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Electronics underpin nearly every advanced critical
technology platform and defense system. As private
and public investments accelerate, workforce and
skill gaps constrain the domestic production of
microchips as well as advanced electronics and
photonics applications.   These gaps slow production
timelines, limit the potential for scale-up, put at risk
our long-term competitiveness in manufacturing
advanced munitions and drones, and limit
opportunities to embed new technologies across the
Defense Industrial Base.
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The challenge is not simply workforce size — it is
skill alignment.

Executive Summary
A Workforce at the Intersection of Defense and Innovation

Workers with electronics-
relevant skills

Almost 1.5 million workers are
currently in jobs that require
electronics skills

AT A GLANCE

AVERAGE ANNUAL SALARY

$85,262
across 15 occupations

44.5%
Are technicians
trained for hands-
on technical roles

52.6%
Hold a bachelor’s
degree or higher

8.4%
Are veterans —
strong military
representation

9.4%
Are employed
directly in
semiconductor and
electronics
manufacturing

OF THE ELECTRONICS WORKFORCE...

THE TECHNICIAN GAP PLACE-BASED WORKFORCE NEEDS

Technician pathways depend on sub-baccalaureate
credentials, apprenticeships, community college
programs, and on-the-job training — routes that
require different scaling mechanisms than four-
year degrees.

For defense electronics, manufacturing is often tied
to locations with classified facilities where security
clearances and specialized training create region-
specific workforce needs. 

This report focuses on 1.5 million Americans in 15
occupations with skills relevant to the electronics
industry — approximately 1% of the U.S. labor force.

For defense, national security, and economic
competitiveness reasons, strengthening the
electronics workforce is central to manufacturing
readiness and the ability to execute domestic
production at scale. 

Includes 475,000+ engineers and
392,000+ technicians working in
manufacturing industries.

Over 168,000 students graduate
from relevant certificate and degree
programs
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In 2025, the U.S. Department of Defense Office of the Secretary of Defense Manufacturing
Technology  (OSD ManTech) Economic and Workforce Development (EWD) program
partnered with the Center for Regional Economic Competitiveness (CREC) to develop
workforce insights that support decision-making to modernize the Defense Industrial Base. 

Electronics workers support production of

Each system requires specialized electronics manufacturing—advanced packaging, photonics, systems
integration—near defense assets, prime contractors, and secure facilities where these technologies are

developed and integrated.

Background
The Foundation of a Defense-Ready Workforce

Through investments in Manufacturing Innovation Institutes (MIIs) such as NextFlex and
AIM Photonics, DoD has made sustained commitments to advancing flexible electronics,
photonics, and related manufacturing technologies. These investments depend on a
workforce capable of supporting prototyping, scale-up, and production across multiple
regions and industries.  III IV

Unmanned Systems

Drones, autonomous 
underwater vehicles 

Precision Munitions

Guided missiles, 
smart bombs

Naval Systems

Submarine Electronics, 
ship radar/sonar

Aircraft

Avionics, 
flight control systems

Communications

Secure data centers, 
satellite systems

Sensing

 Photonics for targeting,
night vision, LiDAR

https://www.manufacturingusa.com/institutes/nextflex
https://www.manufacturingusa.com/institutes/aim-photonics
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The availability of trained workers near defense
contractors, shipyards, and secure facilities
determines how quickly the defense industrial
base can scale production. Naval vessels depend
on electronics workers in Groton, CT, and Newport
News, VA, for submarine sonar, navigation, and
weapons control systems. Aircraft and missile
manufacturers in Southern California, Seattle, and
Huntsville, AL require avionics technicians and
precision assemblers. Unmanned systems
manufacturers in California, Texas, and Ariona
need electronics integration specialists. Photonics
facilities in Rocester, NY, including the AIM
Photonics Test, Assembly, and Packaging facility,
depend on optical engineers and cleanroom
technicians for targeting sensors and secure
communication devices. 

Source: Semiconductor Industry Association, 2023

Figure 1. SIA Estimates Unfilled Jobs in Electronics and Semiconductors by 2030

Industry projections underscore the scale of this challenge. The Semiconductor Industry
Association expects employment to grow by 115,000 jobs by 2030 and as many as 460,000
jobs by the end of the decade, representing roughly 30% growth.  They estimate 58% of
these positions will go unfilled due to shortages in trained workers, with technicians
representing the most immediate bottleneck, accounting for approximately 39% of projected
unfilled jobs.  In regions where new facilities are being built faster than local talent pipelines
can respond, workforce gaps may slow production timelines and capacity utilization

v
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How does geography
inform strategy to
support defense
investment?
Where are
opportunities to
broaden the talent
pool, better engage
adjacent occupations,
and align regional
strengths with
emerging skill
demands?

Talent pool

Adjacencies

Investment

Together, these insights are intended to support policymakers, defense
stakeholders, and regional leaders in strengthening the domestic electronics
workforce and ensuring that new investments translate into long-term capacity.

Purpose

To identify opportunities for high impact
talent development, CREC developed a
Workforce Characteristics Dashboard and
Post-Secondary Completions Dashboard
to answer foundational questions about
talent availability, including size and
characteristics of the potential workforce,
education and training sources, and skills
in demand. This report demonstrates
trends across the current workforce
landscape and identifies implications for
defense-aligned investment and regional
capacity building strategies.

Which regions have
the largest
workforces with skills
relevant to
electronics, the
fastest growth, and
the highest
concentration of
talent?
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Where are the
workers?

Where are the
largest training
programs?

Which regions and
institutions
demonstrate large
completion numbers,
and which prepare
talent for the
manufacturing
sector?

Regional size

Growth rate

Concentration

Completions

Institutions

Mfg. pipelines

Specifically, this report examines:



Ranking Region Number of
Workers

% Growth
(‘20-’23)

Worker
Concentration

1 New York-Newark-Jersey City, NY-NJ 76,023 9.5% 0.63

2 Los Angeles-Long Beach-Anaheim, CA 72,566 9.9%  0.95  

3 Chicago-Naperville-Elgin, IL-IN 55,858 11.8% 0.99

4
Houston-Pasadena-The

  Woodlands, TX
53,938 11.7%  1.32

5 Dallas-Fort Worth-Arlington, TX 44,492 11.6% 0.96

6 Boston-Cambridge-Newton, MA-NH 40,085 12.8% 1.26

7 San Jose-Sunnyvale-Santa Clara, CA 37,913  0.7% 3.25

8 Philadelphia-Camden-Wilmington, PA-NJ-DE-MD 36,468 17.3% 0.98

9 Detroit-Warren-Dearborn, MI 35,271 4.1% 1.42

10 San Francisco-Oakland-Fremont, CA  34,739  0.4% 1.21

5

Top Regions for Workers with Skills Relevant to Electronics
This report focuses on better understanding the characteristics and availability of 1.5 million
Americans in 15 occupations with skills relevant to the electronics industry. This talent pool
reflects almost 1% of the U.S. labor force. 

Table 1. Top Ten Regions in the U.S. for Workers with Skills Relevant to Electronics, 2023

Source: American Community Survey (ACS) 2023 (5-year estimates), OEWS 2024 Note: Worker concentration is a location
quotient (LQ), a measure of how specialized a region is in a given industry or occupation compared to the U.S. as a whole. If a
region’s LQ is greater than 1.0, the region is more specialized in that industry than the U.S. as a whole. 

Highlighted in Table 1, ten major metropolitan areas are home to 31.7% of the workers in
these occupations. Few of these major metros have a high degree of concentration. In other
words, although the number of relevant workers in these metro areas is significant, the
prevalence of workers is not due to a unique competitive advantage of these large urban
regions. Some regions have experienced greater growth in these occupations. For example,
from 2020-2023, Philadelphia (17.3%) grew much faster than San Jose (0.7%) and San
Francisco (0.4%). Philadelphia increased this group of workers by approximately 5,400
workers. See definitions of occupations included in this group and more data at the
occupation level in Appendix A and B.



Industry Share of
Employment Avg. Wage

Semiconductor, magnetic and optical media, and other
electronics component manufacturing

11.40% $102,114 

Architectural, engineering, and related services 7.50% $84,514 

Pharmaceutical and medicine manufacturing 5.30% $113,596 

Motor vehicles and motor vehicle equipment
manufacturing

4.50% $90,739 

Basic chemical manufacturing and other chemical product
and preparation manufacturing

4.50% $112,380 

Aircraft, aircraft engine, and aircraft parts manufacturing 4.30% $104,447 

Computer systems design and related services 3.60% $134,717 

Electric lighting and electrical equipment manufacturing,
and other electronic components

3.40% $63,575 

Medical equipment and manufacturing supplies 3.30% $83,981 

Scientific research and development services 3.00% $107,557 
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While semiconductor and electronic component manufacturing employs the largest share of
occupations with skills relevant to electronics, it operates within highly competitive labor
markets. Employers from competing industries are drawing from the same pool of engineers
and technicians.   Multiple adjacent industries—including engineering services,
pharmaceuticals, and aerospace—draw from the same pool of engineers and technicians,
often offering comparable or higher wages.

vii viii

Wage competition drives talent flow across these industries. Seven of the ten top-employing
industries offer average wages above $100,000, with computer systems design ($134,717)
and pharmaceutical manufacturing ($113,596) outpacing semiconductor manufacturing
($102,114). These gaps pull highly skilled workers, especially engineers, into non-
manufacturing or less defense-aligned sectors.  The effect is strongest in regions where
these industries co-locate, as overlapping demand in tech hubs further constrains the talent
pool.

Table 2. Industries Employing Electronics Talent Across Top Regions, 2023

Source: ACS 2023 (5-year estimates)

As a result, workforce challenges vary by region. Legacy hubs like Texas, New York, and
California benefit from established engineering talent pipelines and existing infrastructure
but face acute competition from adjacent industries. Emerging hubs may have foundational
assets, such as community college systems or defense installations, but lack the scale or
specialization needed for high-volume semiconductor manufacturing. In regions with large
defense footprints, demand is further compounded by competing needs across mission-
critical technology sectors. See more regional level data in Appendix C. 



7

Different Regions Require Different Workforce Strategies

Large workforce regions

TYPE 01

New York · Los Angeles · Chicago 

Deep pools of engineering,
research, and design talent.
Anchor R&D institutions such as
NYU and IBM Watson. Strong in
systems integration, defense,
and aerospace applications.

STRENGTHS

WORKFORCE PROFILE
High-skill, advanced capability.
Skews toward R&D and design
rather than high-volume
fabrication.

Intense talent competition.
Technician pipelines may be less
tightly aligned to electronics
manufacturing roles.

WATCH OUT FOR

Growing Manufacturing
and Innovation Hubs: 

TYPE 02

Houston · Dallas 

Rapid workforce growth driven
by new manufacturing
investment, anchor employers
(Texas Instruments,
GlobalWafers), and DoD-backed
facilities such as Qorvo's
advanced packaging site in
Dallas.

STRENGTHS

WORKFORCE PROFILE
Closer alignment between
manufacturing demand and
workforce development. Strong
applied research base.

Must scale technician pipelines
quickly to keep pace with
investment velocity.

WATCH OUT FOR

Defense-Driven, High-
Growth Regions

TYPE 03

Huntsville · Phoenix · Orlando 

Rapid growth from defense,
aerospace, and space-sector
demand. Strong industry-
university partnerships and
proximity to defense installations
enable fast scaling.

STRENGTHS

WORKFORCE PROFILE
Existing technical workforces
well-suited to defense
applications, even without large-
scale fabrication plants.

Smaller overall talent pool size.
Growth depends heavily on
sustained defense investment
and installation proximity.

WATCH OUT FOR

Regional workforce conditions shape how quickly electronics investments can move
from announcement to operation. 

Strategic Implication

MIIs are working to align regional employers, training providers,
and workforce pipelines. NextFlex coordinated the Precision
Rapid Innovation & Scaling Manufacturing (PRISM) program to
link employers, education/training, and prototyping support in
Texas, funded by DoD.

Real-
World
Example

https://www.nextflex.us/about/prism-program/
https://www.nextflex.us/about/prism-program/
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69.24%

30.76%

68.68%

31.32%

65.89%

34.11%

61.79%

38.21%

60.65%

39.35%

60.24%

39.76%

58.77%

41.23%

57.22%

42.78%

56.37%

43.63%

52.34%

47.66%

Hansford-Corcoran, CA

Yuma, AZ

Clarksville, TN

Fayetteville, NC

Visalia, CA

Ann Arbor, MI

San Francisco, CA

Trenton, NJ

San Jose, CA

Greenville, CA

Rather than indicating strength or weakness,
these profiles reflect complementary roles within
the national system and highlight the need for
region-specific workforce strategies rather than a
one-size-fits-all approach. The balance between
engineers and technicians may affect how
quickly regions can translate investment into
operational capacity. Engineering-heavy regions
tend to excel at innovation and design but may
lack sufficient technicians to support large-scale
manufacturing (or may reflect high-cost
environments that limit mass manufacturing).
Technician-heavy regions reflect, by contrast, are
more production-oriented and capable of
sustaining manufacturing operations, but may
rely on external sources of advanced engineering
talent.

Beyond the largest employment centers, regional differences become even clearer. Some
regions are overwhelmingly engineering-oriented, with engineers accounting for two-thirds
or more of employment, while smaller regions are more heavily weighted toward technicians.
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Technician vs. Engineer Regions

Figure 2. Top Ten Regions, by Engineer and Technician Occupations (2023)

Large innovation hubs such as San Jose and San Francisco employ a high share of engineers,
consistent with their emphasis on R&D, chip design, and early-stage innovation. Other
regions, including Los Angeles and Dallas, show a more balanced mix of engineers and
technicians.

Source: ACS 2023 (5-year estimates) 

73.3% 91.8%

69.2%

69.1%

68.7%

68.4%

83.5%

76.6%

76.0%

73.1%

Regions with More
Engineers

Regions with More
Technicians

Region Region ShareShare
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Photonics: A Strategic Electronics Capability 

Integrated photonics combines optical components on semiconductor chips and are critical
to defense targeting systems, LiDAR for drones, secure communications, and night vision.
Rochester, NY anchors U.S. photonics manufacturing through the AIM Photonics
Manufacturing Institute and its Test, Assembly, and Packaging facility.  The region’s
ecosystem builds on legacy expertise from Kodak, Xerox, and Corning, plus the University of
Rochester’s Institute of Optics. Rochester has approximately 19,000 workers in optics-
related occupations,  but industry reports workforce gaps for specialized roles. AIM
Photonics has prioritized workforce development programs, partnering with Monroe
Community College and Rochester Institute of Technology to build the specialized talent
pipelines needed for integrated photonics manufacturing roles. However, these specialized
skills require extended training and cannot be easily transferred from other regions,
underscoring the place-based concentration of photonics workforce development. 

xii

xiii

Beyond Rochester, photonics capabilities are geographically fragmented. Boston-Cambridge
specializes in quantum photonics applications for sensing and communications. Southern
California produces laser designators and infrared sensors for military aircraft and targeting
systems, leveraging proximity to major defense contractors and military installations. Silicon
Valley leads in optical communications and data center photonics, while primarily
commercial, these capabilities have dual-use applications for military communications and
intelligence data processing. This geographic dispersion creates defense supply chain
vulnerabilities and limits the ability to scale production rapidly in response to defense
requirements.xiv Leaders can only address these challenges through coordinated, region-
specific workforce strategies.



High School or Less Some College, No Degree

Associate's Degree Bachelor's or Higher
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Engineers
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8.6% 7.7% 78.1%

33.9% 28.7% 16.7% 20.6%
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542
823

2015

2020

2023

WORKFORCE ALIGNMENT IN PRACTICE

Led by the Orlando Economic Partnership and funded by JPMorgan
Chase, UpSkill Orlando is a regional skills-based hiring initiative that
connects employers directly with training providers to build career
pathways. Its semiconductor-focused work coordinates industry,
community colleges, and universities — including Valencia College and
UCF — to align hiring practices with the region's growing
microelectronics cluster at NeoCity.

Orlando, FL

UpSkill Orlando PRE-BACC. CERTIFICATE COMPLETIONS 

Source: IPEDS

APPROACH

Skills-based hiring Employer-led Community college aligned

KEY INSTITUTION
Valencia College
Offers certificates in Electronic Board
Assembly and Robotics &
Semiconductor Technician, plus a
stackable associate's degree pathway.

A persistent challenge is the mismatch between graduate skills and job requirements.
Institutions offering production-relevant training — such as Penn State's Microelectronics
and Nanomanufacturing Certificate Program — report that even program completers require
extensive on-site technical training before becoming workforce-ready. Limited hands-on, lab-
based learning at the K-12 and undergraduate level further weakens pipeline entry. National
and regional initiatives such as the National Network for Microelectronics Education and the
Northeast Microelectronics Coalition have developed microelectronics-specific curricula, but
these programs lack the scale and coordination needed to meet industry demand. Linking
technician roles to stackable credentials and higher education pathways remains critical to
long-term upskilling.
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Education, Training, and Workforce Development Infrastructure
Nationally, more than half of electronics-relevant workers hold a bachelor's degree or
higher. Educational pathways vary by role. Engineering roles typically require a four-year
degree, while technician roles rely on applied training and sub-baccalaureate credentials —
industry certificates such as IPC or CompTIA, apprenticeships, on-the-job training, or
associate's degrees from community colleges. These routes require fundamentally different
scaling mechanisms than four-year degree programs, and they remain underdeveloped
relative to demand.

Figure 2. Educational Attainment by Occupational Group, 2023

Source: ACS 2023 (5-year estimates)



Region Completions
New York-Newark-Jersey City, NY-NJ 8,602

Los Angeles-Long Beach-Anaheim, CA 6,523

Boston-Cambridge-Newton, MA-NH 4,018

Houston-Pasadena-The Woodlands, TX 3,573

Chicago-Naperville-Elgin, IL-IN 3,267

Atlanta-Sandy Springs-Roswell, GA 3,201

Dallas-Fort Worth-Arlington, TX 2,868

San Diego-Chula Vista-Carlsbad, CA 2,475

Detroit-Warren-Dearborn, MI 2,428

Lafayette-West Lafayette, IN 2,391

Over 2,400 institutions in the United States have electronics-related programs, with Purdue
University alone producing nearly 2,400 completions, representing about 1.4% of all
graduates. 
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Where Talent is Trained
Regions that produce the most electronics graduates largely overlap with the largest
employment hubs, underscoring the strong link between higher education capacity and
industry presence. However, several regions – such as Atlanta, San Diego, and Lafayette–
West Lafayette – rank among the top producers of graduates without being among the
largest employment centers. This suggests that some regions function as net exporters of
talent, producing graduates who relocate to other hubs to enter the workforce.

Table 3. Top Ten Regions for Completions in Electronics-Related Programs, 2023

Source: Integrated Postsecondary Education Data System (IPEDS), 2023

Key Insight

As government and businesses invest in
growing electronics hubs, it is critical that MIIs
and their partners facilitate workforce
development in these regions. 



Institution Number of Completions
Purdue University-Main Campus 2,391

Texas A&M University-College Station 2,039

Georgia Institute of Technology-Main Campus 1,765

University of Michigan-Ann Arbor 1,726

Ohio State University-Main Campus 1,710

North Carolina State University 1,663

University of Illinois Urbana-Champaign 1,598

New York University 1,510

University of Florida 1,478

University of California-San Diego 1,402
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Those graduating in fields relevant to electronics come
from a range of degree programs, with Electrical and
Electronics Engineering producing the largest share of
graduates at 16.1%. Science programs like Chemistry
also have a high number of completions (11%)
alongside other engineering programs. Many of the top
education programs, especially from these top
institutions, are highly technical and would translate
directly into engineering roles; there are fewer program
completions related to technician-level roles, despite
this being a recognized gap.

Table 4. Higher Education Institutions by Number of Electronics-Related Completions, 2023

Source: Registered Apprenticeship Partners Information Database System (RAPIDS) 2023

Beyond degree and certificate programs,
apprenticeships and other earn-and-learn models
represent an increasingly important strategy for scaling
the technician workforce. As domestic manufacturing
expands, employers face immediate demand for
workers who can operate and maintain complex
equipment: roles that often require hands-on
experience more than formal degrees. Related
apprenticeships are more concentrated outside the
largest workforce hubs, including regions with legacy
manufacturing bases, defense installations, and limited
higher education capacity. Still, apprenticeship counts
are quite modest relative to the national scale of
degree programs and certifications each year.



Region Number of Completions in 2023
Portland-Vancouver-Hillsboro, OR-WA 90

Charlotte-Concord-Gastonia, NC-SC 78

Grafton County, NH 41

Kingsport-Bristol, TN-VA 29

New York-Newark-Jersey City, NY-NJ 29

Albany-Lebanon, OR 25

Richmond, VA 21

Fayetteville, NC 15

Grants Pass, OR 15

Grand Rapids-Kentwood, MI 13
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Table 5. Top Regions for Apprenticeship Completions, 2023

Source: Registered Apprenticeship Partners Information Database System (RAPIDS) 2023

Post-Graduation Pathways
Analysis of data linking field of study to occupation
highlights a clear distinction between engineering
and technician pathways in electronics.
Engineering roles follow a relatively direct pipeline:
most engineers hold bachelor’s degrees in
engineering disciplines, physical sciences, or
related technical fields. This alignment suggests
that four-year degree pathways into engineering
roles are well defined and visible in national data.
By contrast, technician pathways are far less clear
as the data does not capture field-of-study
information for technician workers without a
bachelor’s degree. This data gap makes it difficult
to trace how technicians enter the field, even
though they represent a substantial share of the
workforce. These patterns suggest that technician
pathways are both less standardized and less
visible. To address this challenge, leaders should
reinforce the need for more intentional, applied
training models and better data on non-degree
credential pathways.



AVG. ENTRY SALARY
$36,810              

AVG. ENTRY SALARY
$41,460        

WAGE GAIN
+ $4,650      

Table 6. Workforce Pathways into Electronics: Wage and Skill Comparison, 2024

Current Occupation

Milling & Planing Machine Setters,
Operators & Tenders

Pathway

Electronics Occupation
CNC Tool Operators & Programmers

SHARED SKILLS – ALREADY HAS

CAD Software
CAM Software

Industrial Control
Software

SKILLS TO DEVELOP – NEEDS

Programming
Systems Evaluation &
Analysis

Operations Analysis
Microsoft Office Suite

ERP Software

Source: OEWS 2024, ONET 2024
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Targeting Workers in Related Occupations as a Source of Talent 
In regions where dedicated electronics training pipelines cannot expand quickly enough, the
workers in related occupations offer a potential talent source, but only with targeted
investment in reskilling. Electronics roles typically require additional process-specific
knowledge, cleanroom familiarity, and hands-on experience with specialized equipment that
workers from adjacent fields do not have. Without structured programs, these transitions
remain out of reach even when wages are competitive.  

For example, technicians working in Milling and Planing share foundational skills with CNC
Tool Operator and Programmers in electronics manufacturing, including familiarity with CAD
and CAM software. However, electronics-oriented CNC positions require additional
capabilities, including advanced programming, systems and operations analysis, and
proficiency with enterprise software such as ERP platforms. Bridging this gap requires
targeted training aligned with employer needs, not just individual initiative. 

Wages play a critical role in enabling these transitions. Average annual wages for electronics-
relevant occupations are approximately $85,000, with engineering roles earning nearly twice
as much as technician roles on average ($105,580 compared to $59,876). These wage
differentials can help attract workers from adjacent fields; for instance, milling and planing
technicians moving into CNC roles may realize gains of roughly $4,650. This may be enough
to attract interest but not to justify self-funded training. Higher wages improve employers’
ability to recruit from neighboring industries and regions, particularly for specialized roles
with limited talent pools.
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Veterans as a Strategic Workforce Asset

Veterans are a particularly strong potential talent pool for electronics, especially for defense
applications. Veterans are more represented in electronics-relevant occupations than in the
overall workforce: 8.4% compared to 5%. More veterans are in technician occupations than
in engineering roles – 11.0% compared to 6.3%. In regions with a strong military presence,
veterans account for a meaningful share of the technical workforce. 

However, without targeted transition and reskilling programs, their skills may not fully
translate into electronics roles. Programs that clearly tie military experience and electronics
skills can increase veterans’ entry into the electronics field. For example, Pennsylvania State
University’s Microelectronics and Nanomanufacturing Certificate Program is specifically
targeted to veterans and includes substantial hands-on site training in a cleanroom
environment. This tuition-free program features live-streamed lectures delivered to eight
regional community college partners across eight states, increasing accessibility into the
program and teaching veterans how to transfer their skills into electronics careers.

https://www.cneu.psu.edu/military-ed/
https://www.cneu.psu.edu/military-ed/


16

Conclusion
Strong talent pipelines are the foundation of electronics investment
Electronics has emerged as a strategic priority for U.S. economic competitiveness and
defense capability, supported by federal and private investment. The success of these
investments will be determined by whether regions can supply a large cohort of workers with
the skills required to support fabrication, packaging, and testing.

ELECTRONICS WORKFORCE AVAILABILITY IS A READINESS ISSUE

For the Department of Defense, workforce gaps directly constrain defense industrial
capacity. Shipyards in Connecticut and Virginia need electronics integration specialists to
deliver submarines. Missile manufacturers in Alabama and California need trained assemblers
to scale precision munitions production. Photonics facilities in Rochester need cleanroom
technicians to support targeting systems. Data centers supporting military operations need
cleared network specialists to operate and expand.

Electronics is foundational to sensing, communications, computing, and weapons systems.
The most successful regions align community college programs, industry partnerships, and
defense contractor requirements into coordinated talent pipelines before facilities come
online. Coordinated strategies between policymakers, defense stakeholders, and regional
leaders will be critical to ensure that workforce availability matches the pace of technological
and industrial expansion — securing both economic competitiveness and national security.

PLACE-BASED CONSTRAINTS SKILL ALIGNMENT & TRAINING CAPACITY

Certain types of electronics production are
geographically constrained. Defense manufacturing
requires proximity to secure facilities and military
installations. High-volume semiconductor
fabrication concentrates near infrastructure and
utility capacity. Advanced packaging clusters near
design centers and customers. These facility-
specific requirements, combined with specialized
training needs, limit workforce mobility and
increase the importance of developing talent locally.

Four-year degree programs continue to supply
engineers effectively while technician pipelines
depend on applied training, certificates, and
apprenticeships. Regions that lack applied training
infrastructure or employer-aligned pathways face
heightened risk of delayed facility ramp-up,
underutilized manufacturing capabilities, and
extended timelines from investment to
production. The most successful regions align
community college programs, industry
partnerships, and defense contractor
requirements into coordinated talent pipelines
before facilities come online.

THE PATH FORWARD
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Appendix
A. Definition and Classification of Electronics Workers in this Report

This report defines sources of electronics talent by occupation to demonstrate the breadth of
talent across industries. The skills to integrate, produce, and package advanced electronics
are spread across multiple sectors including defense, aerospace, automotive, and advanced
manufacturing, making an occupation-based view more relevant for workforce planning and
regional strategy.

Technicians in electronics usually have an associate degree or vocational training and are
responsible for implementing, operating, and maintaining systems. Their tasks are more
hands-on – such as soldering, testing, calibrating, or running CNC machines – and focus on
supporting engineering designs through execution and troubleshooting.

Engineers in electronics typically hold at least a bachelor’s degree and focus on designing,
testing, and optimizing complex systems, such as semiconductors or electrical circuits. Their
work is analytical and strategic, involving modeling, compliance, and interdisciplinary
collaboration.

Table 1. Definition and Classification of Relevant Electronics Workers 
SOC Occupation

Technicians
17-3023 Electrical and Electronic Engineering Technologists and Technicians
17-3024 Electro-Mechanical and Mechatronics Technologists and Technicians
17-3029 Engineering Technologists and Technicians, Except Drafters, All Other
19-4031 Chemical Technicians
49-2091 Avionics Technicians

51-2028
Electrical, Electronic, and Electromechanical Assemblers, Except Coil Winders, Tapers, and
Finishers

51-9161 Computer Numerically Controlled Tool Operators
51-9162 Computer Numerically Controlled Tool Programmers

Engineers
17-2041 Chemical Engineers
17-2061 Computer Hardware Engineers
17-2071 Electrical Engineers
17-2072 Electronics Engineers, Except Computer
17-2112 Industrial Engineers
17-2131 Materials Engineers
17-3019 Drafters, All Other
19-2031 Chemists
19-2032 Materials Scientists
27-1021 Commercial and Industrial Designers
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Technician Occupations: 

Engineering Occupations:

Chemical engineers design and improve chemical manufacturing processes, develop
equipment layouts and control systems, and evaluate plant operations for efficiency,
safety, and regulatory compliance. They also analyze data, conduct lab tests, and
prepare cost and progress reports.
Chemists and materials scientists study the composition and behavior of chemical
substances and conduct experiments and modeling to understand material properties
using techniques like spectroscopy and chromatography. They develop and test
products and materials, test strength and durability, and produce technical reports and
specifications.
Commercial and industrial designers design and develop manufactured products. They
combine artistic talent with research on product use and materials to create the most
functional and appealing product design. 
Computer hardware engineers design and test computer systems and components such
as CPUs and circuit boards. They analyze system requirements, build prototypes,
support integration with software, and collaborate with cross-functional teams during
product development.
Electrical and electronics engineers design, test, and improve electrical systems and
components for industrial, commercial, or domestic use. They also manage installation
projects, perform cost estimates, ensure compliance with safety codes, and oversee
engineering teams. They assess technical feasibility, lead testing procedures, and use
CAD tools to meet performance and safety standards.

Avionics technicians install, troubleshoot, and repair electronic systems in aircrafts,
often working with tools like soldering irons, circuit testers, and voltmeters. They
interpret flight test data, follow blueprints and wiring diagrams, and keep detailed
maintenance records.
Chemical technicians support chemists by conducting lab tests, preparing chemical
solutions, maintaining instruments, and monitoring product quality. They also handle lab
documentation, safety audits, and training on lab equipment.
Computer numerically controlled (CNC) tool operators and programmers set up and run
computer-controlled machines to produce precision parts. Their tasks include
monitoring machine performance, adjusting settings, replacing tools, and verifying part
specifications using measuring instruments.
Electrical and electronic engineering technologists and technicians assist in building,
testing, and repairing electronic systems. They read schematics, integrate components,
troubleshoot issues, and produce CAD-based diagrams while supporting engineers with
documentation and quality control.
Electrical, electronics, and electromechatronics assemblers fabricate, test, and maintain
systems combining mechanical and electronic components. They use CAD software,
soldering tools, and diagnostic equipment to ensure proper function and specification
alignment.
Other engineering technologists and technicians (except drafters) support engineers by
setting up equipment, running tests, collecting data, and troubleshooting systems in
electronics, materials, and manufacturing. 
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B. Additional Occupation Data

Engineer-Related
  Occupations Avg. Wage 

Computer Hardware Engineers $132,953 

Chemical Engineers $122,258 

Electrical and Electronics Engineers $121,923 

Materials Engineers $99,107 

Industrial Engineers, including Health and Safety $98,948 

Chemists and Materials Scientists $95,386 

Commercial And Industrial Designers $73,344 

Other Drafters $60,651 

Total Average Annual Salary for Engineers: $105,585 

Technician-Related
  Occupations Avg. Wage

Electrical and Electronic Engineering
Technologists and Technicians

$67,791 

Other Engineering Technologists And
Technicians, Except Drafters

$65,050 

Avionics Technicians $63,738 
Chemical Technicians $59,424 
Computer Numerically Controlled Tool
Operators And Programmers

$53,991 

Electrical, Electronics, and Electromechanical
Assemblers

$37,453 

Total Average Annual Salary for Technicians: $59,876 

Table 2. Occupations Relevant to Electronics, Average Wages (2023) 

Source: ACS 2023 (5-year estimates); U.S. Bureau of Labor Statistics (2023)

Engineer
  Occupations Top Field of Study Share

Computer Hardware Engineers Engineering 32.50%
Chemical Engineers Engineering 68.50%
Electrical and Electronics Engineers Engineering 62.70%
Materials Engineers Engineering 48.00%
Industrial Engineers, including Health and Safety Engineering 43.40%
Chemists and Materials Scientists Physical Sciences 45.30%
Commercial And Industrial Designers Fine Arts 37.50%
Other Drafters N/A; Majority with associate’s degrees 33.10%
Technician Occupations Top Field of Study Share
Electrical and Electronic Engineering Technologists and Technicians N/A; Majority some college, no degree 31.10%
Other Engineering Technologists And Technicians, Except Drafters N/A; Majority some college, no degree 31.00%
Avionics Technicians N/A; Majority some college, no degree 37.80%
Chemical Technicians N/A; Majority some college, no degree 23.00%
Computer Numerically Controlled Tool Operators And ProgrammersN/A; Majority high school 41.70%
Electrical, Electronics, and Electromechanical Assemblers N/A; Majority high school 45.80%

Table 3. Top Field of Study by Occupation

Source: ACS 2023 (5-year estimates)
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Most
  Related Non-

Electronics Occupation

Avg. Entry
Level Salary

Electronics
Occupation

Avg. Entry Level
Salary Potential Wage Gain

Model Makers, Metal
and Plastic

$38,430 
Commercial and
Industrial Designers

$49,390 $10,960 

Mechanical Engineers $68,740 Chemical Engineers $78,520 $9,780 

Software Developers $79,850 
Computer Hardware
Engineers

$85,430 $5,580 

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

$36,810 

Computer Numerically
Controlled Tool
Operators and
Programmers

$41,460 $4,650 

Electro-Mechanical and
Mechatronics
Technologists and
Technicians

$47,770 

Electrical and
Electronic Engineering
Technologists and
Technicians

$48,250 $480 

Table 4. Workforce Pathways into Electronics: Most-Related Occupations with Wage
Increases, 2024

Source: OEWS 2024, ONET 2024

C. Additional Regional Data
Some regions may show high numbers of electronics workers simply because they have large
workforce overall, not because electronics is a central part of the local economy. This
difference can be seen by comparing how concentrated workers are compared to the
national average. For example, San Jose stands out among the largest regions by
employment, and electronics workers are more than three times as concentrated in the
region compared to the national average. By contrast, Sheyboygan and Muskegon-Norton
Shores have high concentrations, but have smaller workforces. Regions with high
concentrations may have deeper employer networks, training programs, and informal labor
markets tailored to electronics. Regions with large but less concentrated workforces may
offer scale and access to talent but face stronger competition for workers and weaker
industry-specific pipelines.

High location quotients can be driven by small employment bases. In smaller regions, the
presence of a limited number of workers in a specialized occupation can produce a high LQ,
even when the absolute size of the workforce is small. For this reason, LQs are most
informative when considered together with employment counts and growth trends.
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Table 6. Top Regions with Electronics Talent in Manufacturing, 2023

Region Number of Workers Share of Technicians

Los Angeles-Long Beach-Anaheim, CA 44,310 49.90%
Chicago-Naperville-Elgin, IL-IN 34,991 46.90%
New York-Newark-Jersey City, NY-NJ 34,005 38.40%
Houston-Pasadena-The Woodlands, TX 31,198 34.50%
Detroit-Warren-Dearborn, MI 27,355 42.20%
San Jose-Sunnyvale-Santa Clara, CA 26,657 36.30%
Boston-Cambridge-Newton, MA-NH 25,454 33.80%
Dallas-Fort Worth-Arlington, TX 23,686 44.40%
Minneapolis-St. Paul-Bloomington, MN-WI 23,152 38.90%
Philadelphia-Camden-Wilmington, PA-NJ-DE-MD 21,348 38.10%

Source: ACS 2023 (5-year estimates)

Region Number of Workers Location Quotient (LQ)

San Jose-Sunnyvale-Santa Clara, CA 37,913 3.25
Sheboygan, WI 2,077 3.09
Huntsville, AL 7,366 2.63
Muskegon-Norton Shores, MI 1,600 2.3
Lexington Park, MD 1,198 2.18
Palm Bay-Melbourne-Titusville, FL 6,880 2.1
Decatur, AL 1,471 2.02
Norwich-New London-Willimantic, CT 3,272 2
Michigan City-La Porte, IN 872 1.94
Hanford-Corcoran, CA 1,082 1.9

Table 5. Regions with Highest Specialization, 2023

Source: ACS 2023 (5-year estimates)
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Table 8. Top Industries, by Top Regions, 2023
Region Top Industry Share of Employment

New York-Newark-Jersey City, NY-NJ
Pharmaceutical and medicine
manufacturing

9.50%

Los Angeles-Long Beach-Anaheim, CA
Semiconductor, magnetic and optical media,
and other electronics component
manufacturing

12.70%

Chicago-Naperville-Elgin, IL-IN
Semiconductor, magnetic and optical media,
and other electronics component
manufacturing

7.10%

Houston-Pasadena-The Woodlands, TX
Basic chemical manufacturing and other
chemical product and preparation
manufacturing

17.30%

Boston-Cambridge-Newton, MA-NH
Semiconductor, magnetic and optical media,
and other electronics component
manufacturing

14.60%

Dallas-Fort Worth-Arlington, TX
Semiconductor, magnetic and optical media,
and other electronics component
manufacturing

11.80%

Philadelphia-Camden-Wilmington, PA-
NJ-DE-MD

Pharmaceutical and medicine
manufacturing

13.20%

Washington-Arlington-Alexandria, DC-
VA-MD-WV

Architectural, engineering, and related
services

12.70%

Atlanta-Sandy Springs-Roswell, GA
Architectural, engineering, and related
services

8.10%

San Francisco-Oakland-Fremont, CA
Semiconductor, magnetic and optical media,
and other electronics component
manufacturing

14.90%

Source: ACS 2023 (5-year estimates)

Table 7. Top Defense-Driven, High-Growth Regions, 2023

Region Number of Workers % Growth (2020-2023)

Huntsville, AL 7,366 52.10%
Albuquerque, NM 6,783 34.00%
Tucson, AZ 7,804 32.50%
Jacksonville, FL 6,667 32.40%
Bakersfield-Delano, CA 4,096 31.50%
San Antonio-New Braunfels, TX 9,275 30.30%
Birmingham, AL 5,526 30.20%
Orlando-Kissimmee-Sanford, FL 10,913 28.60%
Omaha, NE-IA 5,691 27.30%
Palm Bay-Melbourne-Titusville, FL 6,880 22.60%

Source: ACS 2023 (5-year estimates) Regions with Over 4,000 Jobs and Over 20% 3-Year Growth (2020-2023)
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D. Methodology
This report utilizes multiple federal datasets, labor market analytics, and literature to provide
an assessment of the U.S. electronics workforce. The analysis was conducted by the Center
for Regional Economic Competitiveness (CREC) in partnership with the U.S. Department of
Defense Office of the Secretary of Defense Manufacturing Technology (OSD ManTech).

Scope and Definitions

Data Sources

Relevant electronics occupations were defined using the Standard Occupational
Classification (SOC) system. The SOC codes included in this study are organized into two
broad categories: engineers and scientists (e.g., chemical engineers, computer hardware
engineers, materials scientists) and technicians and production specialists (e.g., chemical
technicians, avionics technicians, CNC operators). These selections were informed by prior
DoD and industry reports to ensure alignment with electronics-related functions across
research, design, manufacturing, and packaging. Reports from MassTech were referenced to
identify electronics occupations as well. 

Employment and Demographics: U.S. Bureau of Labor Statistics (BLS) Occupational
Employment and Wage Statistics (OEWS) and American Community Survey (ACS) Public
Use Microdata provided information on employment totals, wages, and demographic
composition (age, sex, race/ethnicity, veteran status, and nativity).
Regional Workforce Trends: Data were aggregated to the metropolitan statistical area
(MSA) level to identify geographic concentrations, growth patterns, and location
quotients.
Education and Training: National Center for Education Statistics (NCES) Integrated
Postsecondary Education Data System (IPEDS) and U.S. Census Bureau Post-Secondary
Employment Outcomes (PSEO) were used to assess graduate output and sectoral
placements. Degree fields were mapped to relevant electronics occupations using CIP-to-
SOC crosswalks. Registered Apprenticeship Partners Information Data System (RAPIDS)
was used for apprenticeship data. 
Skills Analysis: ONET occupational descriptions were used to examine in-demand tasks,
skills, and software tools. ONET provides nationally standardized skill requirements.
Adjacent Occupations: ONET defines the relatedness of different occupations based in
being a direct relation (primary) or a semi-relevant occupation (supplemental). This data
was used to find relevant occupations to the defined list of electronics occupations. 
Policy and Investment Context: Federal program documentation, DoD Strategic Plans and
program releases, and MII reports supplemented the workforce analysis with insights on
funding priorities and regional investment flows.
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Analytical Approach

Limitations

Occupational codes (SOC) and educational codes (CIP) were defined for electronics to
measure number of workers and completions. Employment change was measured using both
absolute numbers and percentage change between 2020 and 2023, supplemented with
location quotients to indicate regional specialization. Demographic characteristics were
provided nationally and for each MSA. Education attainment data was examined by both
number of completions and labor market outcomes one-year post-graduation.

The analysis is constrained by differences in occupational definitions across data sources and
the lag in publicly available statistics (e.g., ACS five-year estimates). The report focuses on
occupations most directly tied to electronics; related roles in supply chain logistics, facilities
management, or adjacent fields may not be fully captured.

For the purposes of this report, 15 occupations with skills relevant and important to the
electronics industry were selected, regardless of their current industry of employment. This
definition is not all-inclusive, but is intended to capture core occupations that support
electronics production, operations, and scale-up.
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	Executive Summary
	A Workforce at the Intersection of Defense and Innovation
	Electronics underpin nearly every advanced critical technology platform and defense system. As private and public investments accelerate, workforce and skill gaps constrain the domestic production of microchips as well as advanced electronics and photonics applications.i ii These gaps slow production timelines, limit the potential for scale-up, put at risk our long-term competitiveness in manufacturing advanced munitions and drones, and limit opportunities to embed new technologies across the Defense Industrial Base.
	This report focuses on 1.5 million Americans in 15 occupations with skills relevant to the electronics industry — approximately 1% of the U.S. labor force.
	For defense, national security, and economic competitiveness reasons, strengthening the electronics workforce is central to manufacturing readiness and the ability to execute domestic production at scale.
	The challenge is not simply workforce size — it is skill alignment.
	AT A GLANCE
	Workers with electronics-relevant skills
	Almost 1.5 million workers are currently in jobs that require electronics skills
	Includes 475,000+ engineers and 392,000+ technicians working in manufacturing industries.
	Over 168,000 students graduate from relevant certificate and degree programs


	$85,262

	44.5%
	9.4%
	52.6%
	8.4%
	THE TECHNICIAN GAP
	PLACE-BASED WORKFORCE NEEDS
	Background
	The Foundation of a Defense-Ready Workforce
	In 2025, the U.S. Department of Defense Office of the Secretary of Defense Manufacturing Technology  (OSD ManTech) Economic and Workforce Development (EWD) program partnered with the Center for Regional Economic Competitiveness (CREC) to develop workforce insights that support decision-making to modernize the Defense Industrial Base.
	Through investments in Manufacturing Innovation Institutes (MIIs) such as NextFlex and AIM Photonics, DoD has made sustained commitments to advancing flexible electronics, photonics, and related manufacturing technologies. These investments depend on a workforce capable of supporting prototyping, scale-up, and production across multiple regions and industries.III IV


	Electronics workers support production of
	Unmanned Systems
	Drones, autonomous  underwater vehicles

	Precision Munitions
	Guided missiles,  smart bombs

	Naval Systems
	Submarine Electronics,  ship radar/sonar

	Aircraft
	Avionics,  flight control systems

	Communications
	Secure data centers,  satellite systems

	Sensing
	Photonics for targeting, night vision, LiDAR
	Each system requires specialized electronics manufacturing—advanced packaging, photonics, systems integration—near defense assets, prime contractors, and secure facilities where these technologies are developed and integrated.


	The availability of trained workers near defense contractors, shipyards, and secure facilities determines how quickly the defense industrial base can scale production. Naval vessels depend on electronics workers in Groton, CT, and Newport News, VA, for submarine sonar, navigation, and weapons control systems. Aircraft and missile manufacturers in Southern California, Seattle, and Huntsville, AL require avionics technicians and precision assemblers. Unmanned systems manufacturers in California, Texas, and Ariona need electronics integration specialists. Photonics facilities in Rocester, NY, including the AIM Photonics Test, Assembly, and Packaging facility, depend on optical engineers and cleanroom technicians for targeting sensors and secure communication devices.
	Industry projections underscore the scale of this challenge. The Semiconductor Industry Association expects employment to grow by 115,000 jobs by 2030 and as many as 460,000 jobs by the end of the decade, representing roughly 30% growth.v They estimate 58% of these positions will go unfilled due to shortages in trained workers, with technicians representing the most immediate bottleneck, accounting for approximately 39% of projected unfilled jobs.vi In regions where new facilities are being built faster than local talent pipelines can respond, workforce gaps may slow production timelines and capacity utilization
	Figure 1. SIA Estimates Unfilled Jobs in Electronics and Semiconductors by 2030
	To identify opportunities for high impact talent development, CREC developed a Workforce Characteristics Dashboard and Post-Secondary Completions Dashboard to answer foundational questions about talent availability, including size and characteristics of the potential workforce, education and training sources, and skills in demand. This report demonstrates trends across the current workforce landscape and identifies implications for defense-aligned investment and regional capacity building strategies.

	Specifically, this report examines:
	Where are the workers?
	Which regions have the largest workforces with skills relevant to electronics, the fastest growth, and the highest concentration of talent?

	Where are the largest training programs?
	Which regions and institutions demonstrate large completion numbers, and which prepare talent for the manufacturing sector?

	How does geography inform strategy to support defense investment?
	Where are opportunities to broaden the talent pool, better engage adjacent occupations, and align regional strengths with emerging skill demands?

	Purpose
	Together, these insights are intended to support policymakers, defense stakeholders, and regional leaders in strengthening the domestic electronics workforce and ensuring that new investments translate into long-term capacity.

	Top Regions for Workers with Skills Relevant to Electronics
	This report focuses on better understanding the characteristics and availability of 1.5 million Americans in 15 occupations with skills relevant to the electronics industry. This talent pool reflects almost 1% of the U.S. labor force.
	Highlighted in Table 1, ten major metropolitan areas are home to 31.7% of the workers in these occupations. Few of these major metros have a high degree of concentration. In other words, although the number of relevant workers in these metro areas is significant, the prevalence of workers is not due to a unique competitive advantage of these large urban regions. Some regions have experienced greater growth in these occupations. For example, from 2020-2023, Philadelphia (17.3%) grew much faster than San Jose (0.7%) and San Francisco (0.4%). Philadelphia increased this group of workers by approximately 5,400 workers. See definitions of occupations included in this group and more data at the occupation level in Appendix A and B.
	Table 1. Top Ten Regions in the U.S. for Workers with Skills Relevant to Electronics, 2023

	Ranking
	Region
	Number of Workers
	% Growth (‘20-’23)
	Worker Concentration
	New York-Newark-Jersey City, NY-NJ
	76,023
	9.5%
	0.63
	Los Angeles-Long Beach-Anaheim, CA
	72,566
	9.9%
	0.95
	Chicago-Naperville-Elgin, IL-IN
	55,858
	11.8%
	0.99
	Houston-Pasadena-The   Woodlands, TX
	53,938
	11.7%
	1.32
	Dallas-Fort Worth-Arlington, TX
	44,492
	11.6%
	0.96
	Boston-Cambridge-Newton, MA-NH
	40,085
	12.8%
	1.26
	San Jose-Sunnyvale-Santa Clara, CA
	37,913
	0.7%
	3.25
	Philadelphia-Camden-Wilmington, PA-NJ-DE-MD
	36,468
	17.3%
	0.98
	Detroit-Warren-Dearborn, MI
	35,271
	4.1%
	1.42
	San Francisco-Oakland-Fremont, CA
	34,739
	0.4%
	1.21

	While semiconductor and electronic component manufacturing employs the largest share of occupations with skills relevant to electronics, it operates within highly competitive labor markets. Employers from competing industries are drawing from the same pool of engineers and technicians.vii viii Multiple adjacent industries—including engineering services, pharmaceuticals, and aerospace—draw from the same pool of engineers and technicians, often offering comparable or higher wages.
	Wage competition drives talent flow across these industries. Seven of the ten top-employing industries offer average wages above $100,000, with computer systems design ($134,717) and pharmaceutical manufacturing ($113,596) outpacing semiconductor manufacturing ($102,114). These gaps pull highly skilled workers, especially engineers, into non-manufacturing or less defense-aligned sectors.  The effect is strongest in regions where these industries co-locate, as overlapping demand in tech hubs further constrains the talent pool.
	Table 2. Industries Employing Electronics Talent Across Top Regions, 2023

	Industry
	Share of Employment
	Avg. Wage
	Semiconductor, magnetic and optical media, and other electronics component manufacturing
	11.40%
	$102,114
	Architectural, engineering, and related services
	7.50%
	$84,514
	Pharmaceutical and medicine manufacturing
	5.30%
	$113,596
	Motor vehicles and motor vehicle equipment manufacturing
	4.50%
	$90,739
	Basic chemical manufacturing and other chemical product and preparation manufacturing
	4.50%
	$112,380
	Aircraft, aircraft engine, and aircraft parts manufacturing
	4.30%
	$104,447
	Computer systems design and related services
	3.60%
	$134,717
	Electric lighting and electrical equipment manufacturing, and other electronic components
	3.40%
	$63,575
	Medical equipment and manufacturing supplies
	3.30%
	$83,981
	Scientific research and development services
	3.00%
	$107,557
	As a result, workforce challenges vary by region. Legacy hubs like Texas, New York, and California benefit from established engineering talent pipelines and existing infrastructure but face acute competition from adjacent industries. Emerging hubs may have foundational assets, such as community college systems or defense installations, but lack the scale or specialization needed for high-volume semiconductor manufacturing. In regions with large defense footprints, demand is further compounded by competing needs across mission-critical technology sectors. See more regional level data in Appendix C.
	Different Regions Require Different Workforce Strategies
	Technician vs. Engineer Regions

	Photonics: A Strategic Electronics Capability
	Integrated photonics combines optical components on semiconductor chips and are critical to defense targeting systems, LiDAR for drones, secure communications, and night vision. Rochester, NY anchors U.S. photonics manufacturing through the AIM Photonics Manufacturing Institute and its Test, Assembly, and Packaging facility.xii The region’s ecosystem builds on legacy expertise from Kodak, Xerox, and Corning, plus the University of Rochester’s Institute of Optics. Rochester has approximately 19,000 workers in optics-related occupations,xiii but industry reports workforce gaps for specialized roles. AIM Photonics has prioritized workforce development programs, partnering with Monroe Community College and Rochester Institute of Technology to build the specialized talent pipelines needed for integrated photonics manufacturing roles. However, these specialized skills require extended training and cannot be easily transferred from other regions, underscoring the place-based concentration of photonics workforce development.
	Beyond Rochester, photonics capabilities are geographically fragmented. Boston-Cambridge specializes in quantum photonics applications for sensing and communications. Southern California produces laser designators and infrared sensors for military aircraft and targeting systems, leveraging proximity to major defense contractors and military installations. Silicon Valley leads in optical communications and data center photonics, while primarily commercial, these capabilities have dual-use applications for military communications and intelligence data processing. This geographic dispersion creates defense supply chain vulnerabilities and limits the ability to scale production rapidly in response to defense requirements.xiv Leaders can only address these challenges through coordinated, region-specific workforce strategies.

	Education, Training, and Workforce Development Infrastructure
	Where Talent is Trained
	Table 4. Higher Education Institutions by Number of Electronics-Related Completions, 2023

	Institution
	Number of Completions
	Purdue University-Main Campus
	2,391
	Texas A&M University-College Station
	2,039
	Georgia Institute of Technology-Main Campus
	1,765
	University of Michigan-Ann Arbor
	1,726
	Ohio State University-Main Campus
	1,710
	North Carolina State University
	1,663
	University of Illinois Urbana-Champaign
	1,598
	New York University
	1,510
	University of Florida
	1,478
	University of California-San Diego
	1,402
	Those graduating in fields relevant to electronics come from a range of degree programs, with Electrical and Electronics Engineering producing the largest share of graduates at 16.1%. Science programs like Chemistry also have a high number of completions (11%) alongside other engineering programs. Many of the top education programs, especially from these top institutions, are highly technical and would translate directly into engineering roles; there are fewer program completions related to technician-level roles, despite this being a recognized gap.
	Beyond degree and certificate programs, apprenticeships and other earn-and-learn models represent an increasingly important strategy for scaling the technician workforce. As domestic manufacturing expands, employers face immediate demand for workers who can operate and maintain complex equipment: roles that often require hands-on experience more than formal degrees. Related apprenticeships are more concentrated outside the largest workforce hubs, including regions with legacy manufacturing bases, defense installations, and limited higher education capacity. Still, apprenticeship counts are quite modest relative to the national scale of degree programs and certifications each year.
	Post-Graduation Pathways

	Targeting Workers in Related Occupations as a Source of Talent
	Veterans as a Strategic Workforce Asset
	Veterans are a particularly strong potential talent pool for electronics, especially for defense applications. Veterans are more represented in electronics-relevant occupations than in the overall workforce: 8.4% compared to 5%. More veterans are in technician occupations than in engineering roles – 11.0% compared to 6.3%. In regions with a strong military presence, veterans account for a meaningful share of the technical workforce.
	However, without targeted transition and reskilling programs, their skills may not fully translate into electronics roles. Programs that clearly tie military experience and electronics skills can increase veterans’ entry into the electronics field. For example, Pennsylvania State University’s Microelectronics and Nanomanufacturing Certificate Program is specifically targeted to veterans and includes substantial hands-on site training in a cleanroom environment. This tuition-free program features live-streamed lectures delivered to eight regional community college partners across eight states, increasing accessibility into the program and teaching veterans how to transfer their skills into electronics careers.
	Conclusion

	Appendix
	A. Definition and Classification of Electronics Workers in this Report
	This report defines sources of electronics talent by occupation to demonstrate the breadth of talent across industries. The skills to integrate, produce, and package advanced electronics are spread across multiple sectors including defense, aerospace, automotive, and advanced manufacturing, making an occupation-based view more relevant for workforce planning and regional strategy.
	Technicians in electronics usually have an associate degree or vocational training and are responsible for implementing, operating, and maintaining systems. Their tasks are more hands-on – such as soldering, testing, calibrating, or running CNC machines – and focus on supporting engineering designs through execution and troubleshooting.
	Engineers in electronics typically hold at least a bachelor’s degree and focus on designing, testing, and optimizing complex systems, such as semiconductors or electrical circuits. Their work is analytical and strategic, involving modeling, compliance, and interdisciplinary collaboration.
	Table 1. Definition and Classification of Relevant Electronics Workers
	SOC
	Occupation
	Technicians
	Engineers



	Technician Occupations:
	Avionics technicians install, troubleshoot, and repair electronic systems in aircrafts, often working with tools like soldering irons, circuit testers, and voltmeters. They interpret flight test data, follow blueprints and wiring diagrams, and keep detailed maintenance records.
	Chemical technicians support chemists by conducting lab tests, preparing chemical solutions, maintaining instruments, and monitoring product quality. They also handle lab documentation, safety audits, and training on lab equipment.
	Computer numerically controlled (CNC) tool operators and programmers set up and run computer-controlled machines to produce precision parts. Their tasks include monitoring machine performance, adjusting settings, replacing tools, and verifying part specifications using measuring instruments.
	Electrical and electronic engineering technologists and technicians assist in building, testing, and repairing electronic systems. They read schematics, integrate components, troubleshoot issues, and produce CAD-based diagrams while supporting engineers with documentation and quality control.
	Electrical, electronics, and electromechatronics assemblers fabricate, test, and maintain systems combining mechanical and electronic components. They use CAD software, soldering tools, and diagnostic equipment to ensure proper function and specification alignment.
	Other engineering technologists and technicians (except drafters) support engineers by setting up equipment, running tests, collecting data, and troubleshooting systems in electronics, materials, and manufacturing.

	Engineering Occupations:
	Chemical engineers design and improve chemical manufacturing processes, develop equipment layouts and control systems, and evaluate plant operations for efficiency, safety, and regulatory compliance. They also analyze data, conduct lab tests, and prepare cost and progress reports.
	Chemists and materials scientists study the composition and behavior of chemical substances and conduct experiments and modeling to understand material properties using techniques like spectroscopy and chromatography. They develop and test products and materials, test strength and durability, and produce technical reports and specifications.
	Commercial and industrial designers design and develop manufactured products. They combine artistic talent with research on product use and materials to create the most functional and appealing product design.
	Computer hardware engineers design and test computer systems and components such as CPUs and circuit boards. They analyze system requirements, build prototypes, support integration with software, and collaborate with cross-functional teams during product development.
	Electrical and electronics engineers design, test, and improve electrical systems and components for industrial, commercial, or domestic use. They also manage installation projects, perform cost estimates, ensure compliance with safety codes, and oversee engineering teams. They assess technical feasibility, lead testing procedures, and use CAD tools to meet performance and safety standards.

	B. Additional Occupation Data
	Table 2. Occupations Relevant to Electronics, Average Wages (2023)
	Engineer-Related   Occupations
	Avg. Wage 
	Total Average Annual Salary for Engineers:
	Technician-Related   Occupations
	Avg. Wage
	Total Average Annual Salary for Technicians:

	Table 3. Top Field of Study by Occupation
	Engineer   Occupations
	Top Field of Study
	Share

	Table 4. Workforce Pathways into Electronics: Most-Related Occupations with Wage Increases, 2024
	Most   Related Non-Electronics Occupation
	Avg. Entry Level Salary
	Electronics Occupation
	Avg. Entry Level Salary
	Potential Wage Gain


	C. Additional Regional Data
	Some regions may show high numbers of electronics workers simply because they have large workforce overall, not because electronics is a central part of the local economy. This difference can be seen by comparing how concentrated workers are compared to the national average. For example, San Jose stands out among the largest regions by employment, and electronics workers are more than three times as concentrated in the region compared to the national average. By contrast, Sheyboygan and Muskegon-Norton Shores have high concentrations, but have smaller workforces. Regions with high concentrations may have deeper employer networks, training programs, and informal labor markets tailored to electronics. Regions with large but less concentrated workforces may offer scale and access to talent but face stronger competition for workers and weaker industry-specific pipelines.
	High location quotients can be driven by small employment bases. In smaller regions, the presence of a limited number of workers in a specialized occupation can produce a high LQ, even when the absolute size of the workforce is small. For this reason, LQs are most informative when considered together with employment counts and growth trends.

	Table 5. Regions with Highest Specialization, 2023
	Region
	Number of Workers
	Location Quotient (LQ)

	Table 6. Top Regions with Electronics Talent in Manufacturing, 2023
	Region
	Number of Workers
	Share of Technicians

	Table 7. Top Defense-Driven, High-Growth Regions, 2023
	Region
	Number of Workers
	% Growth (2020-2023)

	Table 8. Top Industries, by Top Regions, 2023
	Region
	Top Industry
	Share of Employment

	D. Methodology
	This report utilizes multiple federal datasets, labor market analytics, and literature to provide an assessment of the U.S. electronics workforce. The analysis was conducted by the Center for Regional Economic Competitiveness (CREC) in partnership with the U.S. Department of Defense Office of the Secretary of Defense Manufacturing Technology (OSD ManTech).
	Scope and Definitions
	Relevant electronics occupations were defined using the Standard Occupational Classification (SOC) system. The SOC codes included in this study are organized into two broad categories: engineers and scientists (e.g., chemical engineers, computer hardware engineers, materials scientists) and technicians and production specialists (e.g., chemical technicians, avionics technicians, CNC operators). These selections were informed by prior DoD and industry reports to ensure alignment with electronics-related functions across research, design, manufacturing, and packaging. Reports from MassTech were referenced to identify electronics occupations as well.

	Data Sources
	Employment and Demographics: U.S. Bureau of Labor Statistics (BLS) Occupational Employment and Wage Statistics (OEWS) and American Community Survey (ACS) Public Use Microdata provided information on employment totals, wages, and demographic composition (age, sex, race/ethnicity, veteran status, and nativity).
	Regional Workforce Trends: Data were aggregated to the metropolitan statistical area (MSA) level to identify geographic concentrations, growth patterns, and location quotients.
	Education and Training: National Center for Education Statistics (NCES) Integrated Postsecondary Education Data System (IPEDS) and U.S. Census Bureau Post-Secondary Employment Outcomes (PSEO) were used to assess graduate output and sectoral placements. Degree fields were mapped to relevant electronics occupations using CIP-to-SOC crosswalks. Registered Apprenticeship Partners Information Data System (RAPIDS) was used for apprenticeship data.
	Skills Analysis: ONET occupational descriptions were used to examine in-demand tasks, skills, and software tools. ONET provides nationally standardized skill requirements.
	Adjacent Occupations: ONET defines the relatedness of different occupations based in being a direct relation (primary) or a semi-relevant occupation (supplemental). This data was used to find relevant occupations to the defined list of electronics occupations.
	Policy and Investment Context: Federal program documentation, DoD Strategic Plans and program releases, and MII reports supplemented the workforce analysis with insights on funding priorities and regional investment flows.


	Analytical Approach
	Occupational codes (SOC) and educational codes (CIP) were defined for electronics to measure number of workers and completions. Employment change was measured using both absolute numbers and percentage change between 2020 and 2023, supplemented with location quotients to indicate regional specialization. Demographic characteristics were provided nationally and for each MSA. Education attainment data was examined by both number of completions and labor market outcomes one-year post-graduation.

	Limitations
	The analysis is constrained by differences in occupational definitions across data sources and the lag in publicly available statistics (e.g., ACS five-year estimates). The report focuses on occupations most directly tied to electronics; related roles in supply chain logistics, facilities management, or adjacent fields may not be fully captured.
	For the purposes of this report, 15 occupations with skills relevant and important to the electronics industry were selected, regardless of their current industry of employment. This definition is not all-inclusive, but is intended to capture core occupations that support electronics production, operations, and scale-up.
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