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Agenda 
ÅWelcome and Introductions 
ÅGeneral Dynamics Mission Systems ɳ Dr. Laura Hooks
ÅWorkforce Overview 
ÅBreak 
ÅWorkforce Break-out session and Report outs 
ÅLunch 
ÅNavigating Supply Challenges Break-out session and Report 

outs
ÅRegional & Defense Industry Highlights
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Welcome and Introductions

David Beurle, NERDIC Project Manager
Christine Nolan, Center for Advanced Manufacturing at MassTech
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Once in a 
Generation 
Opportunity
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The Modern American Industrial Policy 

Key Federal Objectives

ÂCHIPS: $54.2B to incentivize domestic 
semiconductor production, R&D

Â+Science: $200B (authorized) to support Science, 
Technology, Innovation, and STEM

ÂCHIPS + Science Act reflects a once in a 
generation opportunity to

ωRevitalize US Manufacturing

ωSecure critical supply chains

ωReinvigorate the US STEM engine
5
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Foundational for Economic Security

Global Supply Chain Trends

ÂCOVID-19 caused significant distribution 
disruptions

ωDelaying the movement of materials and 
semi-finished goods throughout the value 
chain

ÂDemand for semiconductors across many 
sectors has increased

ÂCombination of these supply and demand 
factors are leading to unprecedented delays
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Foundational for National Security

Not all critical goods, 
including defense systems, 
require large volumes

Domestic manufacturing, including semiconductors, is a matter of national security

!ƳŜǊƛŎŀΩǎ /ILt{ ŀƴŘ {ŎƛŜƴŎŜ !Ŏǘ ƛǎƴΩǘ ƻƴƭȅ ŀōƻǳǘ ǎƳŀǊǘǇƘƻƴŜǎ ƻǊ ŀōƻǳǘ ǎŎƛŜƴŎŜΦ /ƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ 
advanced semiconductors will shape the balance of military power, too.

-Chris Miller, associate professor Fletcher School at Tufts University and author of Chip ²ŀǊΥ ¢ƘŜ CƛƎƘǘ ŦƻǊ ǘƘŜ ²ƻǊƭŘΩǎ aƻǎǘ /ǊƛǘƛŎŀƭ Technology
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How Did We Get Here as a Country?
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Decades in the Making

Key Trends of Global Semiconductor Value 
Chain

ÂUS-based activities largely focused on R&D

ÂUS relies on Taiwan for leading edge logic 
chips, accounting for ~80% of production

ÂUS, including the Northeast, has strong 
position (~40%) in semiconductor 
production equipment used to make chips; 
however, most of it is exported outside the 
US



ÂMission and Focus: Transform the greater Northeast into the 
innovation engine needed to accelerate domestic 
development, scaling, and adoption of the disruptive 
microelectronics innovations that will ensure U.S. leadership of 
the NEXT GENERATION of semiconductor technologies and 
systems

Ecosystem in Action: Northeast Microelectronics Coalition

Healthcare & Life 
Sciences Robotics AutomotiveIndustrial IoT
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ÅEstablishing 9 regional hubs to help bring 
DoD technologies to production

Å6 Proposals submitted

ÅSecure Edge/IoT Computing

Å5G/6G Technology

ÅAI Hardware

ÅQuantum Tech

ÅElectromagnetic Warfare

ÅCommercial Leap Ahead Technologies

ÅInnovative Lab to Fab initiatives  

ÅComprehensive education and workforce 
development programs

ÅRobust and scalable ecosystem programs 

Responding to the $2B DoD ME Commons Opportunity
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DRAFT FOR POLICY DISCUSSION

Entity Count % of total

Academic 28 33%

Commercial 16 19%

Defense 6 7%

FFRDC 3 4%

MFG USA 3 4%

Non-profit 11 13%

Startup 12 14%

VC 1 1%

SME 4 5%

Coalition Engagement and Participants

Representation from:
Å Massachusetts
Å Connecticut
Å New Hampshire
Å Vermont
Å Maine
Å Rhode Island
Å New York
Å New Jersey
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CHIPS ($54.2B)

SUBMITTED

OPEN NOW

End of 2023

OPEN NOW

Federal Funding ςCHIPS+Science
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Where are we with CHIPS?
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Opportunity #3 ςEDA Regional Tech Hubs

Â$500M appropriated of the $10B

ÂRelated to DOC Build Back Better and 
Regional NSF Innovation Engines

ÂGoals:

ωDesignate Tech Hubs and award grants to 
help U.S. regions support critical, emerging 
technologies; accelerate economic growth; 
and ensure industries of the future start, 
grow and remain the U.S.

- Quantum, Biomanufacturing, Advanced 
Manufacturing (robotics, automation, 
additivemanufacturing)

SUBMITTED

RFI Closed 



/ƘŀƭƭŜƴƎŜέ

With these demands across the region and the country: 

Micro in NY hiring 9000 workers

Intel in Ohiois hiring ~3,000 people~70% are technicians, 25% 
will be engineers, and 5%will be support staff.

!ǾŜǊŀƎŜ ǎŀƭŀǊȅ ŦƻǊ hƘƛƻΩǎ LƴǘŜƭ Ǉƭŀƴǘ ǿƛƭƭ ōŜ $135,000 per year, 
and the company said roughly 30% of that talent will likely be 
relocating to central Ohio from somewhere else.

The Navy expects to hire 100,000 individuals in next 10 
years to build the Columbia class submarine across New 
England

New emerging clusters:  Clean Tech, Biomanufacuring, 
vǳŀƴǘǳƳ /ƻƳǇǳǘƛƴƎΧΦΦ !ƴŘ ǎƻ ƻƴΧΦΦ



LǘΩǎ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ 
than ever to build 
upon our 
REGIONALSTRENGTHS 
to create a SECURE & 
COMPETITIVE future.



Thank 
You!



General Dynamics Mission 
Systems

Dr. Laura Hooks
Vice President and General Manager of Maritime and Strategic Services 
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- General Dynamics workflow across 
New England. 

- Workforce and Supply Chain 
challenges and opportunities

Dr. Laura Hooks
Vice President and General Manager of Maritime and Strategic Services 

18NERDIC



Workforce Overview 
ÅWorkforce needs and skills gap data  

Dr. Beth Unger, MIT Research Scientist

ÅElectric Boat Workforce Training Model 
Nancy Martin, Electric Boat Chief of Training 

ÅBerkshire Innovation Center (BIC) Manufacturing Academy 
Ben Sosne ɳ BIC Executive Director 

19NERDIC



The Road to a Modernized 
and Resilient 
Manufacturing Workforce
Insights on Skills Gaps in Advanced Manufacturing 

Industries 

Frank Field, Randolph Kirchain, Beth Unger , Liz Moore



Semi -structured interviews go  
beyond surveys to capture data
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Å Level of integration within 

the NE defense supply chain

Å How are manufacturers 

upskilling

Å Skills gap assessment 

for middle -skilled techs
Å Mapping Industry 4.0 skills 

technician roles



Terminate, cure, polish, or
test fiber cables with

mechanical connectors.

Splice fibers, using fusion splicing or other technique s.

Mix, pour, or use processing chemicals
or gases according to sa fety standards

or established operating procedures.

Maintain working environments to clean room standard s.

Recommend optical or optic equipment design
or material changes to reduce costs

or processing times.

Assemble optical components including
photonic switches, optical backplanes,

or optoelectronic inter faces.

Set up or operate assembly or processing equipment, such as
lasers, die or wire bonders, reflow ovens, soldering irons, die

shears, or wire pull testers.

Set up or operate test apparatus,
such as control consoles, collimators, recording

equipment, or cables.

Perform diagnostic analyses of optical components or processing,
using analytical or metrological tool s, such as microscopy,

profilometry, ellipsometry devices,or optical spectr...

Fabricate and test devices, such as optoelectronics,
 semiconductors,  jmfiÆ ÄÅËmgfeÊih hevices, and

fiber optic systems .

0.00 0.25 0.50 0.75 1.00

Fraction of Responses

Work Activity

Grow Significantly

Grow Somewhat

Hold Constant

Not Important

Expected Importance of Work Activities: Photonics Technicians

Grow 

Significantly

Grow 

Hold

Diminish/

Regionally specific Terminate, cure, polish, or
test fiber cables with

mechanical connectors.

Splice fibers, using fusion splicing or other technique s.

Mix, pour, or use processing chemicals
or gases according to sa fety standards

or established operating procedures.

Maintain working environments to clean room standard s.

Recommend optical or optic equipment design
or material changes to reduce costs

or processing times.

Assemble optical components including
photonic switches, optical backplanes,

or optoelectronic inter faces.

Set up or operate assembly or processing equipment, such as
lasers, die or wire bonders, reflow ovens, soldering irons, die

shears, or wire pull testers.

Set up or operate test apparatus,
such as control consoles, collimators, recording

equipment, or cables.

Perform diagnostic analyses of optical components or processing,
using analytical or metrological tool s, such as microscopy,

profilometry, ellipsometry devices,or optical spectr...

Fabricate and test devices, such as optoelectronics,
 semiconductors,  jmfiÆ ÄÅËmgfeÊih hevices, and

fiber optic systems .

0.00 0.25 0.50 0.75 1.00

Fraction of Responses

Work Activity

Grow Significantly

Grow Somewhat

Hold Constant

Not Important

Expected Importance of Work Activities: Photonics Technicians

ÁA key challenge for 
photonics technicians: 
Fabrication processes, 
testing, and data 
analysis

ÁInteresting insights
emerge from
analyzing trends
across positions
and across industries

Skill Importance: Photonics Technicians



Learning outcomes from MA 

community collegeõs photonics 

courses mapped to industry 

skills to identify existing gaps.

A small percentage indicates 

little emphasis within the 

photonics curriculum is placed 

on skills corresponding to that 

particular competency.

1. Information Management

2. Preparing Specimens

3. Data Analysis & Synthesis

4. Communication & Advise

5. Process Control

Top Five Competencies for 

Photonics Technician 

According to Cluster 

Analysis: 

Faculty now know where to augment courses to 

bridge the middle -skilled technician skills gap. 
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0 2 4 6 8 10 12 14 16 18 20

Program and troubleshoot robotic equipment

Use 3D Cad to Fabricate Parts

Augmented reality

Use digital collaboration tools

Connect devices to internet to exchange data

Uses analytic software to identify patterns in data

Assess statistical analyses

Use Mfg. Simulation to test procedures

Optimize production flow using data

Map business needs to digital solutions

Adheres to digital protocol

Uses AI interfaces

Responses

CNC Machine Operator ME Tech IE Tech



ÁChanges in cyber security requirements could 
potentially negatively impact small 
manufacturers. 

ÁOne company is employing a competency-based 
training model for techs.  
ÁFor each skill, there are different levels of mastery.

ÁThe techs know what they must learn, i.e., 
transparency

ÁTechs are assessed

ÁPay is based on scores

ÁCross-talk across different occupations is an 
overlooked skill.
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òWe currently farm out our IT 

to a third party, but to stay 

compliant, we are moving it in -

house.  It is expensive and 

complicated.  I think many 

small manufacturers will close 

shop.ó - Owner of NH machine 

shopòThey work in silos, and they need to have a 

general understanding of what others do.ó ð

Mechanical Engineer at MA Mfg. company 



ÁContinue interviewing manufacturers

ÁSynthesize data

ÁPrepare a cohesive report that summarizes other 

reports and how it maps to our findings
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Connecticut
10%

New 
Hampshire

12%

Massachuset
ts

29%

Vermont
32%

Rhode 
Island

7%

Maine
10%



For questions on the presentation, 

please contact Beth Unger at 

eunger@mit.edu
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Break-out Session �cWorkforce 
We have two focus areas: 

ÅPowering the Future Hɳow can we inspire and develop a 
skilled workforce (Awareness and Marketing) 

ÅBuilding a coordinated and connected education system ᶯ
From high school to post -secondary, and across borders.
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