resources Managers

Human Resources Managers

Training and Development Managers

Training and Development Managers

Other Management Occupations

Farmers, Ranchers, and Other Agricultural Managers
Farmers, Ranchers, and Other Agricultural Managers
Construction Managers

Construction Managers

Education Administrators

Education Administrators, Preschool and Childcare Center/Program
Education Administrators, Elementary and Secondary School
Education Administrators, Postsecondary

Education Administrators, All Other

Architectural and Engineering Managers
Architectural and Engineering Managers

Food Service Managers

Food Service Managers

Funeral Service Managers

Funeral Service Managers

Gaming Managers



Major Group Minor Group Broad Group Detailed Occupation

13-0000

13-1000

11-9080

11-9110

11-9120

11-9130

11-9140

11-9150

11-9160

11-9190

13-1010

13-1020

13-1030

13-1040

13-1050

11-9071

11-9081

11-9111

11-9121

11-9131

11-9141

11-9151

11-9161

11-9199

13-1011

13-1021
13-1022
13-1023

13-1031
13-1032

13-1041

13-1051

Gaming Managers

Lodging Managers

Lodging Managers

Medical and Health Services Managers

Medical and Health Services Managers

Natural Sciences Managers

Natural Sciences Managers

Postmasters and Mail Superintendents

Postmasters and Mail Superintendents

Property, Real Estate, and Community Association Managers
Property, Real Estate, and Community Association Managers

Social and Community Service Managers

Social and Community Service Managers

Emergency Management Directors

Emergency Management Directors

Miscellaneous Managers

Managers, All Other

Business and Financial Operations Occupations
Business Operations Specialists

Agents and Business Managers of Artists, Performers, and
Athletes

Agents and Business Managers of Artists, Performers, and Athletes
Buyers and Purchasing Agents

Buyers and Purchasing Agents, Farm Products

Wholesale and Retail Buyers, Except Farm Products

Purchasing Agents, Except Wholesale, Retail, and Farm Products
Claims Adjusters, Appraisers, Examiners, and Investigators
Claims Adjusters, Examiners, and Investigators

Insurance Appraisers, Auto Damage

Compliance Officers

Compliance Officers

Cost Estimators
Cost Estimators



Major Group Minor Group Broad Group Detailed Occupation

13-1070 Human Resources Workers
13-1071 Human Resources Specialists
13-1074 Farm Labor Contractors
13-1075 Labor Relations Specialists
13-1080 Logisticians
13-1081 Logisticians
13-1110 Management Analysts
13-1111 Management Analysts
13-1120 Meeting, Convention, and Event Planners
13-1121 Meeting, Convention, and Event Planners
13-1130 Fundraisers
13-1131 Fundraisers
13-1140 Compensation, Benefits, and Job Analysis Specialists
13-1141 Compensation, Benefits, and Job Analysis Specialists
13-1150 Training and Development Specialists
13-1151 Training and Development Specialists
13-1160 Market Research Analysts and Marketing Specialists
13-1161 Market Research Analysts and Marketing Specialists
13-1190 Miscellaneous Business Operations Specialists
13-1199 Business Operations Specialists, All Other
13-2000 Financial Specialists
13-2010 Accountants and Auditors
13-2011 Accountants and Auditors
13-2020 Appraisers and Assessors of Real Estate
13-2021 Appraisers and Assessors of Real Estate
13-2030 Budget Analysts
13-2031 Budget Analysts
13-2040 Credit Analysts
13-2041 Credit Analysts
13-2050 Financial Analysts and Advisors
13-2051 Financial Analysts
13-2052 Personal Financial Advisors
13-2053 Insurance Underwriters



Major Group Minor Group Broad Group Detailed Occupation

15-0000

15-1100

13-2060

13-2070

13-2080

13-2090

15-1110

15-1120

15-1130

15-1140

15-1150

15-1190

13-2061

13-2071
13-2072

13-2081
13-2082

13-2099

15-1111

15-1121
15-1122

15-1131
15-1132
15-1133
15-1134

15-1141
15-1142
15-1143

15-1151
15-1152

Financial Examiners
Financial Examiners

Credit Counselors and Loan Officers

Credit Counselors
Loan Officers

Tax Examiners, Collectors and Preparers, and Revenue Agents

Tax Examiners and Collectors, and Revenue Agents
Tax Preparers

Miscellaneous Financial Specialists
Financial Specialists, All Other

Computer and Mathematical Occupations
Computer Occupations

Computer and Information Research Scientists
Computer and Information Research Scientists

Computer and Information Analysts

Computer Systems Analysts

Information Security Analysts

Software Developers and Programmers

Computer Programmers

Software Developers, Applications

Software Developers, Systems Software

Web Developers

Database and Systems Administrators and Network Architects
Database Administrators

Network and Computer Systems Administrators

Computer Network Architects

Computer Support Specialists

Computer User Support Specialists

Computer Network Support Specialists

Miscellaneous Computer Occupations



Major Group Minor Group Broad Group Detailed Occupation

15-1199 Computer Occupations, All Other
15-2000 Mathematical Science Occupations
15-2010 Actuaries
15-2011 Actuaries
15-2020 Mathematicians
15-2021 Mathematicians
15-2030 Operations Research Analysts
15-2031 Operations Research Analysts
15-2040 Statisticians
15-2041 Statisticians
15-2090 Miscellaneous Mathematical Science Occupations
15-2091 Mathematical Technicians
15-2099 Mathematical Science Occupations, All Other
17-0000 Architecture and Engineering Occupations
17-1000 Architects, Surveyors, and Cartographers
17-1010 Architects, Except Naval
17-1011 Architects, Except Landscape and Naval
17-1012 Landscape Architects
17-1020 Surveyors, Cartographers, and Photogrammetrists
17-1021 Cartographers and Photogrammetrists
17-1022 Surveyors
17-2000 Engineers
17-2010 Aerospace Engineers
17-2011 Aerospace Engineers
17-2020 Agricultural Engineers
17-2021 Agricultural Engineers
17-2030 Biomedical Engineers
17-2031 Biomedical Engineers
17-2040 Chemical Engineers
17-2041 Chemical Engineers
17-2050 Civil Engineers
17-2051 Civil Engineers
17-2060 Computer Hardware Engineers



Major Group Minor Group Broad Group Detailed Occupation

17-2061 Computer Hardware Engineers
17-2070 Electrical and Electronics Engineers
17-2071 Electrical Engineers
17-2072 Electronics Engineers, Except Computer
17-2080 Environmental Engineers
17-2081 Environmental Engineers
17-2110 Industrial Engineers, Including Health and Safety
17-2111 Health and Safety Engineers, Except Mining Safety Engineers and Inspectors
17-2112 Industrial Engineers
17-2120 Marine Engineers and Naval Architects
17-2121 Marine Engineers and Naval Architects
17-2130 Materials Engineers
17-2131 Materials Engineers
17-2140 Mechanical Engineers
17-2141 Mechanical Engineers
Mining and Geological Engineers, Including Mining Safety
17-2150 Engineers
17-2151 Mining and Geological Engineers, Including Mining Safety Engineers
17-2160 Nuclear Engineers
17-2161 Nuclear Engineers
17-2170 Petroleum Engineers
17-2171 Petroleum Engineers
17-2190 Miscellaneous Engineers
17-2199 Engineers, All Other
17-3000 Drafters, Engineering Technicians, and Mapping Technicians
17-3010 Drafters
17-3011 Architectural and Civil Drafters
17-3012 Electrical and Electronics Drafters
17-3013 Mechanical Drafters
17-3019 Drafters, All Other
17-3020 Engineering Technicians, Except Drafters
17-3021 Aerospace Engineering and Operations Technicians



Major Group Minor Group Broad Group Detailed Occupation

17-3022 Civil Engineering Technicians
17-3023 Electrical and Electronics Engineering Technicians
17-3024 Electro-Mechanical Technicians
17-3025 Environmental Engineering Technicians
17-3026 Industrial Engineering Technicians
17-3027 Mechanical Engineering Technicians
17-3029 Engineering Technicians, Except Drafters, All Other
17-3030 Surveying and Mapping Technicians
17-3031 Surveying and Mapping Technicians
19-0000 Life, Physical, and Social Science Occupations
19-1000 Life Scientists
19-1010 Agricultural and Food Scientists
19-1011 Animal Scientists
19-1012 Food Scientists and Technologists
19-1013 Soil and Plant Scientists
19-1020 Biological Scientists
19-1021 Biochemists and Biophysicists
19-1022 Microbiologists
19-1023 Zoologists and Wildlife Biologists
19-1029 Biological Scientists, All Other
19-1030 Conservation Scientists and Foresters
19-1031 Conservation Scientists
19-1032 Foresters
19-1040 Medical Scientists
19-1041 Epidemiologists
19-1042 Medical Scientists, Except Epidemiologists
19-1090 Miscellaneous Life Scientists
19-1099 Life Scientists, All Other
19-2000 Physical Scientists
19-2010 Astronomers and Physicists
19-2011 Astronomers
19-2012 Physicists
19-2020 Atmospheric and Space Scientists
19-2021 Atmospheric and Space Scientists



Major Group Minor Group Broad Group Detailed Occupation

19-2030
19-2031
19-2032
19-2040
19-2041
19-2042
19-2043
19-2090
19-2099
19-3000
19-3010
19-3011
19-3020
19-3022
19-3030
19-3031
19-3032
19-3039
19-3040
19-3041
19-3050
19-3051
19-3090
19-3091
19-3092
19-3093
19-3094
19-3099
19-4000
19-4010
19-4011
19-4020
19-4021
19-4030

Chemists and Materials Scientists

Chemists

Materials Scientists

Environmental Scientists and Geoscientists
Environmental Scientists and Specialists, Including Health
Geoscientists, Except Hydrologists and Geographers
Hydrologists

Miscellaneous Physical Scientists

Physical Scientists, All Other

Social Scientists and Related Workers
Economists

Economists

Survey Researchers

Survey Researchers

Psychologists

Clinical, Counseling, and School Psychologists
Industrial-Organizational Psychologists
Psychologists, All Other

Sociologists

Sociologists

Urban and Regional Planners

Urban and Regional Planners

Miscellaneous Social Scientists and Related Workers
Anthropologists and Archeologists

Geographers

Historians

Political Scientists

Social Scientists and Related Workers, All Other
Life, Physical, and Social Science Technicians
Agricultural and Food Science Technicians
Agricultural and Food Science Technicians

Biological Technicians
Biological Technicians

Chemical Technicians



Major Group Minor Group Broad Group Detailed Occupation

19-4031 Chemical Technicians
19-4040 Geological and Petroleum Technicians
19-4041 Geological and Petroleum Technicians
19-4050 Nuclear Technicians
19-4051 Nuclear Technicians
19-4060 Social Science Research Assistants
19-4061 Social Science Research Assistants
19-4090 Miscellaneous Life, Physical, and Social Science Technicians
19-4091 Environmental Science and Protection Technicians, Including Health
19-4092 Forensic Science Technicians
19-4093 Forest and Conservation Technicians
19-4099 Life, Physical, and Social Science Technicians, All Other
21-0000 Community and Social Service Occupations
Counselors, Social Workers, and Other Community and Social
21-1000 Service Specialists
21-1010 Counselors
21-1011 Substance Abuse and Behavioral Disorder Counselors
21-1012 Educational, Guidance, School, and Vocational Counselors
21-1013 Marriage and Family Therapists
21-1014 Mental Health Counselors
21-1015 Rehabilitation Counselors
21-1019 Counselors, All Other
21-1020 Social Workers
21-1021 Child, Family, and School Social Workers
21-1022 Healthcare Social Workers
21-1023 Mental Health and Substance Abuse Social Workers
21-1029 Social Workers, All Other
21-1090 Miscellaneous Community and Social Service Specialists
21-1091 Health Educators
21-1092 Probation Officers and Correctional Treatment Specialists
21-1093 Social and Human Service Assistants
21-1094 Community Health Workers
21-1099 Community and Social Service Specialists, All Other
21-2000 Religious Workers
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21-2010 Clergy
21-2011 Clergy
21-2020 Directors, Religious Activities and Education
21-2021 Directors, Religious Activities and Education
21-2090 Miscellaneous Religious Workers
21-2099 Religious Workers, All Other
23-0000 Legal Occupations
23-1000 Lawyers, Judges, and Related Workers
23-1010 Lawyers and Judicial Law Clerks
23-1011 Lawyers
23-1012 Judicial Law Clerks
23-1020 Judges, Magistrates, and Other Judicial Workers
23-1021 Administrative Law Judges, Adjudicators, and Hearing Officers
23-1022 Arbitrators, Mediators, and Conciliators
23-1023 Judges, Magistrate Judges, and Magistrates
23-2000 Legal Support Workers
23-2010 Paralegals and Legal Assistants
23-2011 Paralegals and Legal Assistants
23-2090 Miscellaneous Legal Support Workers
23-2091 Court Reporters
23-2093 Title Examiners, Abstractors, and Searchers
23-2099 Legal Support Workers, All Other
25-0000 Education, Training, and Library Occupations
25-1000 Postsecondary Teachers
25-1010 Business Teachers, Postsecondary
25-1011 Business Teachers, Postsecondary
25-1020 Math and Computer Teachers, Postsecondary
25-1021 Computer Science Teachers, Postsecondary
25-1022 Mathematical Science Teachers, Postsecondary
25-1030 Engineering and Architecture Teachers, Postsecondary
25-1031 Architecture Teachers, Postsecondary
25-1032 Engineering Teachers, Postsecondary
25-1040 Life Sciences Teachers, Postsecondary
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25-1041 Agricultural Sciences Teachers, Postsecondary
25-1042 Biological Science Teachers, Postsecondary
25-1043 Forestry and Conservation Science Teachers, Postsecondary
25-1050 Physical Sciences Teachers, Postsecondary
25-1051 Atmospheric, Earth, Marine, and Space Sciences Teachers, Postsecondary
25-1052 Chemistry Teachers, Postsecondary
25-1053 Environmental Science Teachers, Postsecondary
25-1054 Physics Teachers, Postsecondary
25-1060 Social Sciences Teachers, Postsecondary
25-1061 Anthropology and Archeology Teachers, Postsecondary
25-1062 Area, Ethnic, and Cultural Studies Teachers, Postsecondary
25-1063 Economics Teachers, Postsecondary
25-1064 Geography Teachers, Postsecondary
25-1065 Political Science Teachers, Postsecondary
25-1066 Psychology Teachers, Postsecondary
25-1067 Sociology Teachers, Postsecondary
25-1069 Social Sciences Teachers, Postsecondary, All Other
25-1070 Health Teachers, Postsecondary
25-1071 Health Specialties Teachers, Postsecondary
25-1072 Nursing Instructors and Teachers, Postsecondary
25-1080 Education and Library Science Teachers, Postsecondary
25-1081 Education Teachers, Postsecondary
25-1082 Library Science Teachers, Postsecondary
25-1110 Law, Criminal Justice, and Social Work Teachers, Postsecondary
25-1111 Criminal Justice and Law Enforcement Teachers, Postsecondary
25-1112 Law Teachers, Postsecondary
25-1113 Social Work Teachers, Postsecondary
25-1120 Arts, Communications, and Humanities Teachers, Postsecondary
25-1121 Art, Drama, and Music Teachers, Postsecondary
25-1122 Communications Teachers, Postsecondary
25-1123 English Language and Literature Teachers, Postsecondary
25-1124 Foreign Language and Literature Teachers, Postsecondary
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25-1125 History Teachers, Postsecondary
25-1126 Philosophy and Religion Teachers, Postsecondary
25-1190 Miscellaneous Postsecondary Teachers
25-1191 Graduate Teaching Assistants
25-1192 Home Economics Teachers, Postsecondary
25-1193 Recreation and Fitness Studies Teachers, Postsecondary
25-1194 Vocational Education Teachers, Postsecondary
25-1199 Postsecondary Teachers, All Other
Preschool, Primary, Secondary, and Special Education School
25-2000 Teachers
25-2010 Preschool and Kindergarten Teachers
25-2011 Preschool Teachers, Except Special Education
25-2012 Kindergarten Teachers, Except Special Education
25-2020 Elementary and Middle School Teachers
25-2021 Elementary School Teachers, Except Special Education
25-2022 Middle School Teachers, Except Special and Career/Technical Education
25-2023 Career/Technical Education Teachers, Middle School
25-2030 Secondary School Teachers
25-2031 Secondary School Teachers, Except Special and Career/Technical Education
25-2032 Career/Technical Education Teachers, Secondary School
25-2050 Special Education Teachers
25-2051 Special Education Teachers, Preschool
25-2052 Special Education Teachers, Kindergarten and Elementary School
25-2053 Special Education Teachers, Middle School
25-2054 Special Education Teachers, Secondary School
25-2059 Special Education Teachers, All Other
25-3000 Other Teachers and Instructors
Adult Basic and Secondary Education and Literacy Teachers and
25-3010 Instructors
25-3011 Adult Basic and Secondary Education and Literacy Teachers and Instructors
25-3020 Self-Enrichment Education Teachers
25-3021 Self-Enrichment Education Teachers
25-3090 Miscellaneous Teachers and Instructors
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25-3099 Teachers and Instructors, All Other
25-4000 Librarians, Curators, and Archivists
25-4010 Archivists, Curators, and Museum Technicians
25-4011 Archivists
25-4012 Curators
25-4013 Museum Technicians and Conservators
25-4020 Librarians
25-4021 Librarians
25-4030 Library Technicians
25-4031 Library Technicians
25-9000 Other Education, Training, and Library Occupations
25-9010 Audio-Visual and Multimedia Collections Specialists
25-9011 Audio-Visual and Multimedia Collections Specialists
25-9020 Farm and Home Management Advisors
25-9021 Farm and Home Management Advisors
25-9030 Instructional Coordinators
25-9031 Instructional Coordinators
25-9040 Teacher Assistants
25-9041 Teacher Assistants
25-9090 Miscellaneous Education, Training, and Library Workers
25-9099 Education, Training, and Library Workers, All Other
Arts, Design, Entertainment, Sports, and Media
27-0000 Occupations
27-1000 Art and Design Workers
27-1010 Artists and Related Workers
27-1011 Art Directors
27-1012 Craft Artists
27-1013 Fine Artists, Including Painters, Sculptors, and lllustrators
27-1014 Multimedia Artists and Animators
27-1019 Artists and Related Workers, All Other
27-1020 Designers
27-1021 Commercial and Industrial Designers
27-1022 Fashion Designers
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27-1023 Floral Designers
27-1024 Graphic Designers
27-1025 Interior Designers
27-1026 Merchandise Displayers and Window Trimmers
27-1027 Set and Exhibit Designers
27-1029 Designers, All Other
27-2000 Entertainers and Performers, Sports and Related Workers
27-2010 Actors, Producers, and Directors
27-2011 Actors
27-2012 Producers and Directors
27-2020 Athletes, Coaches, Umpires, and Related Workers
27-2021 Athletes and Sports Competitors
27-2022 Coaches and Scouts
27-2023 Umpires, Referees, and Other Sports Officials
27-2030 Dancers and Choreographers
27-2031 Dancers
27-2032 Choreographers
27-2040 Musicians, Singers, and Related Workers
27-2041 Music Directors and Composers
27-2042 Musicians and Singers
Miscellaneous Entertainers and Performers, Sports and Related
27-2090 Workers
27-2099 Entertainers and Performers, Sports and Related Workers, All Other
27-3000 Media and Communication Workers
27-3010 Announcers
27-3011 Radio and Television Announcers
27-3012 Public Address System and Other Announcers
27-3020 News Analysts, Reporters and Correspondents
27-3021 Broadcast News Analysts
27-3022 Reporters and Correspondents
27-3030 Public Relations Specialists
27-3031 Public Relations Specialists
27-3040 Writers and Editors
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27-3041 Editors
27-3042 Technical Writers
27-3043 Writers and Authors
27-3090 Miscellaneous Media and Communication Workers
27-3091 Interpreters and Translators
27-3099 Media and Communication Workers, All Other
27-4000 Media and Communication Equipment Workers
Broadcast and Sound Engineering Technicians and Radio
27-4010 Operators
27-4011 Audio and Video Equipment Technicians
27-4012 Broadcast Technicians
27-4013 Radio Operators
27-4014 Sound Engineering Technicians
27-4020 Photographers
27-4021 Photographers
Television, Video, and Motion Picture Camera Operators and
27-4030 Editors
27-4031 Camera Operators, Television, Video, and Motion Picture
27-4032 Film and Video Editors
27-4090 Miscellaneous Media and Communication Equipment Workers
27-4099 Media and Communication Equipment Workers, All Other
29-0000 Healthcare Practitioners and Technical Occupations
29-1000 Health Diagnosing and Treating Practitioners
29-1010 Chiropractors
29-1011 Chiropractors
29-1020 Dentists
29-1021 Dentists, General
29-1022 Oral and Maxillofacial Surgeons
29-1023 Orthodontists
29-1024 Prosthodontists
29-1029 Dentists, All Other Specialists
29-1030 Dietitians and Nutritionists
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29-1031 Dietitians and Nutritionists
29-1040 Optometrists
29-1041 Optometrists
29-1050 Pharmacists
29-1051 Pharmacists
29-1060 Physicians and Surgeons
29-1061 Anesthesiologists
29-1062 Family and General Practitioners
29-1063 Internists, General
29-1064 Obstetricians and Gynecologists
29-1065 Pediatricians, General
29-1066 Psychiatrists
29-1067 Surgeons
29-1069 Physicians and Surgeons, All Other
29-1070 Physician Assistants
29-1071 Physician Assistants
29-1080 Podiatrists
29-1081 Podiatrists
29-1120 Therapists
29-1122 Occupational Therapists
29-1123 Physical Therapists
29-1124 Radiation Therapists
29-1125 Recreational Therapists
29-1126 Respiratory Therapists
29-1127 Speech-Language Pathologists
29-1128 Exercise Physiologists
29-1129 Therapists, All Other
29-1130 Veterinarians
29-1131 Veterinarians
29-1140 Registered Nurses
29-1141 Registered Nurses
29-1150 Nurse Anesthetists
29-1151 Nurse Anesthetists
29-1160 Nurse Midwives
29-1161 Nurse Midwives
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29-1170 Nurse Practitioners
29-1171 Nurse Practitioners
29-1180 Audiologists
29-1181 Audiologists
29-1190 Miscellaneous Health Diagnosing and Treating Practitioners
29-1199 Health Diagnosing and Treating Practitioners, All Other
29-2000 Health Technologists and Technicians
29-2010 Clinical Laboratory Technologists and Technicians
29-2011 Medical and Clinical Laboratory Technologists
29-2012 Medical and Clinical Laboratory Technicians
29-2020 Dental Hygienists
29-2021 Dental Hygienists
29-2030 Diagnostic Related Technologists and Technicians
29-2031 Cardiovascular Technologists and Technicians
29-2032 Diagnostic Medical Sonographers
29-2033 Nuclear Medicine Technologists
29-2034 Radiologic Technologists
29-2035 Magnetic Resonance Imaging Technologists
29-2040 Emergency Medical Technicians and Paramedics
29-2041 Emergency Medical Technicians and Paramedics
29-2050 Health Practitioner Support Technologists and Technicians
29-2051 Dietetic Technicians
29-2052 Pharmacy Technicians
29-2053 Psychiatric Technicians
29-2054 Respiratory Therapy Technicians
29-2055 Surgical Technologists
29-2056 Veterinary Technologists and Technicians
29-2057 Ophthalmic Medical Technicians
29-2060 Licensed Practical and Licensed Vocational Nurses
29-2061 Licensed Practical and Licensed Vocational Nurses
29-2070 Medical Records and Health Information Technicians
29-2071 Medical Records and Health Information Technicians
29-2080 Opticians, Dispensing
29-2081 Opticians, Dispensing
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31-0000

29-9000

31-1000

31-2000

31-9000

29-2090

29-9010

29-9090

31-1010

31-2010

31-2020

31-9010

31-9090

29-2091
29-2092
29-2099

29-9011
29-9012

29-9091
29-9092
29-9099

31-1011
31-1013
31-1014
31-1015

31-2011
31-2012

31-2021

31-2022

31-9011

31-9091

Miscellaneous Health Technologists and Technicians
Orthotists and Prosthetists

Hearing Aid Specialists

Health Technologists and Technicians, All Other

Other Healthcare Practitioners and Technical Occupations
Occupational Health and Safety Specialists and Technicians
Occupational Health and Safety Specialists

Occupational Health and Safety Technicians

Miscellaneous Health Practitioners and Technical Workers
Athletic Trainers

Genetic Counselors

Healthcare Practitioners and Technical Workers, All Other

Healthcare Support Occupations

Nursing, Psychiatric, and Home Health Aides

Nursing, Psychiatric, and Home Health Aides

Home Health Aides

Psychiatric Aides

Nursing Assistants

Orderlies

Occupational Therapy and Physical Therapist Assistants and
Aides

Occupational Therapy Assistants and Aides
Occupational Therapy Assistants

Occupational Therapy Aides

Physical Therapist Assistants and Aides
Physical Therapist Assistants

Physical Therapist Aides

Other Healthcare Support Occupations
Massage Therapists

Massage Therapists

Miscellaneous Healthcare Support Occupations
Dental Assistants
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31-9092 Medical Assistants
31-9093 Medical Equipment Preparers
31-9094 Medical Transcriptionists
31-9095 Pharmacy Aides
31-9096 Veterinary Assistants and Laboratory Animal Caretakers
31-9097 Phlebotomists
31-9099 Healthcare Support Workers, All Other
33-0000 Protective Service Occupations
33-1000 Supervisors of Protective Service Workers
33-1010 First-Line Supervisors of Law Enforcement Workers
33-1011 First-Line Supervisors of Correctional Officers
33-1012 First-Line Supervisors of Police and Detectives
33-1020 First-Line Supervisors of Fire Fighting and Prevention Workers
33-1021 First-Line Supervisors of Fire Fighting and Prevention Workers
33-1090 Miscellaneous First-Line Supervisors, Protective Service Workers
33-1099 First-Line Supervisors of Protective Service Workers, All Other
33-2000 Fire Fighting and Prevention Workers
33-2010 Firefighters
33-2011 Firefighters
33-2020 Fire Inspectors
33-2021 Fire Inspectors and Investigators
33-2022 Forest Fire Inspectors and Prevention Specialists
33-3000 Law Enforcement Workers
33-3010 Bailiffs, Correctional Officers, and Jailers
33-3011 Bailiffs
33-3012 Correctional Officers and Jailers
33-3020 Detectives and Criminal Investigators
33-3021 Detectives and Criminal Investigators
33-3030 Fish and Game Wardens
33-3031 Fish and Game Wardens
33-3040 Parking Enforcement Workers
33-3041 Parking Enforcement Workers
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33-3050 Police Officers
33-3051 Police and Sheriff's Patrol Officers
33-3052 Transit and Railroad Police
33-9000 Other Protective Service Workers
33-9010 Animal Control Workers
33-9011 Animal Control Workers
33-9020 Private Detectives and Investigators
33-9021 Private Detectives and Investigators
33-9030 Security Guards and Gaming Surveillance Officers
33-9031 Gaming Surveillance Officers and Gaming Investigators
33-9032 Security Guards
33-9090 Miscellaneous Protective Service Workers
33-9091 Crossing Guards
33-9092 Lifeguards, Ski Patrol, and Other Recreational Protective Service Workers
33-9093 Transportation Security Screeners
33-9099 Protective Service Workers, All Other
35-0000 Food Preparation and Serving Related Occupations
35-1000 Supervisors of Food Preparation and Serving Workers
35-1010 Supervisors of Food Preparation and Serving Workers
35-1011 Chefs and Head Cooks
35-1012 First-Line Supervisors of Food Preparation and Serving Workers
35-2000 Cooks and Food Preparation Workers
35-2010 Cooks
35-2011 Cooks, Fast Food
35-2012 Cooks, Institution and Cafeteria
35-2013 Cooks, Private Household
35-2014 Cooks, Restaurant
35-2015 Cooks, Short Order
35-2019 Cooks, All Other
35-2020 Food Preparation Workers
35-2021 Food Preparation Workers
35-3000 Food and Beverage Serving Workers
35-3010 Bartenders
35-3011 Bartenders
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35-3020 Fast Food and Counter Workers
35-3021 Combined Food Preparation and Serving Workers, Including Fast Food
35-3022 Counter Attendants, Cafeteria, Food Concession, and Coffee Shop
35-3030 Waiters and Waitresses
35-3031 Waiters and Waitresses
35-3040 Food Servers, Nonrestaurant
35-3041 Food Servers, Nonrestaurant
35-9000 Other Food Preparation and Serving Related Workers
35-9010 Dining Room and Cafeteria Attendants and Bartender Helpers
35-9011 Dining Room and Cafeteria Attendants and Bartender Helpers
35-9020 Dishwashers
35-9021 Dishwashers
35-9030 Hosts and Hostesses, Restaurant, Lounge, and Coffee Shop
35-9031 Hosts and Hostesses, Restaurant, Lounge, and Coffee Shop
35-9090 Miscellaneous Food Preparation and Serving Related Workers
35-9099 Food Preparation and Serving Related Workers, All Other
37-0000 Building and Grounds Cleaning and Maintenance
Supervisors of Building and Grounds Cleaning and
37-1000 Maintenance Workers
First-Line Supervisors of Building and Grounds Cleaning and
37-1010 Maintenance Workers
37-1011 First-Line Supervisors of Housekeeping and Janitorial Workers
First-Line Supervisors of Landscaping, Lawn Service, and Groundskeeping
37-1012 Workers
37-2000 Building Cleaning and Pest Control Workers
37-2010 Building Cleaning Workers
37-2011 Janitors and Cleaners, Except Maids and Housekeeping Cleaners
37-2012 Maids and Housekeeping Cleaners
37-2019 Building Cleaning Workers, All Other
37-2020 Pest Control Workers
37-2021 Pest Control Workers
37-3000 Grounds Maintenance Workers
37-3010 Grounds Maintenance Workers
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37-3011 Landscaping and Groundskeeping Workers
37-3012 Pesticide Handlers, Sprayers, and Applicators, Vegetation
37-3013 Tree Trimmers and Pruners
37-3019 Grounds Maintenance Workers, All Other
39-0000 Personal Care and Service Occupations
39-1000 Supervisors of Personal Care and Service Workers
39-1010 First-Line Supervisors of Gaming Workers
39-1011 Gaming Supervisors
39-1012 Slot Supervisors
39-1020 First-Line Supervisors of Personal Service Workers
39-1021 First-Line Supervisors of Personal Service Workers
39-2000 Animal Care and Service Workers
39-2010 Animal Trainers
39-2011 Animal Trainers
39-2020 Nonfarm Animal Caretakers
39-2021 Nonfarm Animal Caretakers
39-3000 Entertainment Attendants and Related Workers
39-3010 Gaming Services Workers
39-3011 Gaming Dealers
39-3012 Gaming and Sports Book Writers and Runners
39-3019 Gaming Service Workers, All Other
39-3020 Motion Picture Projectionists
39-3021 Motion Picture Projectionists
39-3030 Ushers, Lobby Attendants, and Ticket Takers
39-3031 Ushers, Lobby Attendants, and Ticket Takers
39-3090 Miscellaneous Entertainment Attendants and Related Workers
39-3091 Amusement and Recreation Attendants
39-3092 Costume Attendants
39-3093 Locker Room, Coatroom, and Dressing Room Attendants
39-3099 Entertainment Attendants and Related Workers, All Other
39-4000 Funeral Service Workers
39-4010 Embalmers
39-4011 Embalmers
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39-4020 Funeral Attendants
39-4021 Funeral Attendants
39-4030 Morticians, Undertakers, and Funeral Directors
39-4031 Morticians, Undertakers, and Funeral Directors
39-5000 Personal Appearance Workers
39-5010 Barbers, Hairdressers, Hairstylists and Cosmetologists
39-5011 Barbers
39-5012 Hairdressers, Hairstylists, and Cosmetologists
39-5090 Miscellaneous Personal Appearance Workers
39-5091 Makeup Artists, Theatrical and Performance
39-5092 Manicurists and Pedicurists
39-5093 Shampooers
39-5094 Skincare Specialists
39-6000 Baggage Porters, Bellhops, and Concierges
39-6010 Baggage Porters, Bellhops, and Concierges
39-6011 Baggage Porters and Bellhops
39-6012 Concierges
39-7000 Tour and Travel Guides
39-7010 Tour and Travel Guides
39-7011 Tour Guides and Escorts
39-7012 Travel Guides
39-9000 Other Personal Care and Service Workers
39-9010 Childcare Workers
39-9011 Childcare Workers
39-9020 Personal Care Aides
39-9021 Personal Care Aides
39-9030 Recreation and Fitness Workers
39-9031 Fitness Trainers and Aerobics Instructors
39-9032 Recreation Workers
39-9040 Residential Advisors
39-9041 Residential Advisors
39-9090 Miscellaneous Personal Care and Service Workers
39-9099 Personal Care and Service Workers, All Other
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41-0000 Sales and Related Occupations
41-1000 Supervisors of Sales Workers
41-1010 First-Line Supervisors of Sales Workers

41-1011 First-Line Supervisors of Retail Sales Workers
41-1012 First-Line Supervisors of Non-Retail Sales Workers

41-2000 Retail Sales Workers
41-2010 Cashiers

41-2011 Cashiers
41-2012 Gaming Change Persons and Booth Cashiers
41-2020 Counter and Rental Clerks and Parts Salespersons
41-2021 Counter and Rental Clerks
41-2022 Parts Salespersons
41-2030 Retail Salespersons
41-2031 Retail Salespersons
41-3000 Sales Representatives, Services
41-3010 Advertising Sales Agents
41-3011 Advertising Sales Agents
41-3020 Insurance Sales Agents
41-3021 Insurance Sales Agents
41-3030 Securities, Commodities, and Financial Services Sales Agents
41-3031 Securities, Commodities, and Financial Services Sales Agents
41-3040 Travel Agents
41-3041 Travel Agents
41-3090 Miscellaneous Sales Representatives, Services
41-3099 Sales Representatives, Services, All Other
41-4000 Sales Representatives, Wholesale and Manufacturing
41-4010 Sales Representatives, Wholesale and Manufacturing
Sales Representatives, Wholesale and Manufacturing, Technical and Scientific
41-4011 Products
Sales Representatives, Wholesale and Manufacturing, Except Technical and
41-4012 Scientific Products

41-9000 Other Sales and Related Workers
41-9010 Models, Demonstrators, and Product Promoters

25



Major Group Minor Group Broad Group Detailed Occupation

41-9011 Demonstrators and Product Promoters
41-9012 Models
41-9020 Real Estate Brokers and Sales Agents
41-9021 Real Estate Brokers
41-9022 Real Estate Sales Agents
41-9030 Sales Engineers
41-9031 Sales Engineers
41-9040 Telemarketers
41-9041 Telemarketers
41-9090 Miscellaneous Sales and Related Workers
41-9091 Door-to-Door Sales Workers, News and Street Vendors, and Related Workers
41-9099 Sales and Related Workers, All Other
43-0000 Office and Administrative Support Occupations
43-1000 Supervisors of Office and Administrative Support Workers
First-Line Supervisors of Office and Administrative Support
43-1010 Workers
43-1011 First-Line Supervisors of Office and Administrative Support Workers
43-2000 Communications Equipment Operators
43-2010 Switchboard Operators, Including Answering Service
43-2011 Switchboard Operators, Including Answering Service
43-2020 Telephone Operators
43-2021 Telephone Operators
43-2090 Miscellaneous Communications Equipment Operators
43-2099 Communications Equipment Operators, All Other
43-3000 Financial Clerks
43-3010 Bill and Account Collectors
43-3011 Bill and Account Collectors
43-3020 Billing and Posting Clerks
43-3021 Billing and Posting Clerks
43-3030 Bookkeeping, Accounting, and Auditing Clerks
43-3031 Bookkeeping, Accounting, and Auditing Clerks
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43-3040 Gaming Cage Workers
43-3041 Gaming Cage Workers
43-3050 Payroll and Timekeeping Clerks
43-3051 Payroll and Timekeeping Clerks
43-3060 Procurement Clerks
43-3061 Procurement Clerks
43-3070 Tellers
43-3071 Tellers
43-3090 Miscellaneous Financial Clerks
43-3099 Financial Clerks, All Other
43-4000 Information and Record Clerks
43-4010 Brokerage Clerks
43-4011 Brokerage Clerks
43-4020 Correspondence Clerks
43-4021 Correspondence Clerks
43-4030 Court, Municipal, and License Clerks
43-4031 Court, Municipal, and License Clerks
43-4040 Credit Authorizers, Checkers, and Clerks
43-4041 Credit Authorizers, Checkers, and Clerks
43-4050 Customer Service Representatives
43-4051 Customer Service Representatives
43-4060 Eligibility Interviewers, Government Programs
43-4061 Eligibility Interviewers, Government Programs
43-4070 File Clerks
43-4071 File Clerks
43-4080 Hotel, Motel, and Resort Desk Clerks
43-4081 Hotel, Motel, and Resort Desk Clerks
43-4110 Interviewers, Except Eligibility and Loan
43-4111 Interviewers, Except Eligibility and Loan
43-4120 Library Assistants, Clerical
43-4121 Library Assistants, Clerical
43-4130 Loan Interviewers and Clerks
43-4131 Loan Interviewers and Clerks
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43-4140 New Accounts Clerks
43-4141 New Accounts Clerks
43-4150 Order Clerks
43-4151 Order Clerks
43-4160 Human Resources Assistants, Except Payroll and Timekeeping
43-4161 Human Resources Assistants, Except Payroll and Timekeeping
43-4170 Receptionists and Information Clerks
43-4171 Receptionists and Information Clerks
43-4180 Reservation and Transportation Ticket Agents and Travel Clerks
43-4181 Reservation and Transportation Ticket Agents and Travel Clerks
43-4190 Miscellaneous Information and Record Clerks
43-4199 Information and Record Clerks, All Other
Material Recording, Scheduling, Dispatching, and Distributing
43-5000 Workers
43-5010 Cargo and Freight Agents
43-5011 Cargo and Freight Agents
43-5020 Couriers and Messengers
43-5021 Couriers and Messengers
43-5030 Dispatchers
43-5031 Police, Fire, and Ambulance Dispatchers
43-5032 Dispatchers, Except Police, Fire, and Ambulance
43-5040 Meter Readers, Utilities
43-5041 Meter Readers, Utilities
43-5050 Postal Service Workers
43-5051 Postal Service Clerks
43-5052 Postal Service Mail Carriers
43-5053 Postal Service Mail Sorters, Processors, and Processing Machine Operators
43-5060 Production, Planning, and Expediting Clerks
43-5061 Production, Planning, and Expediting Clerks
43-5070 Shipping, Receiving, and Traffic Clerks
43-5071 Shipping, Receiving, and Traffic Clerks
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43-5080 Stock Clerks and Order Fillers
43-5081 Stock Clerks and Order Fillers
43-5110 Weighers, Measurers, Checkers, and Samplers, Recordkeeping
43-5111 Weighers, Measurers, Checkers, and Samplers, Recordkeeping
43-6000 Secretaries and Administrative Assistants
43-6010 Secretaries and Administrative Assistants
43-6011 Executive Secretaries and Executive Administrative Assistants
43-6012 Legal Secretaries
43-6013 Medical Secretaries
43-6014 Secretaries and Administrative Assistants, Except Legal, Medical, and Executive
43-9000 Other Office and Administrative Support Workers
43-9010 Computer Operators
43-9011 Computer Operators
43-9020 Data Entry and Information Processing Workers
43-9021 Data Entry Keyers
43-9022 Word Processors and Typists
43-9030 Desktop Publishers
43-9031 Desktop Publishers
43-9040 Insurance Claims and Policy Processing Clerks
43-9041 Insurance Claims and Policy Processing Clerks
43-9050 Mail Clerks and Mail Machine Operators, Except Postal Service
43-9051 Mail Clerks and Mail Machine Operators, Except Postal Service
43-9060 Office Clerks, General
43-9061 Office Clerks, General
43-9070 Office Machine Operators, Except Computer
43-9071 Office Machine Operators, Except Computer
43-9080 Proofreaders and Copy Markers
43-9081 Proofreaders and Copy Markers
43-9110 Statistical Assistants
43-9111 Statistical Assistants
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43-9190 Miscellaneous Office and Administrative Support Workers
43-9199 Office and Administrative Support Workers, All Other
45-0000 Farming, Fishing, and Forestry Occupations
45-1000 Supervisors of Farming, Fishing, and Forestry Workers
45-1010 First-Line Supervisors of Farming, Fishing, and Forestry Workers
45-1011 First-Line Supervisors of Farming, Fishing, and Forestry Workers
45-2000 Agricultural Workers
45-2010 Agricultural Inspectors
45-2011 Agricultural Inspectors
45-2020 Animal Breeders
45-2021 Animal Breeders
45-2040 Graders and Sorters, Agricultural Products
45-2041 Graders and Sorters, Agricultural Products
45-2090 Miscellaneous Agricultural Workers
45-2091 Agricultural Equipment Operators
45-2092 Farmworkers and Laborers, Crop, Nursery, and Greenhouse
45-2093 Farmworkers, Farm, Ranch, and Aquacultural Animals
45-2099 Agricultural Workers, All Other
45-3000 Fishing and Hunting Workers
45-3010 Fishers and Related Fishing Workers
45-3011 Fishers and Related Fishing Workers
45-3020 Hunters and Trappers
45-3021 Hunters and Trappers
45-4000 Forest, Conservation, and Logging Workers
45-4010 Forest and Conservation Workers
45-4011 Forest and Conservation Workers
45-4020 Logging Workers
45-4021 Fallers
45-4022 Logging Equipment Operators
45-4023 Log Graders and Scalers
45-4029 Logging Workers, All Other
47-0000 Construction and Extraction Occupations
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47-1000 Supervisors of Construction and Extraction Workers
First-Line Supervisors of Construction Trades and Extraction
47-1010 Workers
47-1011 First-Line Supervisors of Construction Trades and Extraction Workers
47-2000 Construction Trades Workers
47-2010 Boilermakers
47-2011 Boilermakers
47-2020 Brickmasons, Blockmasons, and Stonemasons
47-2021 Brickmasons and Blockmasons
47-2022 Stonemasons
47-2030 Carpenters
47-2031 Carpenters
47-2040 Carpet, Floor, and Tile Installers and Finishers
47-2041 Carpet Installers
47-2042 Floor Layers, Except Carpet, Wood, and Hard Tiles
47-2043 Floor Sanders and Finishers
47-2044 Tile and Marble Setters
47-2050 Cement Masons, Concrete Finishers, and Terrazzo Workers
47-2051 Cement Masons and Concrete Finishers
47-2053 Terrazzo Workers and Finishers
47-2060 Construction Laborers
47-2061 Construction Laborers
47-2070 Construction Equipment Operators
47-2071 Paving, Surfacing, and Tamping Equipment Operators
47-2072 Pile-Driver Operators
47-2073 Operating Engineers and Other Construction Equipment Operators
47-2080 Drywall Installers, Ceiling Tile Installers, and Tapers
47-2081 Drywall and Ceiling Tile Installers
47-2082 Tapers
47-2110 Electricians
47-2111 Electricians
47-2120 Glaziers
47-2121 Glaziers
47-2130 Insulation Workers
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47-2131 Insulation Workers, Floor, Ceiling, and Wall
47-2132 Insulation Workers, Mechanical
47-2140 Painters and Paperhangers
47-2141 Painters, Construction and Maintenance
47-2142 Paperhangers
47-2150 Pipelayers, Plumbers, Pipefitters, and Steamfitters
47-2151 Pipelayers
47-2152 Plumbers, Pipefitters, and Steamfitters
47-2160 Plasterers and Stucco Masons
47-2161 Plasterers and Stucco Masons
47-2170 Reinforcing Iron and Rebar Workers
47-2171 Reinforcing Iron and Rebar Workers
47-2180 Roofers
47-2181 Roofers
47-2210 Sheet Metal Workers
47-2211 Sheet Metal Workers
47-2220 Structural Iron and Steel Workers
47-2221 Structural Iron and Steel Workers
47-2230 Solar Photovoltaic Installers
47-2231 Solar Photovoltaic Installers
47-3000 Helpers, Construction Trades
47-3010 Helpers, Construction Trades
Helpers--Brickmasons, Blockmasons, Stonemasons, and Tile and Marble
47-3011 Setters
47-3012 Helpers--Carpenters
47-3013 Helpers--Electricians
47-3014 Helpers--Painters, Paperhangers, Plasterers, and Stucco Masons
47-3015 Helpers--Pipelayers, Plumbers, Pipefitters, and Steamfitters
47-3016 Helpers--Roofers
47-3019 Helpers, Construction Trades, All Other
47-4000 Other Construction and Related Workers
47-4010 Construction and Building Inspectors
47-4011 Construction and Building Inspectors
47-4020 Elevator Installers and Repairers
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47-4021 Elevator Installers and Repairers
47-4030 Fence Erectors
47-4031 Fence Erectors
47-4040 Hazardous Materials Removal Workers
47-4041 Hazardous Materials Removal Workers
47-4050 Highway Maintenance Workers
47-4051 Highway Maintenance Workers
47-4060 Rail-Track Laying and Maintenance Equipment Operators
47-4061 Rail-Track Laying and Maintenance Equipment Operators
47-4070 Septic Tank Servicers and Sewer Pipe Cleaners
47-4071 Septic Tank Servicers and Sewer Pipe Cleaners
47-4090 Miscellaneous Construction and Related Workers
47-4091 Segmental Pavers
47-4099 Construction and Related Workers, All Other
47-5000 Extraction Workers
Derrick, Rotary Drill, and Service Unit Operators, Oil, Gas, and
47-5010 Mining
47-5011 Derrick Operators, Oil and Gas
47-5012 Rotary Drill Operators, Oil and Gas
47-5013 Service Unit Operators, Oil, Gas, and Mining
47-5020 Earth Drillers, Except Oil and Gas
47-5021 Earth Drillers, Except Oil and Gas
47-5030 Explosives Workers, Ordnance Handling Experts, and Blasters
47-5031 Explosives Workers, Ordnance Handling Experts, and Blasters
47-5040 Mining Machine Operators
47-5041 Continuous Mining Machine Operators
47-5042 Mine Cutting and Channeling Machine Operators
47-5049 Mining Machine Operators, All Other
47-5050 Rock Splitters, Quarry
47-5051 Rock Splitters, Quarry
47-5060 Roof Bolters, Mining
47-5061 Roof Bolters, Mining
47-5070 Roustabouts, Oil and Gas
47-5071 Roustabouts, Oil and Gas
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47-5080 Helpers--Extraction Workers
47-5081 Helpers--Extraction Workers
47-5090 Miscellaneous Extraction Workers
47-5099 Extraction Workers, All Other
49-0000 Installation, Maintenance, and Repair Occupations
49-1000 Supervisors of Installation, Maintenance, and Repair Workers
49-1010 First-Line Supervisors of Mechanics, Installers, and Repairers
49-1011 First-Line Supervisors of Mechanics, Installers, and Repairers
Electrical and Electronic Equipment Mechanics, Installers,
49-2000 and Repairers
49-2010 Computer, Automated Teller, and Office Machine Repairers
49-2011 Computer, Automated Teller, and Office Machine Repairers
Radio and Telecommunications Equipment Installers and
49-2020 Repairers
49-2021 Radio, Cellular, and Tower Equipment Installers and Repairs
49-2022 Telecommunications Equipment Installers and Repairers, Except Line Installers
Miscellaneous Electrical and Electronic Equipment Mechanics,
49-2090 Installers, and Repairers
49-2091 Avionics Technicians
49-2092 Electric Motor, Power Tool, and Related Repairers
49-2093 Electrical and Electronics Installers and Repairers, Transportation Equipment
49-2094 Electrical and Electronics Repairers, Commercial and Industrial Equipment
49-2095 Electrical and Electronics Repairers, Powerhouse, Substation, and Relay
49-2096 Electronic Equipment Installers and Repairers, Motor Vehicles
49-2097 Electronic Home Entertainment Equipment Installers and Repairers
49-2098 Security and Fire Alarm Systems Installers
Vehicle and Mobile Equipment Mechanics, Installers, and
49-3000 Repairers
49-3010 Aircraft Mechanics and Service Technicians
49-3011 Aircraft Mechanics and Service Technicians
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49-3020 Automotive Technicians and Repairers
49-3021 Automotive Body and Related Repairers
49-3022 Automotive Glass Installers and Repairers
49-3023 Automotive Service Technicians and Mechanics
49-3030 Bus and Truck Mechanics and Diesel Engine Specialists
49-3031 Bus and Truck Mechanics and Diesel Engine Specialists
Heavy Vehicle and Mobile Equipment Service Technicians and
49-3040 Mechanics
49-3041 Farm Equipment Mechanics and Service Technicians
49-3042 Mobile Heavy Equipment Mechanics, Except Engines
49-3043 Rail Car Repairers
49-3050 Small Engine Mechanics
49-3051 Motorboat Mechanics and Service Technicians
49-3052 Motorcycle Mechanics
49-3053 Outdoor Power Equipment and Other Small Engine Mechanics
Miscellaneous Vehicle and Mobile Equipment Mechanics,
49-3090 Installers, and Repairers
49-3091 Bicycle Repairers
49-3092 Recreational Vehicle Service Technicians
49-3093 Tire Repairers and Changers
49-9000 Other Installation, Maintenance, and Repair Occupations
49-9010 Control and Valve Installers and Repairers
49-9011 Mechanical Door Repairers
49-9012 Control and Valve Installers and Repairers, Except Mechanical Door
Heating, Air Conditioning, and Refrigeration Mechanics and
49-9020 Installers
49-9021 Heating, Air Conditioning, and Refrigeration Mechanics and Installers
49-9030 Home Appliance Repairers
49-9031 Home Appliance Repairers
Industrial Machinery Installation, Repair, and Maintenance
49-9040 Workers
49-9041 Industrial Machinery Mechanics
49-9043 Maintenance Workers, Machinery
49-9044 Millwrights
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49-9050

49-9060

49-9070
49-9080

49-9090

51-0000
51-1000
51-1010

51-2000
51-2010

51-2020

49-9045

49-9051
49-9052

49-9061
49-9062
49-9063
49-9064
49-9069

49-9071

49-9081

49-9091
49-9092
49-9093
49-9094
49-9095
49-9096
49-9097
49-9098
49-9099

51-1011

51-2011

51-2021
51-2022

Refractory Materials Repairers, Except Brickmasons

Line Installers and Repairers

Electrical Power-Line Installers and Repairers
Telecommunications Line Installers and Repairers

Precision Instrument and Equipment Repairers

Camera and Photographic Equipment Repairers

Medical Equipment Repairers

Musical Instrument Repairers and Tuners

Watch Repairers

Precision Instrument and Equipment Repairers, All Other
Maintenance and Repair Workers, General

Maintenance and Repair Workers, General

Wind Turbine Service Technicians

Wind Turbine Service Technicians

Miscellaneous Installation, Maintenance, and Repair Workers
Coin, Vending, and Amusement Machine Servicers and Repairers
Commercial Divers

Fabric Menders, Except Garment

Locksmiths and Safe Repairers

Manufactured Building and Mobile Home Installers

Riggers

Signal and Track Switch Repairers

Helpers--Installation, Maintenance, and Repair Workers
Installation, Maintenance, and Repair Workers, All Other
Production Occupations

Supervisors of Production Workers

First-Line Supervisors of Production and Operating Workers
First-Line Supervisors of Production and Operating Workers
Assemblers and Fabricators

Aircraft Structure, Surfaces, Rigging, and Systems Assemblers
Aircraft Structure, Surfaces, Rigging, and Systems Assemblers

Electrical, Electronics, and Electromechanical Assemblers
Coil Winders, Tapers, and Finishers
Electrical and Electronic Equipment Assemblers
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51-2023 Electromechanical Equipment Assemblers
51-2030 Engine and Other Machine Assemblers
51-2031 Engine and Other Machine Assemblers
51-2040 Structural Metal Fabricators and Fitters
51-2041 Structural Metal Fabricators and Fitters
51-2090 Miscellaneous Assemblers and Fabricators
51-2091 Fiberglass Laminators and Fabricators
51-2092 Team Assemblers
51-2093 Timing Device Assemblers and Adjusters
51-2099 Assemblers and Fabricators, All Other
51-3000 Food Processing Workers
51-3010 Bakers
51-3011 Bakers
51-3020 Butchers and Other Meat, Poultry, and Fish Processing Workers
51-3021 Butchers and Meat Cutters
51-3022 Meat, Poultry, and Fish Cutters and Trimmers
51-3023 Slaughterers and Meat Packers
51-3090 Miscellaneous Food Processing Workers
Food and Tobacco Roasting, Baking, and Drying Machine Operators and
51-3091 Tenders
51-3092 Food Batchmakers
51-3093 Food Cooking Machine Operators and Tenders
51-3099 Food Processing Workers, All Other
51-4000 Metal Workers and Plastic Workers
51-4010 Computer Control Programmers and Operators
51-4011 Computer-Controlled Machine Tool Operators, Metal and Plastic
51-4012 Computer Numerically Controlled Machine Tool Programmers, Metal and Plastic
Forming Machine Setters, Operators, and Tenders, Metal and
51-4020 Plastic
Extruding and Drawing Machine Setters, Operators, and Tenders, Metal and
51-4021 Plastic
51-4022 Forging Machine Setters, Operators, and Tenders, Metal and Plastic
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51-4030

51-4040

51-4050

51-4060

51-4070

51-4080

51-4110

51-4120

51-4023

51-4031

51-4032

51-4033

51-4034

51-4035

51-4041

51-4051
51-4052

51-4061
51-4062

51-4071

51-4072

51-4081

51-4111

51-4121

Rolling Machine Setters, Operators, and Tenders, Metal and Plastic

Machine Tool Cutting Setters, Operators, and Tenders, Metal and
Plastic

Cutting, Punching, and Press Machine Setters, Operators, and Tenders, Metal
and Plastic

Drilling and Boring Machine Tool Setters, Operators, and Tenders, Metal and
Plastic

Grinding, Lapping, Polishing, and Buffing Machine Tool Setters, Operators, and
Tenders, Metal and Plastic

Lathe and Turning Machine Tool Setters, Operators, and Tenders, Metal and
Plastic

Milling and Planing Machine Setters, Operators, and Tenders, Metal and Plastic
Machinists
Machinists

Metal Furnace Operators, Tenders, Pourers, and Casters
Metal-Refining Furnace Operators and Tenders

Pourers and Casters, Metal

Model Makers and Patternmakers, Metal and Plastic
Model Makers, Metal and Plastic

Patternmakers, Metal and Plastic
Molders and Molding Machine Setters, Operators, and Tenders,

Metal and Plastic

Foundry Mold and Coremakers

Molding, Coremaking, and Casting Machine Setters, Operators, and Tenders,
Metal and Plastic

Multiple Machine Tool Setters, Operators, and Tenders, Metal and
Plastic

Multiple Machine Tool Setters, Operators, and Tenders, Metal and Plastic

Tool and Die Makers

Tool and Die Makers

Welding, Soldering, and Brazing Workers
Welders, Cutters, Solderers, and Brazers
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51-4122 Welding, Soldering, and Brazing Machine Setters, Operators, and Tenders
51-4190 Miscellaneous Metal Workers and Plastic Workers
51-4191 Heat Treating Equipment Setters, Operators, and Tenders, Metal and Plastic
51-4192 Layout Workers, Metal and Plastic
51-4193 Plating and Coating Machine Setters, Operators, and Tenders, Metal and Plastic
51-4194 Tool Grinders, Filers, and Sharpeners
51-4199 Metal Workers and Plastic Workers, All Other
51-5100 Printing Workers
51-5110 Printing Workers
51-5111 Prepress Technicians and Workers
51-5112 Printing Press Operators
51-5113 Print Binding and Finishing Workers
51-6000 Textile, Apparel, and Furnishings Workers
51-6010 Laundry and Dry-Cleaning Workers
51-6011 Laundry and Dry-Cleaning Workers
51-6020 Pressers, Textile, Garment, and Related Materials
51-6021 Pressers, Textile, Garment, and Related Materials
51-6030 Sewing Machine Operators
51-6031 Sewing Machine Operators
51-6040 Shoe and Leather Workers
51-6041 Shoe and Leather Workers and Repairers
51-6042 Shoe Machine Operators and Tenders
51-6050 Tailors, Dressmakers, and Sewers
51-6051 Sewers, Hand
51-6052 Tailors, Dressmakers, and Custom Sewers
51-6060 Textile Machine Setters, Operators, and Tenders
51-6061 Textile Bleaching and Dyeing Machine Operators and Tenders
51-6062 Textile Cutting Machine Setters, Operators, and Tenders
51-6063 Textile Knitting and Weaving Machine Setters, Operators, and Tenders
Textile Winding, Twisting, and Drawing Out Machine Setters, Operators, and
51-6064 Tenders
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51-6090 Miscellaneous Textile, Apparel, and Furnishings Workers
Extruding and Forming Machine Setters, Operators, and Tenders, Synthetic and
51-6091 Glass Fibers
51-6092 Fabric and Apparel Patternmakers
51-6093 Upholsterers
51-6099 Textile, Apparel, and Furnishings Workers, All Other
51-7000 Woodworkers
51-7010 Cabinetmakers and Bench Carpenters
51-7011 Cabinetmakers and Bench Carpenters
51-7020 Furniture Finishers
51-7021 Furniture Finishers
51-7030 Model Makers and Patternmakers, Wood
51-7031 Model Makers, Wood
51-7032 Patternmakers, Wood
51-7040 Woodworking Machine Setters, Operators, and Tenders
51-7041 Sawing Machine Setters, Operators, and Tenders, Wood
51-7042 Woodworking Machine Setters, Operators, and Tenders, Except Sawing
51-7090 Miscellaneous Woodworkers
51-7099 Woodworkers, All Other
51-8000 Plant and System Operators
51-8010 Power Plant Operators, Distributors, and Dispatchers
51-8011 Nuclear Power Reactor Operators
51-8012 Power Distributors and Dispatchers
51-8013 Power Plant Operators
51-8020 Stationary Engineers and Boiler Operators
51-8021 Stationary Engineers and Boiler Operators
51-8030 Water and Wastewater Treatment Plant and System Operators
51-8031 Water and Wastewater Treatment Plant and System Operators
51-8090 Miscellaneous Plant and System Operators
51-8091 Chemical Plant and System Operators
51-8092 Gas Plant Operators
51-8093 Petroleum Pump System Operators, Refinery Operators, and Gaugers
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51-9000

51-9010

51-9020

51-9030

51-9040

51-9050

51-9060

51-9070

51-9080

51-9110

51-9120

51-8099

51-9011

51-9012

51-9021
51-9022
51-9023

51-9031
51-9032

51-9041

51-9051

51-9061

51-9071

51-9081

51-9082

51-9083

51-9111

51-9121
51-9122

Plant and System Operators, All Other
Other Production Occupations

Chemical Processing Machine Setters, Operators, and Tenders
Chemical Equipment Operators and Tenders

Separating, Filtering, Clarifying, Precipitating, and Still Machine Setters,
Operators, and Tenders

Crushing, Grinding, Polishing, Mixing, and Blending Workers
Crushing, Grinding, and Polishing Machine Setters, Operators, and Tenders
Grinding and Polishing Workers, Hand

Mixing and Blending Machine Setters, Operators, and Tenders

Cutting Workers

Cutters and Trimmers, Hand

Cutting and Slicing Machine Setters, Operators, and Tenders

Extruding, Forming, Pressing, and Compacting Machine Setters,
Operators, and Tenders

Extruding, Forming, Pressing, and Compacting Machine Setters, Operators, and
Tenders

Furnace, Kiln, Oven, Drier, and Kettle Operators and Tenders
Furnace, Kiln, Oven, Drier, and Kettle Operators and Tenders

Inspectors, Testers, Sorters, Samplers, and Weighers
Inspectors, Testers, Sorters, Samplers, and Weighers

Jewelers and Precious Stone and Metal Workers

Jewelers and Precious Stone and Metal Workers

Medical, Dental, and Ophthalmic Laboratory Technicians

Dental Laboratory Technicians

Medical Appliance Technicians

Ophthalmic Laboratory Technicians

Packaging and Filling Machine Operators and Tenders
Packaging and Filling Machine Operators and Tenders

Painting Workers

Coating, Painting, and Spraying Machine Setters, Operators, and Tenders
Painters, Transportation Equipment
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51-9123 Painting, Coating, and Decorating Workers
51-9140 Semiconductor Processors
51-9141 Semiconductor Processors
Photographic Process Workers and Processing Machine
51-9150 Operators
51-9151 Photographic Process Workers and Processing Machine Operators
51-9190 Miscellaneous Production Workers
51-9191 Adhesive Bonding Machine Operators and Tenders
51-9192 Cleaning, Washing, and Metal Pickling Equipment Operators and Tenders
51-9193 Cooling and Freezing Equipment Operators and Tenders
51-9194 Etchers and Engravers
51-9195 Molders, Shapers, and Casters, Except Metal and Plastic
51-9196 Paper Goods Machine Setters, Operators, and Tenders
51-9197 Tire Builders
51-9198 Helpers--Production Workers
51-9199 Production Workers, All Other
53-0000 Transportation and Material Moving Occupations
53-1000 Supervisors of Transportation and Material Moving Workers
53-1010 Aircraft Cargo Handling Supervisors
53-1011 Aircraft Cargo Handling Supervisors
First-Line Supervisors of Helpers, Laborers, and Material Movers,
53-1020 Hand
53-1021 First-Line Supervisors of Helpers, Laborers, and Material Movers, Hand
First-Line Supervisors of Transportation and Material-Moving
53-1030 Machine and Vehicle Operators
First-Line Supervisors of Transportation and Material-Moving Machine and
53-1031 Vehicle Operators
53-2000 Air Transportation Workers
53-2010 Aircraft Pilots and Flight Engineers
53-2011 Airline Pilots, Copilots, and Flight Engineers
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53-2012 Commercial Pilots
53-2020 Air Traffic Controllers and Airfield Operations Specialists
53-2021 Air Traffic Controllers
53-2022 Airfield Operations Specialists
53-2030 Flight Attendants
53-2031 Flight Attendants
53-3000 Motor Vehicle Operators
Ambulance Drivers and Attendants, Except Emergency Medical
53-3010 Technicians
53-3011 Ambulance Drivers and Attendants, Except Emergency Medical Technicians
53-3020 Bus Drivers
53-3021 Bus Drivers, Transit and Intercity
53-3022 Bus Drivers, School or Special Client
53-3030 Driver/Sales Workers and Truck Drivers
53-3031 Driver/Sales Workers
53-3032 Heavy and Tractor-Trailer Truck Drivers
53-3033 Light Truck or Delivery Services Drivers
53-3040 Taxi Drivers and Chauffeurs
53-3041 Taxi Drivers and Chauffeurs
53-3090 Miscellaneous Motor Vehicle Operators
53-3099 Motor Vehicle Operators, All Other
53-4000 Rail Transportation Workers
53-4010 Locomotive Engineers and Operators
53-4011 Locomotive Engineers
53-4012 Locomotive Firers
53-4013 Rail Yard Engineers, Dinkey Operators, and Hostlers
53-4020 Railroad Brake, Signal, and Switch Operators
53-4021 Railroad Brake, Signal, and Switch Operators
53-4030 Railroad Conductors and Yardmasters
53-4031 Railroad Conductors and Yardmasters
53-4040 Subway and Streetcar Operators
53-4041 Subway and Streetcar Operators
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53-4090
53-4099
53-5000
53-5010
53-5011
53-5020
53-5021
53-5022
53-5030
53-5031
53-6000
53-6010
53-6011
53-6020
53-6021
53-6030
53-6031
53-6040
53-6041
53-6050
53-6051
53-6060
53-6061
53-6090
53-6099
53-7000
53-7010
53-7011
53-7020
53-7021
53-7030
53-7031

Miscellaneous Rail Transportation Workers
Rail Transportation Workers, All Other

Water Transportation Workers
Sailors and Marine Oilers

Sailors and Marine Oilers

Ship and Boat Captains and Operators
Captains, Mates, and Pilots of Water Vessels
Motorboat Operators

Ship Engineers

Ship Engineers

Other Transportation Workers
Bridge and Lock Tenders

Bridge and Lock Tenders

Parking Lot Attendants

Parking Lot Attendants

Automotive and Watercraft Service Attendants
Automotive and Watercraft Service Attendants

Traffic Technicians

Traffic Technicians
Transportation Inspectors
Transportation Inspectors

Transportation Attendants, Except Flight Attendants
Transportation Attendants, Except Flight Attendants

Miscellaneous Transportation Workers
Transportation Workers, All Other

Material Moving Workers
Conveyor Operators and Tenders
Conveyor Operators and Tenders
Crane and Tower Operators
Crane and Tower Operators

Dredge, Excavating, and Loading Machine Operators
Dredge Operators
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53-7032 Excavating and Loading Machine and Dragline Operators
53-7033 Loading Machine Operators, Underground Mining
53-7040 Hoist and Winch Operators
53-7041 Hoist and Winch Operators
53-7050 Industrial Truck and Tractor Operators
53-7051 Industrial Truck and Tractor Operators
53-7060 Laborers and Material Movers, Hand
53-7061 Cleaners of Vehicles and Equipment
53-7062 Laborers and Freight, Stock, and Material Movers, Hand
53-7063 Machine Feeders and Offbearers
53-7064 Packers and Packagers, Hand
53-7070 Pumping Station Operators
53-7071 Gas Compressor and Gas Pumping Station Operators
53-7072 Pump Operators, Except Wellhead Pumpers
53-7073 Wellhead Pumpers
53-7080 Refuse and Recyclable Material Collectors
53-7081 Refuse and Recyclable Material Collectors
53-7110 Mine Shuttle Car Operators
53-7111 Mine Shuttle Car Operators
53-7120 Tank Car, Truck, and Ship Loaders
53-7121 Tank Car, Truck, and Ship Loaders
53-7190 Miscellaneous Material Moving Workers
53-7199 Material Moving Workers, All Other
55-0000 Military Specific Occupations
55-1000 Military Officer Special and Tactical Operations Leaders
55-1010 Military Officer Special and Tactical Operations Leaders
55-1011 Air Crew Officers
55-1012 Aircraft Launch and Recovery Officers
55-1013 Armored Assault Vehicle Officers
55-1014 Artillery and Missile Officers
55-1015 Command and Control Center Officers
55-1016 Infantry Officers
55-1017 Special Forces Officers
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55-1019 Military Officer Special and Tactical Operations Leaders, All Other
55-2000 First-Line Enlisted Military Supervisors
55-2010 First-Line Enlisted Military Supervisors
55-2011 First-Line Supervisors of Air Crew Members
55-2012 First-Line Supervisors of Weapons Specialists/Crew Members
55-2013 First-Line Supervisors of All Other Tactical Operations Specialists
Military Enlisted Tactical Operations and Air/Weapons
55-3000 Specialists and Crew Members
Military Enlisted Tactical Operations and Air/Weapons Specialists
55-3010 and Crew Members
55-3011 Air Crew Members
55-3012 Aircraft Launch and Recovery Specialists
55-3013 Armored Assault Vehicle Crew Members
55-3014 Artillery and Missile Crew Members
55-3015 Command and Control Center Specialists
55-3016 Infantry
55-3017 Radar and Sonar Technicians
55-3018 Special Forces
Military Enlisted Tactical Operations and Air/Weapons Specialists and Crew
55-3019 Members, All Other
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“The excessively
professional
definition of
STEM jobs has
led to missed

opportunities

to identify and

support valuable
training and
career develop-

ment.”
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Findings

Workers in STEM (science, technology, engineering, and math) fields play a direct role in driv-
ing economic growth. Yet, because of how the STEM economy has been defined, policymakers
have mainly focused on supporting workers with at least a bachelor's (BA) degree, overlooking a
strong potential workforce of those with less than a BA. An analysis of the occupational require-
ments for STEM knowledge finds that:

H As of 2011, 26 million U.S. jobs—20 percent of all jobs—-require a high level of knowledge
in any one STEM field. STEM jobs have doubled as a share of all jobs since the Industrial
Revolution, from less than 10 percent in 1850 to 20 percent in 2010.

H Half of all STEM jobs are available to workers without a four-year college degree, and
these jobs pay $53,000 on average—a wage 10 percent higher than jobs with similar
educational requirements. Half of all STEM jobs are in manufacturing, health care, or con-
struction industries. Installation, maintenance, and repair occupations constitute 12 percent of
all STEM jobs, one of the largest occupational categories. Other blue-collar or technical jobs in
fields such as construction and production also frequently demand STEM knowledge.

l STEM jobs that require at least a bachelor’s degree are highly clustered in certain met-
ropolitan areas, while sub-bachelor's STEM jobs are prevalent in every large metropolitan
area. Of large metro areas, San Jose, CA, and Washington, D.C., have the most STEM-based
economies, but Baton Rouge, LA, Birmingham, AL, and Wichita, KS, have among the largest
share of STEM jobs in fields that do not require four-year college degrees. These sub-bache-
lor's STEM jobs pay relatively high wages in every large metropolitan area.

H More STEM-oriented metropolitan economies perform strongly on a wide variety of
economic indicators, from innovation to employment. Job growth, employment rates,
patenting, wages, and exports are all higher in more STEM-based economies. The presence of
sub-bachelor's degree STEM workers helps boost innovation measures one-fourth to one-half
as much as bachelor's degree STEM workers, holding other factors constant. Concentrations of
these jobs are also associated with less income inequality.

This report presents a new and more rigorous way to define STEM occupations, and in doing so
presents a new portrait of the STEM economy. Of the $4.3 billion spent annually by the federal
government on STEM education and training, only one-fifth goes towards supporting sub-bach-
elor's level training, while twice as much supports bachelor’s or higher level-STEM careers. The
vast majority of National Science Foundation spending ignores community colleges. In fact, STEM
knowledge offers attractive wage and job opportunities to many workers with a post-secondary
certificate or associate's degree. Policy makers and leaders can do more to foster a broader
absorption of STEM knowledge to the U.S workforce and its regional economies.
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Introduction

“There must be a stream of new scientific knowledge to turn the wheels of private and public enter-
prise. There must be plenty of men and women trained in science and technology for upon them
depend both the creation of new knowledge and its application to practical purposes.”

—-Vannevar Bush, 1945’

nnovation—primarily through the invention, development, and profusion of new technologies—is

the fundamental source of economic progress, and inventive activity is strongly associated with

economic growth in metropolitan areas and nationally.? Technological innovation, in turn, usually

requires the expertise of specialists with knowledge in fields of science, technology, engineering,
and mathematics (STEM).

The notion that scientific and technical knowledge are important to American living standards
is embodied in the Constitution, which explicitly gave Congress the power to “promote the progress
of science and useful arts” by granting patents to inventors. The federal government’s explicit com-
mitment to provide funding to enhance the STEM labor supply and promote research can be traced
to Vannevar Bush, who helped initiate the National Science Foundation (NSF) with his 1945 report
to President Roosevelt. Since then, reports from the NSF have emphasized the need for STEM
education.?

More recently, national leaders from both major political parties have acknowledged the impor-
tance of STEM education. In 2006, President George W. Bush launched the American Competitiveness
Initiative to improve STEM education and increase the supply of working scientists.* Likewise,
President Obama frequently mentions the importance of STEM education in his speeches. He also
created the "Educate to Innovate"” campaign to boost STEM education, and signed into law a reautho-
rization of the Bush-era America Competes Act, which embodies many of the same goals as the Bush
administration’s STEM priorities. During the 2012 campaign, both President Obama and his Republican
challenger, Mitt Romney, proposed policies to increase the supply of STEM workers, and the Obama
administration’s latest budget has a number of initiatives designed to meet that goal, related largely to
improving the quality of K-12 STEM education.®

STEM has attracted attention not only in policy spheres, but also in the research arena. Notable
reports from the NSF, the U.S. Department of Commerce, and Georgetown University's Center on
Education and the Workforce have documented significant labor market advantages for those
employed in STEM fields, including relatively high wages, lower unemployment rates, and growing job
opportunities.® Academic research on the whole supports the notion that STEM knowledge is highly
rewarded, at least in engineering and computer fields.” Yet some scholars doubt the claim that there
is a shortage of scientists, pointing out that research scientists earn lower wages than doctors and
lawyers, which signals an oversupply, and that competition for academic positions and federal grant
money is high.®

Academic debate and public policy, however, have been hampered by the lack of a precise definition
of what constitutes STEM knowledge and employment. With few exceptions, previous studies have
used a binary classification of jobs as STEM or not STEM, overlooking variation in the level of STEM
knowledge required and relying on unstated assumptions about what constitutes STEM employment.®
Perhaps as a result, the occupations classified as STEM by the NSF as well as its critics have been
exclusively professional occupations. These classifications have neglected the many blue-collar or
technical jobs that require considerable STEM knowledge.

In Rising Above the Gathering Storm, a National Academy of Sciences book, the authors empha-
size PhD training in science and even K-12 preparation, but they offer no assessment of vocational
or practical training in science and technology. Aside from the Georgetown study, none of the many
prominent commentaries has considered the full range of education and training relevant to workers
who use STEM skills, and none has considered that blue-collar or nonprofessional jobs might require
high-level STEM knowledge.®

Notwithstanding the economic importance of professional STEM workers, high-skilled blue-collar
and technical STEM workers have made, and continue to make, outsized contributions to innova-
tion. Blue-collar machinists and manufacturers were more likely to file a patent during the Industrial
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Revolution than workers in professional occupations." U.S. industrialization coincided with a “democ-
ratization of invention" beyond professional workers and researchers.”? In 1957, one economist
criticized the National Academy of Sciences for overemphasizing PhD researchers, when evidence
suggested that they were the minority of inventors, and that roughly half of patent holders had not
even completed a college degree.® At the same time, between the late nineteenth century and the
1950s, wages for manufacturing workers grew faster than wages for professional workers.

The economy has obviously changed since then. Formal education in a science or technology field
is more important than ever to providing the skills required to invent.® One recent survey found that
94 percent of U.S. patent inventors between 2000 and 2003 held a university degree, including 45
percent with a PhD. Of those, 95 percent of their highest degrees were in STEM fields, including more
than half in engineering.’® Still, most innovators— inventors or entrepreneurs—do not have a PhD, and
the vast majority is employed outside of academia.

Today, there are two STEM economies. The professional STEM economy of today is closely linked
to graduate school education, maintains close links with research universities, but functions mostly in
the corporate sector. It plays a vital function in keeping American businesses on the cutting edge of
technological development and deployment. Its workers are generally compensated extremely well.

The second STEM economy draws from high schools, workshops, vocational schools, and commu-
nity colleges. These workers today are less likely to be directly involved in invention, but they are crit-
ical to the implementation of new ideas, and advise researchers on feasibility of design options, cost
estimates, and other practical aspects of technological development.” Skilled technicians produce,
install, and repair the products and production machines patented by professional researchers, allow-
ing firms to reach their markets, reduce product defects, create process innovations, and enhance
productivity.”® These technicians also develop and maintain the nation’s energy supply, electrical
grid, and infrastructure. Conventional wisdom holds that high-skilled, blue-collar jobs are rapidly
disappearing from the American economy as a result of either displacement by machines or foreign
competition. But the reality is more complex. High-skilled jobs in manufacturing and construction
make up an increasingly large share of total employment, as middle-skilled jobs in those fields wane.”
Moreover, workers at existing STEM jobs tend to be older and will need to be replaced.

This report presents a new and more rigorous way to define STEM occupations. The foundation
for this research is a data collection project sponsored by the Department of Labor called O*NET
(Occupational Information Network Data Collection Program), which uses detailed surveys of workers
in every occupation to thoroughly document their job characteristics and knowledge requirements.
Combining knowledge requirements for each occupation with other public databases, this report
presents a new portrait of the STEM economy. The approach used here does not seek to classify
occupations based on what workers do—such as research, mathematical modeling, or programming—
but rather what workers need to know to perform their jobs.

The next section describes the methods used to build this STEM economy database, with details
available in the appendix. The Findings section details the scale of STEM jobs, their relative wages,
and educational requirements nationally and in metropolitan areas. It also explores the benefits
of having a more STEM-based metropolitan economy, showing that both blue-collar and advanced
STEM jobs are associated with innovation and economic health. The report concludes by discussing
how this new perspective on STEM both complements and contrasts with efforts at various levels of
government and the private sector to promote STEM knowledge.

Methods

Measuring the STEM Economy
This section briefly summarizes the procedures used to identify STEM jobs based on the level of
STEM knowledge they require. For more details, consult the Appendix.

To identify the level of STEM knowledge required for each occupation, knowledge requirement
scores for STEM fields (see below) were obtained from O*NET. These data are part of an on-going
project funded by the Department of Labor’s Employment and Training Administration to provide
comprehensive information about every occupation in the U.S. economy. The National Research
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Council and other independent researchers have endorsed and validated the accuracy and utility of
O*NET, with gualifications.?®

O*NET surveys incumbent workers in every occupation to obtain information on training, education,
experience, and skill-related work requirements. For the purposes of this study, O*NET's knowledge
survey—which asks workers to rate the level of knowledge required to do their job—was used to grade
occupations.? By way of comparison, the Florida Department of Economic Opportunity’s definition of
STEM, which relies on O*NET knowledge categories, comes closest to the one used here, but does not
combine scores across fields.??

O*NET uses an occupational coding structure very similar to the Bureau of Labor Statistics' (BLS)
Standard Occupational Classification (SOC) system and provides a crosswalk linking the two directly.
In total, 736 occupations classified by O*NET were matched to SOC codes and titles. O*NET reports
a knowledge score for each occupation across 33 domains. Of these, six were chosen as representing
basic STEM knowledge: three for science (biology, chemistry, and physics), one for technology (com-
puters and electronics), one for engineering (engineering and technology), and one for mathematics.

To illustrate how the knowledge survey works, for the O*NET category “Engineering and
Technology,” the O*NET survey asks the worker: “What level of knowledge of ENGINEERING AND
TECHNOLOGY is needed to perform your current job?" It then presents a 1-7 scale and provides exam-
ples (or anchors) of the kinds of knowledge that would score a 2, 4, and 6. Installing a door lock would
rate a 2; designing a more stable grocery cart would rate a 4; and planning for the impact of weather
in designing a bridge would rate a 6.2 These questions are presented to about 24 workers (that is the
most frequent number) in each occupation, and O*NET presents average scores for every occupation.

To calculate a STEM knowledge score for each occupation, the average level of knowledge score for
each of the STEM domains was first calculated. For example, the average computer score was 3.1; the
average engineering score was 2.1. To adjust for differences in the levels across occupations, the aver-
age knowledge scores for a given field were subtracted from the actual occupation-specific knowledge
score for that field. Thus, a value of 1 would represent a level of knowledge one point above the mean
on a seven-point scale. The final STEM knowledge score for each of the 736 occupations represents
the sum of these adjusted scores for each field. Thus, a value of 4 would indicate that the occupation
scores (on average) one point above the mean in each STEM field (with the natural sciences—biology,
chemistry, and physics—grouped together as one).?

The O*NET database was linked to both the U.S. Census (decennial years and 2011 American
Community Survey) and the 2011 BLS Occupational Employment Statistics survey (OES). Census data
were used for historical time-series analysis and analysis based on educational attainment, but OES
data were used for contemporary summary statistics of jobs and wages. See the Appendix for details
on how O*NET was linked to census data.

Gradations of STEM

The above procedure allowed for the classification of every occupation by a mean-adjusted STEM
score and a specific knowledge score for each STEM field. Rather than report mean or even median
abstract scores for the economy in a given year, the analysis introduces a cutoff to report the num-
ber of jobs that require a high level of STEM knowledge. The threshold of 1.5 standard deviations
above the mean STEM score was chosen—using the distribution of occupations found in the individual
records of the 2011 American Community Survey.

The report defines STEM jobs in two ways, the second more restrictive than the first:

1. High-STEM in any one field: The occupation must have a knowledge score of at least 1.5 standard
deviations above the mean in at least one STEM field. These occupations are referred to as high-
STEM throughout this report.

2. Super-STEM or high-STEM across fields: The occupation’s combined STEM score—the sum of
the scores from each field—must be at least 1.5 standard deviations above the mean score. The
report refers to these occupations as super-STEM.

For example, network and computer systems administrators score highly only on computer knowl-
edge and would only be considered a STEM job using the first definition, whereas biomedical engi-
neers score highly in each STEM field and would be considered a STEM job in both definitions. Each
definition has strengths and weaknesses. Empirically, workers tend to receive higher pay if they have
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knowledge in more than one field, which justifies the super-STEM criteria. On the other hand, educa-
tion and training programs often focus on one specific domain of knowledge, making the first criterion
more attractive for practical purposes.?®

Education Requirements

Education, training, and experience data were taken from O*NET data files to analyze the level of each
commonly required to work in occupations. O*NET records the percentage of workers in an occupa-
tion that falls into various education, training, and experience categories (e.g. no training, 1-3 years, 10
years or more, for the training category, and level of degree for education). The category with the larg-
est number of workers (the mode) was selected as the most important source of training, experience,
and education. Subsequent calculations were made based on this approach, which is consistent with
the BLS Employment Projections Program.

STEM Premium by Education and Occupation

The most accurate source of wage data by occupation at the national, state, and metropolitan levels is

the OES. These data were combined with an O*NET survey of the educational, training, and experience
requirements for occupations to calculate the education-adjusted wage premium for each occupation,

and to examine how this varies by level of STEM knowledge and other forms of knowledge.

The first step was to calculate average wages for all jobs within each level of education, using the
share of jobs in each category as weights. Then actual average wages for each occupation were divided
by education-predicted average wages to get education-adjusted wages (a value of one would indicate
that actual wages for that occupation were equivalent to the average wage for all occupations with the
same educational requirements). This exercise was repeated at the metropolitan scale using metropoli-
tan specific wage and education-wage averages to account for local differences in living costs.

For purposes of understanding data in this report, the following formal definition of a wage premium
is offered:

Education-adjusted wage premium: The additional wage benefit, measured in percentage points,
of working in an occupation (or group of occupations like high-STEM) relative to occupations with
identical educational requirements.

Findings

A. As of 2011, 26 million U.S. jobs—20 percent of all jobs—require a high level of knowlI-
edge in any one STEM field.

By limiting STEM to professional industries only, STEM jobs account for 4 to 5 percent of total U.S.
employment. Examining the underlying knowledge requirements of jobs, however, substantially
increases the number considered STEM jobs, under both conservative (super-STEM) and more inclu-
sive criteria (high-STEM).

Using a stringent definition—that a job must score very highly across STEM fields (though not neces-
sarily in all) to be considered STEM-9 percent of jobs meet a super-STEM definition (Figure 1). But
even that underestimates the importance of STEM knowledge in the economy. For instance, occupa-
tions such as computer programmers require expertise in one or two aspects of STEM (computer
technology or perhaps even computer engineering), but there is no expectation that such workers
know anything about physical or life sciences. If one uses a more inclusive approach—a job is STEM if it
requires a high level of knowledge in any one STEM field—then the share increases to 20 percent of all
jobs, or 26 million in total.

Engineering is the most prominent STEM field; 11 percent of all jobs=13.5 million—require high
levels of engineering knowledge. This is closely followed by science with 12 million. High-level math
and computer-related knowledge are less prominent but still constitute millions of jobs (7.5 and 5.4,
respectively). Many jobs require high levels of knowledge in more than one STEM field, which is why
the total (20 percent) is smaller than the sum of the individual STEM field percentages.

Some may assume the concept of STEM is a fleeting fad for policymakers, but there are compelling
reasons to believe that STEM-related employment is a fundamental aspect of modern economies and
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Figure 1. Number and Percentage of U.S. Jobs Requiring High Levels of STEM Knowledge
by STEM Field, 2011
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Figure 2. Share of U.S. Jobs Requiring High-Level of Overall STEM Knowledge or
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that the prominence of STEM jobs will continue to grow as nations industrialize, urbanize, and special-
ize their way to higher standards of living and more complex forms of production and exchange.
Indeed, the U.S. economy appears to be in the midst of another major transformation. Since 1980,
the U.S. economy has become more polarized as jobs paying very high and very low wages have
replaced jobs paying moderate wages. This trend—job polarization, as some have called it—has just
recently been documented and is still being understood and debated.?* Some have interpreted the
trend to imply that workers without a college degree have little hope of making middle-class wages;
others suggest that unions need to be strengthened to stem the erosion of blue-collar jobs and
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Figure 3. Average Annual Job Growth in High-Knowledge Occupations by Field, 1980-2010

4.0%
3.5%
[
3.0% I
2.5% I
2.0% I
1.5% I
1.0% I
1

3

0.5%

0.0%

FI

)
RN
z‘é\
é)}(\

\© <
Source: Brookings analysis of O*NET and U.S. Census Bureau via IPUMS. Each category except total employment includes

only occupations that fall at least 1.5 standard deviations above the mean knowledge score in 2011 for that particular field.

wages.?” But there is another possibility. Not all workers need formal college-level skills, but they do
need to master a specific body of knowledge. Entry-level occupations in factories no longer pay high
wages, but occupations requiring education, experience, or training in STEM fields do, even for those
requiring less than four years of postsecondary education.

Since 1850, there has been a steady increase in the demand for jobs that require high-level knowl-
edge across all STEM fields (Figure 2). Super-STEM jobs rose from 2.9 percent of the total in 1850 to a
high of 8.3 percent in 1990. Since then, the share has stabilized around 8 percent. At the same time,
high-STEM jobs increased as a share of all jobs, from 9.5 percent in 1850 to a high of 19.5 percent in
2000, before falling to 18.8 percent in 2010. The only major exception to this growing demand for
STEM was the period just after the Civil War.2® More recently, the erosion of the manufacturing sector
has slowed this trend.?®

In recent decades, employment growth rates for high-knowledge jobs have exceeded the national
average in many fields, not just STEM related.*® Growth in jobs requiring high-level computer knowl-
edge was by far the fastest, with 3.4 percent annual growth (Figure 3). Next is law, followed by math-
ematics, management, and science, all of which grew faster than total employment. The only high-level
STEM category growing slower than the national average is engineering. High-knowledge engineering
jobs—which are closely tied to the manufacturing sector—declined from 2000 to 2010. In non-STEM
fields, economics and English were also below the national average.

B. Half of all STEM jobs are available to workers without a four-year college degree, and
these jobs pay $53,000 on average—a wage 10 percent higher than jobs with similar
educational requirements.

Previous reports on the STEM economy indicate that only highly educated professionals are capable
of mastering and employing sophisticated knowledge in STEM fields. Classifying STEM jobs based
on knowledge requirements, however, shows that 30 percent of today's high-STEM jobs are actually
blue=collar positions (Table 1). As defined here, blue-collar occupations include installation, mainte-
nance, and repair, construction, production, protective services, transportation, farming, forestry,
and fishing, building and grounds cleaning and maintenance, healthcare support, personal care, and
food preparation.
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Table 1. STEM Jobs by Educational Requirements and Professional Classification,

by Various Sources and Definitions, 2011

Brookings' High- Brookings' Super-STEM,
STEM, Any Field Combined Fields Georgetown NSF Commerce U.S. Total

Share (%) of total by most significant educational requirement

Less than a high school 2 0 0 0 0 11
diploma

High school diploma or 13 11 5 4 4 50
equivalent

Postsecondary certificate 17 18 1 1 1 9
Associate's degree 19 10 15 13 14 6
Bachelor's degree 37 43 71 65 74 20
Master’s degree 6 4 6 8 4 3
Doctoral or professional 7 14 3 8 3 2

degree

Other Characteristics

Nonprofessional occupations

31 29 0 0 0 42

Share of all U.S. jobs

20 9 4 5 5 100

Source: Brookings analysis of data from 2011 OES and O*NET; see in-text citations for source definitions.

Comparing the professional and educational characteristics of high-STEM jobs using this new
Brookings definition to previous studies from Georgetown, the National Science Foundation, and the
Department of Commerce reveals two important facts. First, only our definition classifies nonprofes-
sional jobs as high-STEM. Second, the Brookings definition includes a much broader swath of occupa-
tions that do not typically require a four-year college degree. In fact, 50 percent of jobs that require
high-level STEM knowledge in at least one field do not require a bachelor’s degree. The share for
super-STEM jobs is 38 percent. This compares with 20 percent using conventional STEM definitions.

STEM workers are demographically distinct from other workers in a number of ways. Compared to
the average U.S. worker, high-level STEM workers are much more likely to be male, better educated,
Asian, and far more likely to have a science degree or PhD or professional degree than the U.S. work-
force (Table 2). STEM workers are also roughly two years older than the average worker, signaling a
higher potential demand for replacement workers than in other fields. only 22 percent of super-STEM
workers are female and 33 percent are women in jobs requiring high-level STEM knowledge in at least
one field. At 18 percent, foreign-born workers are only slightly more likely to work in super-STEM jobs
than their share of the workforce (16 percent) would suggest. Yet, the foreign-born share is particu-
larly large for super-STEM jobs that require a PhD or other professional degree, as other studies have
revealed. Blacks and Hispanics are generally underrepresented in STEM jobs.

High-STEM and super-STEM workers are far more likely to have a bachelor's degree in a STEM field
that U.S. workers more generally. This suggests that formal education in a STEM field often leads to
a STEM job. Still, a large majority of high-level STEM workers have not earned a college degree in a
STEM field. Training and experience are other routes to STEM jobs. The average high-level STEM job or
super-STEM job requires at least one year of on-the-job-training, compared with less than five months
for non-STEM jobs. Likewise, STEM jobs typically require experience at least two years longer .

Finally, wages and employment rates are considerably higher for STEM workers. Those in super-
STEM jobs earn an average of $68,000 a year—-more than double non-STEM workers—and their unem-
ployment rate is four percentage points lower than non-STEM workers. Labor market outcomes are
strongly positive for those in high-STEM jobs as well.
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Table 2. Characteristics of Mid- to High-Level STEM Workers in the United States Relative

to Overall Working Population, 2011

Not High-STEM in

B

High-STEM, Any Field Super-STEM, Across Fields Any Field All U.S. Workers
Age 42.9 43.2 411 41.4
Sex, Race, and Immigrant Status
Female 33% 22% 51% 47%
Foreign-born 17% 18% 16% 16%
Asian (non-Hispanic) 8% 10% 4% 5%
Black (non-Hispanic) 8% 6% 12% 11%
Hispanic (of any race) 10% 9% 16% 14%
White (non-Hispanic) 72% 73% 65% 67%
Training and Highest Degree of Educational Attainment
Average years of on-the-job-training 1 1.3 0.4 0.4
Average years of experience 3.9 3.9 1.5 1.5
Bachelor's degree in STEM field 26% 37% 5% 9%
Labor Market Outcomes
Mean income $59,767 $68,061 $33,454 $38,677
Unemployment rate 6.10% 5.40% 9.30% 8.70%

Source: Brookings analysis of O*NET and 2011 American Community Survey, via IPUMS. Only workers in the labor force and employed within last five years are in-
cluded. Military employees are excluded. Training and experience data are from O*NET and use non-STEM workers as the reference group. The corresponding average
wages using OES data (which is only for employed workers) are $70,212 for STEM occupations, $78,266 for Super-STEM occupations, $38,922 for non-STEM occupa-

tions, and $45,204 for all occupations.

Figure 4. Education-Adjusted Wage Premium for STEM Jobs by Educational Requirements, 2011
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Source: Brookings analysis of OES and O*NET.
Notes: Percentage points reported above are the wage premium for the average occupation in that category, which is calculated by dividing actual wages for the

occupation by the average wages for occupations with the same educational requirements. Average wages—weighted by the number of jobs—are calculated for each
category of STEM by educational requirement. These wages are then divided by average wages for all U.S. jobs by educational requirement. The numbers here are

ratios less 1, where O indicates that wages for that group are equal to the wages of occupations with the same educational requirements.
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Table 3. Major Occupational Categories by Share of Jobs That Are STEM, and Share of U.S. STEM Jobs, 2011

High-STEM, Super-STEM, | Share of U.S. | Share of U.S.
Mean STEM | Percentage of | Percentage of High-STEM Super-STEM | Share of
Score Jobs Jobs Jobs Jobs All Jobs
Architecture and engineering 10.6 100% 95% 9% 19% 2%
Life, physical, and social science 8.6 87% 76% 4% 7% 1%
Healthcare practitioner and technical 3.1 76% 29% 22% 19% 6%
Computer and mathematical science 2.9 100% 30% 13% 9% 3%
Installation, maintenance, and repair 2.6 53% 39% 10% 17% 4%
Management 1.1 27% 13% 6% 7% 5%
Construction and extraction 0.9 40% 13% 8% 5% 4%
Education, training, and library -0.6 9% 7% 3% 5% 7%
Business and financial operations -0.7 42% 8% 10% 4% 5%
Farming, fishing, and forestry -2.6 8% 2% 0% 0% 0%
Production -2.6 23% 4% 7% 3% 7%
Arts, design, entertainment, sports, and media 3.2 16% 2% 1% 0% 1%
Sales and related -4.2 0% 0% 0% 1% 11%
Legal -4.2 0% 0% 0% 0% 1%
Protective service -4.6 12% 2% 1% 1% 2%
Personal care and service -5.0 1% 0% 0% 0% 3%
Transportation and material moving -5.1 6% 2% 2% 2% 7%
Community and social services -5.3 0% 0% 0% 0% 1%
Office and administrative support -5.8 1% 0% 1% 0% 17%
Food preparation and serving related -5.9 0% 0% 0% 0% 9%
Healthcare support -5.9 5% 1% 1% 0% 3%
Building and grounds cleaning and maintenance -6.5 5% 1% 1% 1% 3%

Source: Brookings analysis of O*NET and OES, 2011.

The higher educational attainment rates of STEM workers cannot wholly account for their higher
wages, as STEM jobs pay well at multiple educational and professional levels. Occupations requir-
ing high-level STEM knowledge in any one field pay 12 percent higher wages than jobs with identical
educational requirements. Super-STEM jobs pay 16 percent higher wages. This wage advantage even
applies to STEM jobs that require little formal education or are in blue-collar occupations. Super-STEM
jobs that require less than a bachelor’s degree pay 15 percent higher wages than jobs with similar
educational requirements, an average of more than $50,000 annually (Figure 4). The advantage is
10 percent for high-STEM jobs, with average annual wages above $52,000. Blue-collar STEM workers
earn an average of $47,000 annually, 22 percent higher wages than in jobs with similar educational
requirements. STEM workers with a bachelor’s degree or higher enjoy an even more substantial
premium, with average wages of nearly $96,000 for super-STEM jobs (18 percent advantage) and
$88,000 for high-STEM jobs (14 percent advantage).

A look at the STEM content of each major occupational category reveals the diversity and depth
of the STEM economy. The two most highly STEM-oriented occupations are familiar: architects and
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engineers, and life, physical, and social scientists (Table 3). Most workers in these occupations are
required to have high levels of STEM knowledge across multiple domains. Yet the third and fifth-
highest ranked STEM occupational groups (measured by the average scores of occupations in those
groups) are healthcare practitioner and technical occupations (third) and installation, maintenance,
and repair occupations (fifth). Neither has previously been considered STEM, though using this
definition, one-third of STEM workers fall into these occupations. The three largest craft professional
or blue-collar categories are installation, maintenance, and repair; construction and extraction; and
production. Together, these fields represent one-fourth of all STEM jobs (using either definition).

More high-STEM workers (those high in any one field) are health care practitioners and technicians
than any other broad category. Even in less technical professional fields such as management and
finance, many workers are required to have high levels of STEM knowledge.

A few examples illuminate some of these nontraditional blue-collar STEM occupations. High-STEM
installation, maintenance, and repair jobs include a wide array of skilled occupations: automotive
service technicians and mechanics, first-line supervisors, industrial machinery mechanics, HVAC
mechanics and installers, telecommunications equipment installers and repairers, aircraft mechanics,
computer and office machine repairers, heavy equipment mechanics, and electrical repairers. These
jobs all score very highly on engineering and technology skills, and they are often at least in the mid-
dle, if not the high, end on other STEM fields. In the construction and extraction trades, 12 occupations
qualify as high-STEM, and three as super-STEM: construction and building inspectors, electricians, and
elevator installers and repairers. These and other STEM-based construction jobs tend to score highly
on engineering and technology. Finally, there are 27 different production jobs that qualify as high-
STEM, and nine as super-STEM, examples of which include: water and wastewater treatment plant and
system operators, tool and die makers, chemical plant and system operators, stationary engineers and
boiler operators, computer numerically controlled machine tool programmers, and plant and system
operators. These jobs tend to score highly on science and engineering

Distribution across Industries

Jobs requiring high-level STEM knowledge can be found in every sector of the economy, although
there are large differences in the demand for STEM knowledge across sectors. Utilities, professional
services, construction, mining, and manufacturing are the five most STEM-intensive sectors (Table 4).
Roughly 27 percent of all utility sector workers are required to have a cross-cutting, high level of STEM
knowledge, and 44 percent are required to have high-level STEM knowledge in at least one field. The
construction industry also has a high share of workers with high-level STEM knowledge; 17 percent
have cross-cutting knowledge and 38 have knowledge in at least one field. For buildings and infra-
structure to be safe and durable, the construction industry demands a considerable level of skill in
engineering, physics, and mathematics. At the low end of the STEM scale are sectors such as accom-
modation and food services, arts, entertainment and recreation, and retail, where advanced STEM
knowledge is generally not important.

More super-STEM jobs are in manufacturing than any other sector, and roughly half of all super-
STEM workers are in manufacturing, health care, and construction. Using the broader high-STEM
definition, health care is slightly larger than manufacturing, but here again half of all STEM jobs are
concentrated in health care, manufacturing, and construction. These sectors make up 30 percent of
total U.S. employment.

Analyzing industries in more detail (at the three-digit industry level, as opposed to two-digit sec-
tor level) reveals that a number of energy and manufacturing-related industries score very highly
on STEM knowledge. Seven of the top 20 industries for STEM knowledge—-computer and electronics,
petroleum and coal, transportation equipment, chemical, machinery, fabricated metal, and electrical
equipment-are patent-intensive industries according to the U.S. Patent and Trade Office (USPTO).3?
This underscores how much of the nation's scientific knowledge and innovative capacity lies within
the manufacturing sector. Oil and gas extraction scores highest among detailed industries on STEM
knowledge across all workers.

The detailed industry with the highest percentage of high-STEM workers is repair and maintenance,
with 52 percent. The hospital industry is next with 50 percent, followed by water transportation (47
percent), computer and electronics product manufacturing (46 percent), petroleum and coal products
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Table 4. Major Industries by Share of Jobs That Are STEM, and Share of U.S. STEM Jobs, 2011

Share of U.S.
High-STEM, Super-STEM, Share of U.S. Super-STEM Share of
Percentage of Jobs | Percentage of Jobs | High-STEM Jobs Jobs All Jobs

Utilities 44% 27% 2% 3% 1%
Professional, scientific, and technical services 39 19 13 15 6
Construction 38 17 13 14 7
Mining, quarrying, and oil and gas extraction 25 15 1 1 0
Manufacturing 30 13 16 17 10
Public administration 27 12 7 8 5
Health care and social assistance 29 10 20 17 13
Other services (except public administration) 17 9 5 6 5
Information 22 7 2 2 2
Management of companies and enterprises 30 7 0 0 0
Transportation and warehousing 10 6 2 3 4
Wholesale trade 9 3 1 1 3
Retail trade 6 3 4 S 12
Educational services 7 3 3 3 9
Administrative and support and waste manage- 9 3 2 2 5
ment and remediation services

Agriculture, forestry, fishing and hunting 4 3 0 1 2
Real estate and rental and leasing 10 3 1 1 2
Finance and insurance 28 2 6 1 4
Arts, entertainment, and recreation 4 1 1 0 2
Accommodation and food services 1 0 0 0 8

Source: Brookings analysis of O*NET and 2011 U.S. Census American Community Survey provided by IPUMS.

manufacturing (46 percent), data processing, hosting, and related services (43 percent), and fabri-
cated metal product manufacturing and transportation equipment manufacturing (both 41 percent).
National security has a workforce that is 40 percent high-STEM. Finally, 39 percent of jobs in the

professional, scientific, and technical services industry and the telecommunications industry qualify as
high-STEM.

C. STEM jobs that require at least a bachelor’s degree are highly clustered in certain
metropolitan areas, while sub-bachelor's STEM jobs are prevalent in every large metro-
politan area.

Because they foster specialization and trade, metropolitan areas are disproportionately home to
inventive activity and highly educated workers.® Yet large metropolitan areas are similar to smaller
metropolitan and nonmetropolitan areas in the intensity of STEM knowledge embodied in the work-
force. Sixty-eight percent of STEM and 66 percent of super-STEM jobs are located in the 100 largest
metropolitan areas, slightly more than these metro areas’ share of the U.S. population (65 percent).
Many non-STEM professional and low-skilled service jobs are highly concentrated in large metropolitan
areas, while many smaller metropolitan and nonmetropolitan areas have colleges and universities, or
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Figure 5. Share of all Workers in STEM Occupations in the 100 Largest Metropolitan Areas, 2011
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large employers in a STEM-intensive industry such as mining, power plant operations, or manufacturing.
Computer knowledge is the most concentrated in the largest 100 metropolitan areas, where 77 percent
of workers with high levels of computer knowledge are located, but those areas contain only 64 percent
of jobs demanding high levels of scientific knowledge (often associated with energy industries).

Across broad regions of the country, the West stands out as the most STEM oriented and the
Northeast the least. Among Western states, only Nevada and Hawaii score low on STEM knowl-
edge. This pattern notwithstanding, differences across regions are relatively slight: 9.5 percent of
jobs require super-STEM knowledge in the West compared with 8.5 in the Northeast. Energy and
extraction-dominated states such as Alaska and Wyoming are among the most STEM oriented, as are
Washington and Colorado, where computer and scientific knowledge are prevalent. The District of
Columbia, Maryland, Virginia, Texas, and Massachusetts also score highly, while Nevada, New York,
South Dakota, and Florida rank at the bottom.

Metropolitan areas themselves vary widely in their STEM intensity. For example, while only 5 percent
of jobs in Las Vegas require super-STEM knowledge—-the lowest share among large metro areas—19 per-
cent of jobs in San Jose, CA, do. In fact, San Jose's STEM score is 4 standard deviations above the aver-
age large metropolitan area—a very high concentration. For STEM jobs more broadly defined, the range
spans from 33 percent of total employment in San Jose to just 11 percent in McAllen, TX (Figure 5).

Some of the most STEM-based metropolitan economies are familiar tech hubs like San Jose,
Washington, D.C., Seattle, Boston, and San Diego (Table 5). Houston makes the list because of its
strong energy sector. Baltimore is home to the Johns Hopkins University and other hospital systems
and a strong defense industry cluster in the suburbs. The others—Bakersfield, CA, Palm Bay, FL, and
Madison, WI-may be more surprising. Palm Bay has a large IT industry presence surrounding the
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Figure 6. Spread of High and Low Education STEM Jobs across
100 Largest Metropolitan Areas, 2011
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Kennedy Space Center and Cape Canaveral Air Force Station. It is also home to 11 percent of the
nation’s aerospace engineering and operations technicians. Bakersfield has a large energy sector and,
hence, employs a high percentage of its workers in technical jobs related to industrial construction,
geology, and engineering. Madison is home to one of the country’s leading research universities at the
University of Wisconsin, which, for example, employs many scientists it its College of Agriculture and Life
Sciences. The metro area also employs a large number of actuaries in its significant accounting industry.

Moreover, as Figure 5 indicates, STEM-intensive metro areas include several others outside the typi-
cal high-science, high-tech orbit. Dayton, OH, Detroit, MI, Hartford, CT, Minneapolis-St. Paul, MN, and
St. Louis, MO, all rank within the top 20 on the STEM share of total employment thanks in part to their
strong specializations in high-skilled manufacturing. Colorado Springs and Virginia Beach lean toward
STEM owing to defense-related industries.

The metro areas with the lowest STEM concentrations include those with large hospitality sectors
such as Lakeland, FL, Miami, FL, Cape Coral, FL, and Las Vegas, NV. Despite being traditional manu-
facturing hubs, the most distinctive occupations in Youngstown, OH, and Scranton, PA, today are
in low-skilled health care. Stockton and Modesto, CA, are agricultural economies with relatively few
professional services jobs.

While there is fairly wide variation in the share of STEM jobs across metropolitan areas, much of
that variation reflects the highest skilled STEM jobs in engineering, computers, and science. High-
STEM jobs that require at least a bachelor’s degree range from just 4 percent of all jobs in McAllen,
TX, to 24 percent in San Jose, CA.

By contrast, STEM jobs that do not require a bachelor’s or graduate degree are much more evenly
spread across metropolitan areas. Among the largest 100 metropolitan areas, the share of all STEM
jobs available to workers without a bachelor's degree ranges from 7 percent in Las Vegas to 13 percent
in Baton Rouge. This narrower band suggests that these STEM jobs often scale with population. Every
city and large town needs mechanics and nurses. Meanwhile, scientists, engineers, and computer work-
ers are more export-oriented and clustered. Figure 6 demonstrates the difference in the distribution of
higher- and lower-education STEM jobs across the 100 largest metropolitan areas.
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Table 5. Large Metropolitan Areas with the Highest and Lowest Demand for STEM Knowledge, 2011

STEM
Score, 2011
Standardized

Percentage of Jobs Requiring
High-Level STEM Knowledge in
Any Field, 2011

Percentage of Jobs
Requiring High-Level STEM
Knowledge, 2011

B

10 Large Metro Areas with the Highest STEM Score

San Jose-Sunnyvale-Santa Clara, CA 4.3 33% 19%
Washington-Arlington-Alexandria, DC-VA-MD-WV 2.8 27 13
Palm Bay-Melbourne-Titusville, FL 2.4 27 15
Bakersfield-Delano, CA 2.1 18 9
Seattle-Tacoma-Bellevue, WA 2.1 26 13
Houston-Sugar Land-Baytown, TX 2.1 23 11
Madison, WI 1.7 24 10
Boston-Cambridge-Quincy, MA-NH 1.7 24 11
Baltimore-Towson, MD 1.6 23 11
San Diego-Carlsbad-San Marcos, CA 1.6 23 12
Average for top 10 STEM 2.0 24% 12%
10 Large Metro Areas with the Lowest STEM Score

Lancaster, PA -0.5 16% 6%
Lakeland-Winter Haven, FL -0.5 15 6
Stockton, CA -0.5 14 6
Modesto, CA -0.5 13 5
Miami-Fort Lauderdale-Pompano Beach, FL -0.6 18 8
Youngstown-Warren-Boardman, OH-PA -0.6 16 6
Cape Coral-Fort Myers, FL -0.7 18 7
Scranton--Wilkes-Barre, PA -0.9 16 6
McAllen-Edinburg-Mission, TX -0.9 11 4
Las Vegas-Paradise, NV -2.3 18 5
Average for bottom 10 STEM -0.8 15% 6%
Average of all 100 large metro areas 0.0 16% 8%

Source: Brookings analysis of O*NET and Bureau of Labor Statistics Occupational Employment Statistics. The STEM score is standardized.

More STEM-oriented metropolitan economies perform strongly on a wide variety of
economic indicators, from innovation to employment.
Not only do workers do better economically when they work in STEM fields, but the overall economy
appears to benefit as well. Economic performance is superior on a wide range of indicators in metro-
politan areas with high STEM versus low STEM concentrations. Greater STEM skills at the metro level
are strongly associated with higher patents per worker (an indicator of innovation), lower unemploy-
ment, a lower rate of job losses during the recent recession and early recovery, higher exports as

a share of gross domestic product (GDP) (a measure of international competitiveness), and higher
incomes (Table 7). To be sure, cause and effect can operate both ways if strong metropolitan economic
performance attracts or creates additional STEM workers, a point returned to below.
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Table 6. Wages and Job Opportunities for STEM Workers in Occupations Requiring Less than a Bachelor's Degree

Share of All Jobs Available
to STEM Workers without a
Bachelor's Degree

Wages of High-STEM
Workers in Sub-
Bachelor's Jobs

Wages of Non-STEM
Workers in Sub-
Bachelor's Jobs

Wages Relative to Jobs
with Same Education
Requirements

10 Large Metropolitan Areas Where STEM Workers in Low-Education Jobs Earn Highest Relative Wages

Baton Rouge, LA 12.6% $49,764 $30,171 23%
Birmingham-Hoover, AL 12.5 $48,034 $31,522 5
New Orleans-Metairie-Kenner, LA 12.4 $51,891 $31,970 13
Cape Coral-Fort Myers, FL 12.4 $47,893 $29,534 10
Wichita, KS 12.3 $48,353 $29,752 12
Tulsa, OK 12.3 $44,851 $30,498 10
Knoxville, TN 12.2 $46,318 $29,692 8
Cleveland-Elyria-Mentor, OH 12.1 $52,164 $31,453 12
Palm Bay-Melbourne-Titusville, FL 12.0 $49,223 $29,934 7
Virginia Beach-Norfolk-Newport 11.8 $51,050 $30,846 15
News, VA-NC

10 Large Metropolitan Areas Where STEM Workers in Low-Education Jobs Earn Lowest Relative Wages

San Francisco-Oakland-Fremont, CA 8.7% $73,465 $40,458 13%
El Paso, TX 8.5 $42,897 $25,790 6
Los Angeles-Long Beach-Santa 8.4 $58,009 $35,902 8
Ana, CA

Bridgeport-Stamford-Norwalk, CT 8.3 $62,092 $40,926 5
Washington-Arlington-Alexandria, 8.1 $62,979 $41,946 -1
DC-VA-MD-WV

New York-Northern New Jersey- 8.0 $65,297 $37,614 13
Long Island, NY-NJ-PA

Fresno, CA 7.9 $52,832 $30,846 13
Oxnard-Thousand Oaks-Ventura, CA 7.5 $56,563 $35,497 13
McAllen-Edinburg-Mission, TX 7.0 $47,451 $24,821 4
Las Vegas-Paradise, NV 6.9 $59,238 $32,313 22

Source: Brookings analysis of O*NET and OES. STEM jobs are included if occupation scores highly on any one field. Relative wages are calculated by dividing average
wages for each occupation in each metropolitan area by the average wage for all occupations with the same educational requirement. The weighted average of this

education-adjusted wage is reported.

Within STEM, engineering knowledge has the strongest correlation with exports, and computer and

electronics knowledge has the highest correlation with patenting and tech sector workers (which rein-
forces the importance of STEM workers to the tech sector).¥”

Median household incomes and average wages are also higher in STEM-oriented economies. More

detailed analysis in the appendix establishes this more conclusively and also shows that a high share
of STEM jobs in a metro area is associated with higher wages in the local service sector. The same is
true for manufacturing, implying that wages are higher in both tradable and nontradable industries in
more STEM-based metro areas.®

The positive economic effects of STEM jobs on a metropolitan economy are not confined to the

high-education STEM jobs. Sub-bachelor’'s STEM jobs are also strongly associated with key regional
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Table 7. Economic Performance of Metropolitan Areas with High and Low Levels of Occupation-based STEM Knowledge, 2011

Patents Tech Sector Share Employment Exports as Median
Metropolitan Areas by per Million of Employment, Unemployment Growth Rate, | Percent of GDP, Household
STEM Score Residents, 2011 2011 Rate 2011 2008-2012 2010 Income, 2011
Top quartile on STEM 1.27 6.2% 8.3% -2.8% 10.8 $58,482
Second quartile on STEM 0.72 4.4 9.0 -3.7 8.9 $54,005
Third quartile on STEM 0.48 3.0 9.9 5.4 8.5 $46,575
Bottom quartile on STEM 0.37 2.3 10.3 -5.2 7.4 $44,184

Source: Brookings analysis of data for 357 metropolitan areas using data from Export Nation, Strumsky Patent Database, Moody's Analytics, the American Community

Survey, and the Bureau of Labor Statistics. The employment growth rate measures the growth rate of employment from the first quarter of 2008 to the first quarter

of 2012. Export data are available only for the 100 largest metropolitan areas. All average are weighted based on total metropolitan area employment in 2011.

measures of economic health. On exports, patents, median income, and wages, metro areas with a
higher percentage of sub-bachelor's STEM jobs do significantly better, controlling for the percentage
of STEM jobs that require more advanced education. Job growth and unemployment were the only
factors for which sub-bachelor’s STEM jobs had no additional value. The size of the sub-bachelor’s
STEM effect is generally smaller than the effect of higher education, but it is still sizable.>

Just as the benefits of a STEM economy on economic performance are not solely the result of
highly educated STEM workers, the economic wealth generated by a STEM economy is relatively
broadly shared. There is no significant correlation between a metro area’s STEM score and household
income inequality.*® As economists have found, more educated metro areas have higher inequality,
and STEM scores are correlated with education.* However, controlling for the average years of educa-
tion in @ metro area, a higher STEM score (or larger share of workers in STEM occupations) is strongly
associated with less inequality. And metro areas with larger shares of workers in sub-bachelor's STEM
jobs experience significantly less inequality than other metro areas.*

While suggestive, the link between prosperity and STEM-oriented economies may not necessarily
indicate that STEM workers drive regional prosperity. It could be that more highly prosperous commu-
nities attract STEM-oriented people and businesses, who come to take advantage of those conditions.
If so, then perhaps the causality is reversed: STEM workers spring up after the metro area becomes
prosperous but do little to help achieve it; they do, however, earn higher salaries, which raise mea-
sured income levels and employment rates. If so, one would expect the wages of individual STEM and
non-STEM workers to be the same in high and low-STEM economies.

In fact, the evidence suggests that STEM workers earn higher wages in STEM-based metropolitan
economies, beyond what their individual characteristics would predict. This implies that the asso-
ciation between STEM and higher income levels is not just a compositional effect. Living in a STEM
economy is associated with higher spending power (i.e., wages in light of local housing costs) control-
ling for individual characteristics such as age, education, and sector of employment. The average
worker living in the most STEM oriented metropolitan areas realizes an 11 percent boost in real wages
compared with those living in the least STEM oriented metropolitan areas. The effect is much higher
(19 and 26 percent) for high-STEM and super-STEM workers, and considerably lower (8 percent) and
statistically insignificant for non-STEM workers.** The appendix presents the econometric details, and
Figure 7 depicts the results.

One way to think about this is that STEM knowledge boosts the earnings of highly skilled workers but
not low-skilled workers, whose wages increase only in proportion to living costs.* From a regional per-
spective, aggregate statistics—such as incomes—look better for the average worker in STEM oriented
economies. This effect is not entirely dependent on the mix of individual workers living there, but there
is no evidence that STEM economies directly boost the buying power of less-educated workers unless
they have STEM skills. Yet, real wages and higher living standards for all workers are realized through
the creation of innovative technologies to which STEM workers across the world contribute.
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Figure 7. Predicted Effect of Working in Highest and Lowest STEM Metropolitan Areas
on Wages, Conditional on Individual and Metropolitan Characteristics, 2011.
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Note: The effect is not statistically significant for non-STEM or for workers with less than a bachelor’s degree.

Policy Challenges

The research presented here identifies the previously unheralded role of blue-collar and other STEM
occupations demanding less than a bachelor’s degree. These jobs pay decent wages in absolute terms
and relative to their educational requirements. Like STEM jobs requiring a bachelor’s degree, they also
contribute to the welfare and prosperity of regional economies by boosting innovation and earnings. STEM-
knowledgeable professional workers are far more likely than other professional workers to contribute
to the development of valuable ideas and inventions, and blue-collar STEM workers make the commercial-
ization of those ideas and inventions feasible and profitable at every point in the supply chain.

In short, individual workers and the U.S. economy would benefit from a greater supply of STEM-
knowledgeable workers at all levels of education and training.

Many researchers have studied why there is a shortage of highly educated STEM workers. Reasons
range from inadequate preparation, to too few choosing those fields of study, to low retention rates
for STEM majors. A number of policies are designed to correct this problem.*> Less attention has
been paid to why sub-bachelor’s level STEM jobs are hard to fill.*¢ Further, public policies have focused
almost entirely on four-year degree pathways, ignoring the many high-paying jobs in STEM fields that
do not require as much formal education.

The next section describes and discusses the federal, state, and local government policies that are
most relevant to boosting the supply of STEM education. Non-profit associations and the private sec-
tor also play key roles. The policy goals can be categorized by their target population’s level of educa-
tion. Most also have one of the following goals:

1) Raising enrollment, retention, and attainment for bachelor's degree and graduate degree

students in STEM subjects, especially for low-attainment population

2) Adult training or sub-bachelor’s education in STEM fields

3) Boosting elementary and secondary interest and preparation in STEM subjects.

Various government and nonprofit or corporate sectors implement each of these goals (Table 8).

Federal Government STEM Programs by Type
Numerous laws and government programs affect the supply of and demand for education, including
STEM education. Characterizing all of these is well beyond the scope of this report. For the purposes
of this analysis, the discussion is limited to programs that make boosting the supply of STEM workers
their primary objective or, in practice, spend most of their funds on STEM education.*’

Even with this limited definition, the U.S. federal government is actively investing more than $4.3
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Table 8. Policies to Increase the Supply of STEM Workers

Target Population’s Education

University Education

STEM Career and Technical Education

K-12

Federal Funds scholarships, mentor- Funds training and community college Funds programs designed to engage and
ship, apprenticeships, summer education inspire students in STEM fields; funds
programs to encourage and retain museums
students

State Funds university STEM depart- Funds training and community college Approves or encourages STEM schools;
ments, labs, equipment, and education; coordinates and administers funds training and incentives for STEM
programs; provides scholarships workforce development efforts teachers; creates content standards

Local Provides land; coordinates work- Coordinates and administers workforce Builds and funds STEM schools; provides

force development and education
investments across governments
and sectors

development efforts; provides land

evaluation, training, and incentives for
effective STEM teachers

Non-profit/Corporate

billion in 255 different programs with the primary goal or primary effect of increasing the supply of
STEM workers. This tally combines Brookings research with a detailed assessment from the White

Provides apprenticeships and
internships; funds scholarships or
programs

Designs community college curriculums;
provides education, internships, appren-
ticeships, or on-the-job training; funds
scholarships or programs

House National Science and Technology Council (NSTC).4®

The NSTC analysis excludes Department of Labor training and education-related programs, presum-
ably because they are not exclusively dedicated to STEM training. Yet, three Department of Labor pro-
grams primarily support STEM careers, even if they are not limited to them or even considered STEM
by conventional definitions. This adds another $862 million in spending to the $3.4 billion identified

from the NSTC, bringing the total to $4.3 billion.

Of the $4.3 billion spent on STEM education, most of the funding (45 percent) is directed toward
bachelor’s degree or higher STEM education, while a much smaller share (22 percent) supports train-
ing or sub-bachelor’s education, despite the fact that half of STEM jobs as identified in this analysis do

not require a bachelor's degree (Table 9).

Different federal agencies prioritize STEM education and training at different levels. The NSF's
STEM-education programs embody the conventional definition of STEM workers (developed in part by
NSF): scientific researchers, engineers, and information-technology workers in professional settings.
An analysis of NSF grant recipients through its Division of Undergraduate Education finds that only
three programs provide significant funding to community colleges, and these funds represent just 14
percent of undergraduate education spending and 7 percent of NSF spending on STEM education.*

By contrast, the Department of Labor’'s STEM training programs do not even identify themselves as
STEM. They are accidentally STEM oriented in the sense that two of the programs (H-1B Technical Skills
Training Grants and Jobs and Innovation Accelerator Challenge) are mandated to “design their educa-
tion and training programs to support industries and occupations for which employers are using H-1B
visas to hire foreign workers.” Given that 90 percent of H-1B visas go to STEM workers, most of the
training dollars for these two programs end up supporting STEM training, albeit at a level of education
that is likely lower than H-1B visa recipients.>® The other program, the Trade Adjustment Assistance
Community College and Career Training Grant (TAACCCT) targets “emerging industries” and the
health care sector, which happen to be highly STEM focused. A Brookings analysis of these grants finds

that 96 percent of the TAACCT grant dollars support training in STEM industries.™

The remaining one-third of federal STEM funding boosts K-12 teacher quality, engages children,
educates the general public, evaluates STEM-education efforts (i.e., R&D), and expands institutional
capacity (e.qg., funds labs or computer equipment). For example, the Department of Education targets
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Table 9. Federal Government Funding for STEM Education Programs by Primary Objective

Approx. Amount Share
(in millions) of Total
Bachelor's degree or higher STEM education $1,942 45%
Training or sub-bachelor’s level degree education (upper limit*) $940 22%
Education research and development $519 12%
Pre- and in-service educators $312 7%
Public learning $296 7%
Engagement of children $162 4%
Institutional capacity $137 3%
Total federal funding for STEM training or education $4,308

Data are for fiscal year 2010, except the training and sub-bachelor’s level degree funding, which is for 2012.

Sources: National Science and Technology Council, Department of Labor's Trade Adjustment Assistance Community College and Career Training Grant, and H1B Tech-

nical Skills Training Grants. *These funds are not exclusively dedicated to STEM degrees or careers.

STEM learning through some of its “Investing in Innovation” program grants. In the most recent

round of funding, $26 million of $143 million will go to four projects with the primary objective of
boosting STEM education. One project— LEED Sacramento—will use a curriculum-based intervention
called "Project Lead the Way.” Another grantee is the Clark County School District in Las Vegas. Their
approach will use a “Pathways to STEM" initiative to immerse students in Grades 6-12 to STEM content
and role models. Its interventions include summer camps, weekly sessions with STEM professionals,
and STEM Club. Another grantee in Boston will expose high school students to semester-long appren-
ticeships with volunteer STEM professionals in the region.>?

State and Local STEM Policy

As shown in Table 8, state and local governments affect STEM education through many channels.
They boost university and community college STEM education through funding and scholarships. They
support training by coordinating workforce development efforts, and they shape K-12 STEM educa-
tion by approving and funding of STEM-focused schools; the training, certification, and management
of teachers; and the development and enforcement of content standards. Yet, the funding does not
appear to be well coordinated across these activities, and efforts to boost STEM education through
one channel (e.g., the proliferation of STEM secondary schools) may be undermined by another (e.qg.,
lower funding for community colleges).

In 2010, state and local governments spent $242 billion on higher education.?® Only a fraction of this
was devoted specifically to STEM education, but it is nonetheless a sizable contribution. Yet, budget
pressures often mean that budget needs go unmet. STEM majors cost research universities approxi-
mately two to four times more per student than sociology and English majors.>* Likewise, community
colleges often rank investment in science and computer labs as the most pressing facility-related
spending need.> This may explain why some states have cut higher education funding for programs in
STEM fields during the slow recovery from the Great Recession.>® These cuts are part of a broader and
unfortunate trend in which state and local funding per community college student has waned during
the last decade.””

Still, state and local governments are using creative means to bolster STEM education. New York
City, for example, is providing significant financial support ($100 million) and land for a new applied
sciences campus for Cornell University. Likewise, the governor of Florida has recently proposed charg-
ing students lower tuition fees for pursuing STEM or other high-paying degrees at state universities.>®

State and local governments also approve and support STEM elementary and secondary schools.
These schools frequently partner with universities, community colleges, and businesses and provide
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on-site labs. The vast majority of faculty members have STEM degrees.> Most STEM schools have
been established recently, but some date back more than 100 years, such as Stuyvesant High School in
New York City, which started as a vocational school and is now one of the most prestigious in the city.
Like Stuyvesant, some have rigorous admissions standards while others target less advantaged popu-
lations. One indication of the rising growth of STEM schools is the National Consortium for Specialized
Secondary Schools in Mathematics, Science, and Technology (NCSSSMT), which began in 1988. It now
includes about 100 secondary schools as members. Some states are aggressively promoting such
schools. Texas spends roughly $39 million annually, in partnership with addition charitable dollars, to
fund 51 T-STEM schools for 15,000 students in Grade 6 and up. Virginia has established 17 STEM acad-
emies.®® Metropolitan Nashville Public Schools offers at least nine high school STEM academies and
engages the Chamber of Commerce and other organizations to keep the curricula relevant.

States also set curriculum standards and leverage this power to encourage more science and math
content. For example, 22 states require students to take at least one lab-based science course in order
to earn a diploma.® Most states—38 by a recent count—provide incentives for STEM-degree holders to
teach in public schools.®2 Ohio, for example, allocated $4 million per year to provide signing bonuses
(of up to $20,000 per year) for STEM teachers who work in hard-to-staff schools. The state also offers
loan forgiveness for STEM teachers at a cost of $2.5 million per year.&3

State and city governments play another role in engaging K-12 students. As argued by the National
Research Council and the U.S. Conference of Mayors, cities can support informal STEM learning
through science museums, zoos, botanical gardens, and other such institutions.®

Like the federal government, the evidence suggests that state and local government under-fund
sub-bachelor's STEM education. Community colleges receive just 42 percent less funding per
student from state and local governments compared with public research universities.®> Beyond that,
compiling and comparing detailed financing at the state and local level is complicated. Therefore, this
report makes no attempt to estimate how much state and local governments spend on STEM educa-
tion for bachelor’s level students relative to sub-bachelor’s level students and adults, as it does at the
federal level. Yet their critical role in supporting community colleges and implementing job training
programs means that state and local governments are essential to increasing access to sub-bachelor’s
STEM jobs.

Nonprofit and Corporate Sector

Colleges and universities play a critical role in both providing STEM education and preparing K-12
teachers. STEM infrastructure —labs, new buildings, and the like—is costly but can boost capacity for
STEM education. Scholarships or other financial incentives to support students in STEM fields provide
the means and motivation to boost attainment. Finally, universities are also having an impact on K-12
STEM education. The UTeach program, for example, streamlines teacher certification by embedding
teaching experience and support into traditional STEM degree programs. It has been implemented at
35 universities.®®

Likewise, community colleges make direct and large contributions to the STEM workforce.
Community colleges award more than one-half of all postsecondary STEM degrees.®” Presidents and
boards of these institutions are critical to ensuring that their STEM programs are affordable and
relevant to their students. One way to ensure relevancy is to coordinate closely with local employers.
For example, Chattanooga State Community College offers two STEM-intensive courses in automation
mechatronics and car mechatronics in partnership with Volkswagen, which provides paid internships
for the students.®® The demanding three years of coursework touch on each of the STEM domains,
including calculus, physics, “Industrial Mathematics,” electronics, and electrical engineering, and
include classes on computer programming with technical and mechanical applications.

Businesses and corporations can also make important contributions to STEM development at each
level. For younger students, individual STEM professionals, for example, can visit classrooms, tutor,
or arrange for guided tours or demonstrations at their place of work. Some corporations also host
science contests, such as Siemens and Intel. IBM has partnered with New York City to create P-TECH,
which will integrate computer science training into an inclusive STEM high school with a streamlined
associate's degree track.®® Chicago is setting up similar schools—called Early College STEM Schools—
in partnership with IBM, Motorola, Verizon, Cisco, and Microsoft.”® At the postsecondary level, paid
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internships, apprenticeships, and business-sponsored training are all viable and even profitable
approaches to solving workforce needs, while inspiring and educating students or adults.

Do STEM Programs Work?

Despite the somewhat abstract nature of many STEM interventions, a surprising amount is known
about their efficacy, according to the NSTC study and a survey of the research.” More to the point,
many programs to boost STEM education work even when replicated in different regions or universi-
ties.”? These research findings align with encouraging research on coaching, mentoring, and even
low-cost financial advice in advancing STEM education.”

Yet there is still much work to be done in evaluating the diverse array of interventions that aim to
inspire or motivate students to enter STEM careers. One challenge is that evaluations have focused on
university-level training rather than community college and non-degree programs. Given that almost
no federal money is directed to programs designed specifically to boost STEM associate's degrees, cer-
tificates, and on-the-job training, program efficacy remains a question. Yet a few relevant Department
of Labor programs are showing positive signs.

A review of the H-1B training grant program found that almost all enrollees were in STEM fields and
that the number who dropped out before completing training was very low (1,238) compared with the
number that completed training (7,646). The report emphasizes the need to require better tracking
of student outcomes and questions whether some of the workers are skilled enough to fill in for H-1B
workers. Nonetheless, the program clearly boosts STEM education, and it has the added advantage of
being reasonably well coordinated with local labor market needs.

In the TAACCCT, whose initial grants were only recently awarded, the Department of Labor has
made evaluation an important part of the program. So far, anecdotal evidence from community col-
lege leaders suggests that this funding is leading to valuable educational and training experience.”
The interventions that have proved in the past to boost retention and attainment in advanced STEM
degrees—mentoring, financial aid and guidance, apprenticeships—are likely to have a similar effect for
community college students or adult training participants, but the outcomes data should be carefully
evaluated before committing further funding.

Beyond these two programs, however, Department of Labor programs may fail to sufficiently appreci-
ate the importance of skill acquisition, even in non-university settings. As documented above, the aver-
age STEM job requires at least one year of on-the-job training, but a recent study of Trade Adjustment
Assistance grantees (not the community college program counted as part of this analyses) found that
most trainees were receiving training of less than one year in both STEM and non-STEM careers.”

K-12 STEM interventions may be some of the hardest to evaluate given the often long duration
between outcomes (a successful career in a STEM field) and the intervention itself. Still, results from
STEM focused schools are suggestive.”” Other interventions that target “inspiration” or motivation to
pursue STEM have been reviewed with varying degrees of rigor and clarity, and it is not entirely clear
how effective these efforts have been.”®

Conclusion

he above discussion makes it clear that the excessively professional definition of STEM jobs
has led to missed opportunities to identify and support valuable training and career develop-
ment at the federal level and weakened coordination between workforce development and
education at the state and local levels.

Largely through the NSF, the federal government is funding a large number of programs to boost
higher-level STEM education, particularly for minorities and women. Many appear to be effective, and the
next rounds of funding should clarify what works and what does not. Yet, only a small slice of federal edu-
cational spending supports the other half of STEM careers—those requiring an associate's degree or less.

The overemphasis on four-year and higher degrees as the only route to a STEM career has
neglected cheaper and more widely available pathways through community colleges and even techni-
cal high schools. This neglect is all the more nonsensical given that roughly half of students who earn
four-year STEM degrees start their education at community colleges.” While the federal government
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should strengthen its support of these efforts, the primary responsibility for funding and administra-
tive support will fall to the state and local governments who benefit the most directly from a STEM-
knowledgeable workforce.

It is difficult to argue, given all the attention it has received, that STEM knowledge is underappreci-
ated. Yet, because the focus has been on professional STEM jobs, a number of potentially useful inter-
ventions have been ignored. In this sense, jobs that require less than a bachelor’s degree represent a
hidden and unheralded STEM economy.

APPENDIX
Methodological Appendix

Linking O*NET to Historic Census Data Using IPUMS

The process of linking O*NET data to other databases was complicated by the lack of complete cor-
respondence between occupational systems, despite a universal basis in the Standard Occupational
Classification (SOC) system. Table Al summarizes the steps taken to obtain accurate matches. The
first step—matching O*NET education and training data to O*NET knowledge scores (though even this
did not yield a perfect match)-was the easiest. The mode (or most frequent) education, training, and
experience level was taken to represent the level typically required.

The next step was to make the knowledge scores compatible with other occupational formats. For
some occupational categories, O*NET's SOC coding scheme and knowledge survey contain more
detailed coding (8-digits) than that collected from the BLS SOC. Likewise, there are some minor
differences in how some occupations are coded. The latter mismatches could be overcome by using
a crosswalk between the O*NET and BLS SOC systems. This crosswalk is provided by the National
Crosswalk Service via O*NET and allowed for aggregation to 6-digit SOC codes.° The unmatched
codes were matched manually so that multiple, more detailed 8-digit O*NET scores were matched to
a single 6-digit SOC. For example, O*NET provides knowledge scores for four distinct 8-digit occupa-
tions within the single 6-digit category “Mangers, All Other” (SOC 11-9199): Loss Prevention Managers,
Supply Chain Managers, Compliance Managers, and Requlatory Affairs Managers. The average knowl-
edge scores for the more detailed O*NET codes were applied to the less detailed BLS SOC codes.

Table A1. Summary of Procedures in Calculating Knowledge Scores by Occupation Using the BLS Occupational
Employment Statistics (OES) Survey and Census Data

Purpose of Procedure Description

Include education and training Match O*NET knowledge survey scores to O*NET education and training survey results
data

Process knowledge data Match O*NET knowledge survey scores to Bureau of Labor Statistics (BLS) coding scheme using O*NET crosswalk

Repair match to OES 65 codes did not match because O*Net provided more detailed coding than BLS; O*NET scores were averaged
across the more detailed occupations

Derive knowledge scores Code knowledge domains by stem and calculate mean-adjusted scores
Match to census Match O*NET knowledge survey scores to IPUMS coding of 2011 American Community Survey occupations
Repair match to census data 162 unique IPUMS occupational codes (OCCSOC) did not match O*NET/BLS scheme and needed to be matched

manually; average knowledge scores were calculated across more detailed occupations, using OES jobs as weight.

Determine STEM gradient Derive standardized STEM scores for each knowledge domain; calculate range for raw scores

Analyze 2011 census data; apply | Use the knowledge scores and gradients (high, mid-high, mid-low, low) retrospectively in other census surveys and
STEM scores and gradient to OES surveys
other surveys

Note: IPUMs is Integrated Public Use Microdata Series; BLS is Bureau of Labor Statistics, OES is Occupational Employment Statistics
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Table A2. Determining O*NET Knowledge Gradients in the Brookings STEM Database

Value Above Mean Required
to Get High Score Mean Raw O*NET Score

STEM Fields

STEM >4.5 3.3
Science (physics, chemistry, and biology combined) >2.7 1.9
Computers and electronics >1.7 3.1
Engineering and technology >1.2 2.1
Mathematics >1.3 3.3
Non-STEM Fields

Non-STEM (all non-STEM combined) >19 3.8
Knowledge (all 33 domains) >21.9 3.8
Law >1.4 2.2
English >1.2 3.6
Management >1.5 3.0
Economics and accounting >2.0 1.6

Sources: Brookings analysis of O*NET; the 2011 American Community Survey (ACS) via Integrated Public Use Microdata Series, and the BLS Employment Statistics

Survey (OES), 2011.

Notes: Scores are the sum across each domain (6 for STEM; 27 for all non-STEM) of raw occupational score minus the nonweighted mean of all occupations for that

domain. High scores are 1.5 standard deviations above the mean. The standard deviations are calculated using the de-meaned knowledge scores for the occupations of

all U.S. workers (or 1.8 million observations from the ACS). Mean raw O*NET score is the nonweighted average across all occupations on a 1-7 scale.

The next step was to calculate average scores for each knowledge domain to get a mean non-
weighted knowledge score. These scores are reported in the far right column of Table A2. The mean
score was 3.1 out of 7 for computers and electronics knowledge and 2.1 for engineering and technology
knowledge (that score is slightly more advanced than installing a doorknob but not nearly as sophisti-
cated as designing a more stable grocery cart).

Then, the difference between the actual knowledge score, for a given 6-digit occupation, and the
mean score was calculated and summed across knowledge domains for scores with multiple domains.
For STEM, this meant summing over the six different domains.

To grade the level of these scores (to determine whether they were high or low), the O*NET scores
had to be matched to an existing database of employment by occupations. It was decided to use
individual records from the Census Bureau's American Community Survey (ACS), which are acces-
sible via the Integrated Public Use Microdata Series (IPUMs). The most accurate source of occu-
pational data is the Bureau of Labor Statistics’ Occupational Employment Statistics Survey (OES).
Over a three-year period, it samples 77 percent of U.S. establishments or 73 percent by employment
and obtains survey responses from employers representing 93 million jobs. By contrast, the Census
Bureau's 2010 American Community Survey (ACS) samples just one percent of the entire population
(or roughly 3 million people). Yet, while specific occupational data is likely to be more accurate using
the OES, the survey excludes a few large occupational categories that are likely to have low knowledge
scores (household workers like nannies, the self-employed, military personnel, and many farm work-
ers), and thus, it is less likely to yield an accurate distribution of knowledge scores than the American
Community Survey.

Using the 2011 ACS (the most recent at time of research), the IPUMS OCCSOC codes, which closely
approximate the BLS SOC system, were used to match the six-digit O*NET derived knowledge scores.
A raw match excluded 162 different occupations. Using IPUMS and O*NET definition files, these
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missing occupations were coded manually (not using a formal algorithm but rather the occupational
titles) by the researcher using a similar procedure as described above: multiple O*NET knowledge
scores were assigned to single more aggregated OCCSOC categories. Here, BLS employment num-
bers by occupation were available to provide weights, so a weighted average could be calculated. For
example, the ACS data would provide a code for “cooks,” whereas the BLS and O*NET distinguish
between cooks working in a fast food restaurant, institutional cafeteria, private household, restaurant,
or short order. Rather than simply taking the average score across the more detailed categories, BLS
data could be use to weight the average to make it representative (e.g. there are many more cooks at
restaurants than private households or institutional cafeterias).

Once the data was linked, the standard deviation for each knowledge score was calculated. The
knowledge gradient was determined by distinguishing “High" as 1.5 standard deviations above the
mean; “mid-high” as between 0.5 and 1.5 standard deviations above the mean. The corresponding
non-mean scores are in Table A2. To interpret these unitless numbers, consider STEM. To be high-
STEM (or super-STEM), an occupation must score 4.5. That score could be obtained if an occupation
scores exactly one point (on the 1-7 scale) above the mean in five different domains (e.g., all six except
Computers and Electronics) and above -0.5 standard deviations below the mean on the sixth. This
places a worker in the 93rd percentile of STEM knowledge, based on calculations with the census data.

Once STEM scores were calculated for all occupations in 2011, the next challenge was to link these
occupations to the closest schema available in previous decennial records. For 2011, 2010, and 2000,
the current SOC system could be used (called OCCSOC in IPUMS) to obtain matches for most jobs.
For 1990, however, and each decennial year back to 1950, the best available system was “0CC1990,"
created by IPUMS using the 1990 Census classifications of occupations or the “OCC1950" variable,
also created by IPUMS based on the 1950 Census. So, from 1950 to 2000, occupations were assigned
STEM ratings based on the link between the SOC system in the 2010 Census and either OCC1990 or
OCC1950, with priority given to earlier system. From 1850 to 1940, OCC1950 was the only consistent
occupational system available.

This process started with the 2010 Census, which includes the SOC, OCC1990, and OCC1950 sys-
tems. Those occupations were first STEM coded based on their SOC designation (which could be linked
to O*NET scores), and then average STEM scores were calculated for each unique SOC, 0CC1990
code, and separately for each unique OCC1950 code. These STEM assignments were then applied to
occupations in previous years. For those occupations in a decennial year—say 1980-not captured by
the SOC or 1990 system, the OCC1950 IPUMS coding systems was used. This iterative process insured
that each occupation was classified according to the occupational system closest to the 2010 O*NET
system to maximize accuracy.®

Analytic Appendix

To test if metropolitan aggregated STEM knowledge is correlated with economic performance, a
variety of economic variables were regressed on STEM knowledge, controlling for the educational
attainment of the metropolitan area workforce, the non-STEM knowledge score, population, state
effects, and other relevant controls listed in Table A3. The implication is that the STEM score of a
metropolitan economy is robustly correlated with better economic performance across these various
indicators, which include job growth since the recession, exports as a share of GDP, current unemploy-
ment rate, median household income, average local service sector wages, average manufacturing
sector wages, and tech sector employment shares. In other words, even in industries with few STEM
workers, real wages (median rent is used as a control) appear to be higher in metropolitan areas with a
more STEM oriented labor force.

The tech-sector employment share variable is obtained from Moody’s Analytics. It combines
advanced manufacturing industries like computer and electronics manufacturing and chemical
manufacturing with tech-services like information and R&D. In a recent Brookings report, metropolitan
area employment in this sector was highly correlated with productivity growth.8? The point here is not
that STEM workers cause tech-sector entrepreneurship, though there is evidence to suggest that, but
rather that the tech-sector depends on STEM workers.83

Next, the analysis examines whether these metropolitan area correlations hold for sub-bachelor’s
STEM jobs. To do this, the STEM score was dropped and replaced it by the share of workers with
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Table A3. Regressions of Economic Performance Metrics on Metropolitan STEM Score and Education

Patents Median Ave. Local Ave.
Job Growth per Worker, Household Service Manufacturing Tech Sector
2008q1 to Exports/ | 5-Year Ave. | Unemployment Income, Sector Sector Wages, | Share of Jobs,
2012q1 GDP, 2010 2011 Rate, 2011 2011 Wages, 2011 2011 2011
1 2 3 4 ® 6 7 8
STEM Score, 0.00950*** 0.0318*** 0.384*** -0.318"** 2,688 2,247 5,650*** 0.0117**
2011, standard-
ized
(0.00282) (0.00470) (0.0610) (0.108) (811.0) (404.7) (941.3) (0.00142)
Non-STEM -0.00960*** -0.0421*** -0.266*** 0.278** -826.7** -894.2** -1,641 -0.00465***
Score, 2011,
standardized
(0.00332) (0.00661) (0.0678) (0.120) (845.2) (449.2) (1,045) (0.00158)
Average years 0.00474** 0.00232 0.420*** -0.961*** 756.0** 431.2 1,338 0.0102***
of education,
adults 25 and
older, 2011, stan-
dardized
(0.00223) (0.00437) (0.0518) (0.0919) (3138.2) (407.5) (947.8) (0.00121)
Housing prices 0.0951**
Growth, 2006-
2012q1
(0.0225)
MSA Population, 5.74e-10 0 -9.77e-09 7.70e-08" 6.03e-05 0.000556*** 0.000308 1.42e-09**
2011
(1.16e-09) (8.81e-10) (2.61e-08) (4.64e-08) (0.000141) (0.000183) (0.000427) (6.10e-10)
Predicted Job 1.430***
Growth 2008q1
to 201291, based
on industry com-
position
(0.200)
Median rent, 35.35*** 17.34*** 36.45**
2011
(2.485) (8.234) (7.521)
Constant 0.0260*** 0.108** 0.634*** 8.527** 19,829 23,760 29,702*** 0.0314**
(0.00732) (0.00349) (0.0427) (0.0757) (1,940) (2,525) (5,872) (0.000995)
State Effects YES YES YES YES YES YES YES YES
Observations 357 100 357 357 357 357 357 357
Adjusted 0.477 0.647 0.433 0.668 0.814 0.498 0.378 0.499
R-squared

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Brookings analysis of data for 357 metropolitan areas from: Export Nation, Strumsky Patent Database,
Moody's Analytics, the American Community Survey, the Bureau of Labor Statistics. Job losses since recession measures the growth rate of employment from the first

quarter of 2008 to the first quarter of 2012. Export data is available only for the 100 largest metropolitan areas.
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Table A4. Regressions of Economic Performance Metrics on Metropolitan STEM Score and Education

B

Job Patents Median Ave. Local Ave.
Growth Exports/ per Worker, Household Service Manufacturing | Tech Sector
2008q1 to GDP, 5-Year Ave., | Unemployment Income, Sector Sector Wages, Share of
2012q1 2010 2011 Rate, 2011 2011 Wages, 2011 2011 Jobs, 2011
1 2 3 4 5 6 7 8

Sub-bachelor's 0.000315 | 0.0163*** 0.140"* -0.147* 1,068*** 1,020%** 3,805*** 0.00239**
degree STEM jobs

(0.00232) | (0.00541) (0.0475) (0.0887) (251.6) (325.9) (743.3) (0.00101)
Bachelor's degree or | 0.00770* | 0.0303*** 0.566*** -0.181 2,983*** 2,621** 6,324*** 0.0201***
higher STEM jobs

(0.00333) | (0.00611) (0.0709) (0.132) (375.2) (486.1) (1,109) (0.00151)
Observations 357 100 357 357 357 357 357 357
Adjusted R-squared 0.465 0.615 0.480 0.662 0.815 0.507 0.413 0.614

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. The independent variables shown are standardized to have mean zero and standard deviations of one to

facilitate comparisons. Brookings analysis of data for 357 metropolitan areas. All regressions include controls from previous table. See previous table for notes.

sub-bachelor’'s STEM jobs and the share with bachelor’s degree STEM jobs. Both variables were stan-
dardized to facilitate comparison. If only highly educated STEM workers drive innovation and other
aggregate benefits, then the coefficient on that variable should be large and significant, and the coef-
ficient on sub-bachelor’s STEM jobs should be indistinguishable from zero. That is not the case. Both
variables are significant in six of the eight regression analyses and all of the “innovation” metrics, such
as exports as a share of GDP, patents per worker, and tech employment shares (Table A4). Incomes are
also higher as the share of sub-bachelor's STEM jobs increases. Only job growth since the recession and
unemployment rates are not significantly related to the sub-bachelor’s growth.

Another finding from this exercise is that the size of the sub-bachelor’'s degree STEM effect is a frac-
tion of the bachelor’s degree effect. It is 12 percent of the effect on tech-sector employment, 25 per-
cent of the effect on patenting, 36 percent of the effect on median income, 54 percent of the effect on
exports, and 60 percent of the effect on manufacturing sector wages. In other words, sub-bachelor’s
STEM workers are not as valuable as the more highly educated STEM workers, but they make very
important contributions to these aggregate metropolitan area measures, or, at least, their presence is
highly correlated with these positive outcomes, as these regression analyses cannot prove causality.

To test if individuals are better off -in terms of higher wages—in STEM oriented economies, IPUMS
was used to access the 2011 ACS. To adjust for living costs, median quality adjusted housing costs were
first calculated by fitting a model to predict housing costs. Quality was adjusted using the dummy vari-
ables for the age of the home, the log of the number of room, and dummy variables for single-detached
and single-attached (with multi-family omitted), garage capacity, acreage, and public access to public
transportation. Actual housing costs were divided by the predicted housing costs from this model. The
weighted median was then calculated.

Then in the final model, housing costs were included along with other variables aggregated to the
metropolitan area using the Census data: population, bachelor’s degree attainment rate, the aggre-
gated STEM score, and the aggregated non-STEM knowledge score. Individual controls, such as age,
education, race, and sector of work (2-digit NAICS) were included.

Table A5 shows that metropolitan level STEM knowledge is associated with higher individual
wages (column 1). This results hold for STEM workers and workers with a bachelor’s degree or higher.
However, the effect is insignificant for non-STEM workers and those without a bachelor's degree
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Table AS5. Regression of Wages on Individual and Metropolitan Characteristics, 2011

Ln Wage
1 2 3 4 5 6
MSA median quality adjusted housing costs 0.323*** 0.358*** 0.291*** 0.332*** 0.270*** 0.313***
(0.0306) (0.0385) (0.0336) (0.0383) (0.0430) (0.0315)
MSA population 4.63e-09 7.87e-09* 2.58e-09 4.50e-09 1.67e-09 5.02e-09
(3.95e-09) (4.71e-09) (3.88e-09) (4.63e-09) (4.61e-09) (3.97e-09)
MSA bachelor’s degree attainment rate -10.34 -5.391 -11.81 -26.07** -24.52* -7.052
(9.263) (10.36) (9.249) (11.11) (14.09) (9.071)
MSA STEM score 0.0372** 0.0434** 0.0307 0.0655*** 0.0890*** 0.0289
(0.0178) (0.0198) (0.0212) (0.0178) (0.0197) (0.0197)
MSA Non-STEM score -0.00279 -0.0135* 0.00333 -0.00229 -0.00585 -0.00223
(0.00647) (0.00753) (0.00769) (0.00641) (0.00864) (0.00718)
Individual STEM score 0.0797*** 0.0724*** 0.0881*** 0.0252*** -0.00252 0.0366***
(0.00168) (0.00222) (0.00248) (0.00351) (0.00569) (0.00403)
Individual non-STEM score 0.170** 0.197** 0.151** 0.0570*** 0.0514*** 0.216**
(0.00228) (0.00420) (0.00272) (0.00351) (0.00493) (0.00308)
Age 0.527** 0.726™** 0.406™* 0.348"* 0.348** 0.559**
(0.0317) (0.0502) (0.0470) (0.0571) (0.0915) (0.0376)
Agen2 -0.0163** -0.0225** -0.0125** -0.00910*** -0.00851*** -0.0177*
(0.00115) (0.00182) (0.00169) (0.00202) (0.00322) (0.00137)
Age”3 0.000231*** 0.000318*** 0.000179*** 0.000111** 9.48e-05* 0.000258***
(1.80e-05) (2.866-05) (2.646-05) (3.11e-05) (4.91e-05) (2.17e-05)
Age™4 -1.26e-06*** -1.72e-06"** -9.85e-07*** -5.837e-07*** -4.16e-07 -1.43e-06™*
(1.04e-07) (1.65e-07) (1.50e-07) (1.75e-07) (2.74e-07) (1.26e-07)
Noncitizen -0.172% -0.246™ -0.144* -0.139 -0.136™ -0.181*
(0.00909) (0.0153) 0.0113) (0.0151) (0.0189) (0.00875)
Black -0.164** -0.145* -0.168™** -0.178" -0.168** -0.154*
(0.00618) (0.00787) (0.00704) (0.0114) (0.0185) (0.00615)
Asian -0.0830*** -0.0704*** -0.0928*** -0.0365*** -0.0458*** -0.125***
(0.0136) (0.0114) (0.0215) (0.00844) (0.0106) (0.0193)
Latino -0.0725"* -0.143** -0.0634** -0.137* -0.130"** -0.0550***
(0.00874) (0.0102) (0.00865) (0.00939) (0.0141) (0.0100)
Male 0.282*** 0.285*** 0.275™* 0.248 0.264** 0.285"*
(0.00391) (0.00625) (0.00504) (0.00601) (0.0100) (0.00411)
Doctorate or professional degree 0.971*** 0.382*** 1.114* 1.143*** 0.895***
(0.0139) (0.00906) (0.0196) (0.0349) (0.0165)
Master's degree 0.743* 0.156"* 0.884** 0.863*** 0.675*
(0.0105) (0.00521) (0.0154) (0.0286) (0.0120)
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Table A5. Regression of Wages on Individual and Metropolitan Characteristics, 2011 (continued)

B

Ln Wage
1 2 3 4 5 6
Bachelor's degree 0.5682*** 0.745** 0.725* 0.505***
(0.009083) (0.0151) (0.0293) (0.00922)
Some college 0.298*** 0.312*** 0.408*** 0.353*** 0.278**
(0.00719) (0.00694) (0.0139) (0.0275) (0.00756)
Associate’s degree 0.376™* 0.393"** 0.498** 0.411* 0.325**
(0.00870) (0.00874) (0.0157) (0.0306) (0.00946)
High school diploma 0,202 012112 0.255"** 0.224** 0.195"**
(0.00707) (0.00658) (0.0144) (0.0265) (0.00750)
Constant 3.313** 1.438* 4,796 4.994** 4.929*** 3.101***
(0.321) (0.503) (0.471) (0.592) (0.966) (0.376)
Restrictions Bachelor's Sub-Bachelor’s High-STEM, Super-STEM Non-STEM
degree and degree any field
higher
State Effects YES YES YES YES YES YES
Industry-Sector Fixed Effects YES YES YES YES YES YES
Observations 823,851 314,195 489,919 742,330 79,000 616,901
Adjusted R-squared 0.316 0.261 0.219 0.261 0.298 0.282

Robust standard errors in parentheses, clustered on metropolitan areas. *** p < 0.01, ** p < 0.05, * p < 0.1. In all regressions, sample is restricted to those in the work-

force and not in the military, aged 25 to 64.

(columns 3 and 6). One might interpret this as evidence that real wages are higher in innovative STEM
economies, but only for highly educated or skilled workers. Interestingly, metropolitan educational
attainment had no effect on real wages, nor did aggregated knowledge in all non-STEM domains

combined. A one standard deviation in the STEM score equals 0.5 and the range is 2.9. Thus, predicted

wages are 11 percent in the highest STEM metro area compared with the lowest STEM area.
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tions. Here the evidence of labor market benefits—from

a major experimental evaluation—is extremely encourag-
ing; National Research Council, Successful K-12 STEM
Education: Identifying Effective Approaches in Science,
Technology, Engineering, and Mathematics (Washington:
National Academies Press, 2011); SRI International,
“Evaluation of the Texas High School Project: Third
Comprehensive Annual Report” (2011); M. Suzanne Franco,
Nimisha Patent, and Jill Lindsay “Are STEM High School
Students Entering the STEM Pipeline?” NCSSSMT Journal
1(2012): 14-23; James J. Kemple and Cynthia J. Willner,
"“Career Academies: Long-Term Impacts on Labor Market
Outcomes, Educational Attainment, and Transitions to
Adulthood,” (New York: MRDC, 2008).

For evidence on the effectiveness of mentorships,
apprenticeships, and other inspirational programs
designed to encourage interest in STEM, see the follow-
ing: Jeffrey M. Valla and Wendy M. Williams, "Increasing
Achievement and Higher-Education Representation

of Under-Represented Groups in Science, Technology,
Engineering, and Mathematics Fields: A Review of
Current K-12 Intervention Programs” Journal of Women
and Minorities in Science and Engineering 18(1) (2012):
21-53; Government Accountability Office. "Higher
Education: Federal Science, Technology, Engineering,
and Mathematics Programs and Related Trends.”
Report to the Chairman, Committee on Rules, House of
Representatives. GAO 06-114. (October 2005), available
at gao.gov/new.items/d06114.pdf; Toby Epstein Jayaratne,
Nancy G. Thomas, Marcella Trautmann, “Intervention
Program to Keep Girls in the Science Pipeline: Outcome
Differences by Ethnic Status,” Journal of Research in
Science Teaching 40(4) (2003): 393-414.
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National Research Council and National Academy of
Engineering, Community Colleges in the Evolving STEM
Education Landscape.

See 2010 SOC Crosswalk, available at www.0O*NETcenter.
org/supplemental.html#ncsc (March 2012).

Two important changes to coding were required to accu-
rately capture farmers and software developers. O*NET
does not provide a knowledge score for the occupation
“Farm and Ranch Managers,” which is coded as 11-9013 in
the SOC or 11-9013.02 in O*NET. Instead, O*NET provides
knowledge scores for nursery managers and aquaculture
managers, which are very different occupations than
farmers, but differ only at the 8-digit level, in terms of
O*NET classification. The Census Bureau's OCCSOC uses
11-9013, which combines these three types of managers,
and these are all classified as farm owners and tenants
using the OCC1950 system. Instead of applying an incor-
rect knowledge score, we changed this occupation code
to 45-2093 (Farmworkers, Farm, Ranch, and Aquaculture
Animals), which seemed to more appropriately capture
the knowledge required to be a farmer, even if sacrificing
some of the managerial skills (though farm management
is listed by O*NET as a key knowledge domain for occupa-
tion 45-2093). A different problem required a change to
the software classification. The 2010 Census and IPUMS
do not have a six-digit SOC code for software develop-
ers, despite its existence in the SOC system. Instead,

they use 15113X, which, at the 5-digit level, is the same as
less skilled computer programmers. Instead of applying
knowledge scores for computer programmers (or all work-
ers with 15-113 codes) to software developers, we changed
the Census code from 15-113X to the appropriate code

of 15-1333 to accurately distinguish software developers
from programmers, which are coded as 15-1131 by IPUMS.
For all other cases, if IPUMS used a 5-digit code with an X
or Y, we dropped the X or Y and used the five-digit code
for matching the SOC and O*NET systems.

Rothwell and others, “Patenting Prosperity.”

Vivek Wadhwa, Richard Freeman, and Ben Rissing,
“Education and Tech Entrepreneurship.”
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A Shared Outcomes Framework for
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A Shared Outcomes Framework for Oregon’s
Regional STEM Hubs

Common Outcomes Enable:

* Ongoing learning related to Hub efficiency and effectiveness

e Evaluation of systems-level change related to strategic
Investments

* Sharing of tools and resources both within and across regions



Continuous Improvement Cycle and Systems
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Outcomes Selection Process

Overlap amongst Hubs’ locally
defined outcomes

Legislative requirements
Investment requirements

Evidence-based practices regarding
effective partnerships

Systems Outcomes DO NOT Supplant
LOCAL Outcomes

Student

Educator

Workforce

Community

Hub
Infrastructure

Systems
supports
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Considerations for Present and Future Practice

. Continuous input from the field
. Complexity of systems change requires flexibility
. Outcomes support reflective improvement of

partnerships

. Many potential outcomes — share those that are
most informative at the systems-level
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STEM Hub Shared Outcomes Framework*

Shorter-Term Outcomes (1-2 years)

"
Student Outcomes

Increase participation in inquiry-based activities in early learning
environments

"
l Increase positive STEM identity and motivation I

Increase participation in out-of-school STEM experiences and
programs, especially for students of color and/or in poverty

"
l Increase STEM career awareness I

Increase college and career readiness, including 21st century skills

Increase digital literacy and quantitative reasoning skills

Increase students taking STEM-related elective courses

Increase access to, and participation in, undergraduate research
opportunities and internships

Educator Outcomes

Longer-Term Outcomes (3-5 years)

Increase math and science achievement scores

Increase high school graduation rates

Increase early college credit in STEM subjects

Increase college-going rates, particularly for students of
color and in poverty

Decrease postsecondary enrollments in remedial
mathematics

Increase postsecondary STEM certificates and degrees,
particularly for women and students of color

Increase time allocated for science instruction in elementary school I

Increase interactions between educators and STEM professionals in
classrooms, workplaces, and the community

Increase educator access to high-quality STEM professional
development (CCSS, NGSS, CTE, applied) and resources

Increase educator pedagogical content knowledge in STEM
subjects

Increase educator understanding of how STEM content is
applied in STEM fields

Increase educator confidence in teaching STEM subjects

Increase availability of high-quality instructional materials and
resources that support and promote effective STEM education

* W hether ontcomes are short-term or longer-term may depend on the developmental stage of the collaborative.

Increase educator use of inquiry-/problem-based learning
approaches




Shorter-Term Outcomes (1-2 years) | Longer-Term Outcomes (3-5 years) '

Increase parental and community awareness of the value of STEM
education and career opportunities
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Inctrease parental and community support for STEM education
programs

Increase partnerships between schools and local stakeholders/
businesses

Increase availability and access to community-based out-of-school
STEM programs

Wotkforce Outcomes Increase the number of Oregonians filling STEM-related
jobs in Oregon

Increase alignment of degree and certificates with high-
wage, high-demand jobs

STEM Hub Infrastructure Outcomes

Leadership includes partners from multiple sectors and across the A backbone infrastructure with clearly defined roles and
P-20 continuum responsibilities is maintained
= -

Regional efforts are aligned to reduce service gaps and

Leadership includes partners from culturally and linguistically tans in STEM ed . g
overlaps in education programming

diverse backgrounds

Sustained financial and in-kind support from partners and

Partners implement an aligned plan of action to address a common
external sources

agenda

Structures and processes are in place to support ongoing

STEM Hub plan is f doni i t
UO P att 18 jocusec on fmproving ourcomes learning related to STEM Hub efficiency and effectiveness

Statewide System Level Supports

Build relatlc_mshlps and Invest in STEM Provide F_'r(_)Vld_e :f.upport anq Foster STEM Provide STEM Hub Champion STEM
trust to improve STEM Hub training in implementing . support for data, .
Hub backbone - . - Hub learning Education
feedback loop between | . organization | the equity lens in STEM research, and
. . infrastructure networks ! Investments
policy and practice al support Hub work evaluation
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