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NETL RWFI AND THE HYDROGEN WORKFORC

Disclaimer

il

This presentation was prepared as an account of work sponsored by an agency of the United States Government. Neither the
United States Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States Government or any agency thereof.
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NETL RWFI MISSION STATEMENT ?;"‘JL"NZTLGY

LABORATORY

NETL RWFIl is a plaiform for
engagement and
collaboration with key
stakeholders who are critical
4 for the deployment of U.S.

F .- DOE and NETL Energy and
- | Advanced Manufacturing
r fechnological research.

Supporting Regional
Economic and Workforce
Development opportunities.




NETL RWFI- MEASURING OUR IMPACT - PEOPIN=EIRST.,

Key Metrics are Levels of Engagement and Outreach LABORATORY

individual institutions and reqistrants to the subscribed to the
stakeholders organizations NETL RWFI Webinar NETL RWF| e-Note
represented NEIES Monthly Newsletter

Catalyzed over 2M in energy/advanced manufacturing
workforce & economic development funding
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CONSISTENT ENGAGEMENT & OUTPUT N=[Ee

| TL TECHNOLOGY
Qutreach Tools LABORATORY

== |[NATIONAL
N isemercer 000062

LABORATORY

Webinars (Energy 101 Series) et adrngemal) cinss ) Eddadon ) lomey I nans i veris

Neiworking (meeting S REGIONAL WORKFORCE INITIATIVE
lab tours, site visits)

The mission of NETLs Regional Workforce Initiative is to create a platform for regional stakeholders to
engage the laboratory and other federal agencies in collaborative workforce development efforts. These
efforts complement energy and advanced manufacturing innovation and research by addressing the

E - n oie (m o nih Iy) We b i n q rs necessary workforce needs and gaps necessary to successfully commercialize and deploy energy

technologies. The RWFI works to catalyze research investments into enduring economic development

Arc h ive and workforce/job opportunities for the Appalachian region and the nation.

» NETL E-Note Archives
~ Current Events
» Webinar Archives

RWFI website and archives - NETL BUF Foc S

~ NETL Pilot Workforce Workplan Technical Report

NETL RWFI and Workforce and Economic Development

www.netl.doe/gov/rwii

Energy and advanced manufacturing jobs support millions of direct and indirect jobs in the US economy and ensuring a trained workforce is a critical
component of a vibrant economy. Through working with local, state, and national governmental, non-governmental and educational institutions, the
RWF1 works to identify skills and training gaps with respect to energy and advanced manufacturing jobs. Once identified, RWFI can provide an
opportunity to leverage federal activities related to workforce development to the workforce infrastructure of the Appalachian region and all regions
where NETL has a presence. The NETL RWFI also strives to connect economic development stakeholders to activities within NETL, as well as to the
Department of Energy and other federal agencies that support economic development activities focused on energy and advanced manufacturing.

Key Activities of NETL RWFI
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http://www.netl.doe/gov/rwfi

REGIONAL IN FOCUS, NATIONAL IN REACH

400+ Organizations Representing Multiple Stakeholder Groups

Stakeholder
groups include:

Economic Development
Organizations

Federal, State, & Local
Governments

Community Colleges
& Universities

Philanthropic
Organizations

National Laboratories
Workforce & Other NGOs
Industry

U.S. DEPARTMENT OF
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Appalachian Regional Commission
America Makes

Belmont College

TEAM Consortium

Benedum Foundation

BRITE Energy Innovators

Catalyst Connection

Carnegie Mellon University

Claude Worthington Benedum Foundation

Energy Futures Initiative
National Association of Workforce Boards
Coalfield Development Corporation

Community College of Allegheny College
Westmoreland Community College

PA Department of Economic Development
University of Pittsburgh

N NATIONAL
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Siemens Corporation

Eastern Community College West Virginia
E2 Network

IACMI

ARM consortium

IN-2-Market, Inc.

Manufacturing Extension Partnership
West Virginia University

WVU Industrial Extension/MEP

Allegheny Conference
Charleston Area Alliance
Electric Power Research Initiative

Pittsburgh Regional Alliance
Robert C. Byrd Institute
Oak Ridge National Laboratories

West Virginia University, And more




LATEST RWFI COLLABORATIVE EFFORTS/ NS
FUNDING AWARDS TL

LABORATORY
NETL RWFI, DOE IEDO Industrial Sustainability, Energy Efficiency and Decarbonization (ISEED) Workforce Consortium (FY24to FY26)-
Awarded 200K (Planned 500K) to work with NREL and ORNL to establish an Industrial Efficiency Workforce Consortium for DOE
IEDO.

DOE TCF- MSI Connect Program with Brookhaven National Lab (FY 2023-24)- Awarded a TCF to improve MSI engagement with
labs (BNL,LLNL, SNL, PPPL, SLAC). NETL will potentially host students from MSI universities to work on Carbon Management IP
commercialization- TCF Extension concept paper for FY2024-25 with partner labs is currently in process.

Regional University Engagement and Training: Univ. of Pittsburgh Applied Data Driven Methods Grad. Certificate Program (FY23-
26)- Collaborative effort with Pitt on their ARC, DOL-WORC, Build Back Better 2M funded project to provide cost free training and
upskilling. NETL is providing in-class projects and other proposed professional development activities.

Energy Jobs Workforce Skills Data Pilot Project (FY23): Awarded 20K to work with NREL & Julius Education using ML/AI, to discover
overlapsin Fossil Energy and EERE skills, building a skills taxonomy. RWFI continues to collaborate with NREL and Julius on the
potential continuation of the pilot project.

NETL RWFI Workforce Readiness Skills Database/Skills Commons (FY24): Updates and enhancements to our pilot workforce
readiness skills database utilizihg NETL and other lab entries as well as potential collaborative efforts with other collaborative
partners to utilize data science and data analytics capabilities.
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NETL RWF WORKFORCE READINESS PLAN S|eneeey

Skills Identification - Pilot Program TL LABORATORY

v Available and accessible training programs
Originated from conversations with

. . . stakeholders and through ARC workshop
v Ongoing or planned collaborations with oarticipation (2017-18)

education and fraining providers

Prevalent questions were:

v ldentify necessary certifications or other * What are the occupations needed?

educational attainment involved in » Whatskills/education s required for

.. those occupationse “Future casting
technology/activity

NETL technologies 3-5 years from
commercialization

v ldentify Economically Distressed Communities, :
. . Effort to understand occupations and
STOTe or federdl dGSIgnOTed OppOfTUﬂlTy ZOﬂeS, ski"s necessary for the presenf qnd
or other geographically defined empowerment the future

zones where this activity may occur DOE now requires a statement of job
creation on FOAs
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NETL RWFI: SUPPORTING A REGIONAL AND NATIONAL HYDROGEN NS anonat
ECONOMY WORKFORCE AND LABOR READINESS ENGAGEMENT, TE RS 06Y
ANALYSIS, AND OUTREACH LABORATORY
NETL RWFI- Community Stakeholder Engagement and
Regional/National Workforce Activities: —
Aggregation/Integration/Communication N=[ERy™
99 g g TECHNOLOGY
* Hydrogen 101 Webinar Series TL LABORATORY
« Hydrogen 101 Resources Website
« Hydrogen Workforce Skills Taxonomy Pilot
« Continuing to build out capacity to support regional hydrogen economy &
Broader NETL Hydrogen activities
NETL, University of Pittsburgh and Julius Education Collaborative Efforts and partner S Umver51ty of
engagement strategy ' PlttSbllI’gh

« Collaborative approach to analysis and creation of data science tools to
interrogate labor and economic impacts and workforce analytics and metrics

Y WJulius
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HYDROGEN WORKFORCE: DATA DRIVEN ANALYSIS, ENGAGEMENT, m==1nATiONAL
TRACKING COMMUNITY SENTIMENT AND AWARENESS, AND ¥E CNNOLOGY
INVESTIGATING WORKFORCE READINESS LABORATORY

Community Stakeholder Engagement and Regional/National Workforce Activities:
Aggregatlon/lntegratlon/Communlcatlon/De oyment (NETL RWFI)
 Regional and national outreach (Leverage RWF netvvork)

- Hydrogen 101 Series (Hydrogen tech basics/workforce impacts/research impacts and roadmaps)

« Hydrogen focus group (Education and Workforce) (best practice sharing—catalyzing follow-on funding,
stakeholder awareness)

« Workforce Readiness and Workforce Awareness Regional and National Index

» Skills Taxonomy and Skills Matching

. %onal Hydrogen workforce playbooks (Australia Hydrogen Workforce Industry Roadmap Strategic Plan, Victoria
Hydrogen Workforce DOE roadmap)/dashboard hosting

Answerthe what, when, and where of Hydrogen Workforce

Dashboard Tracker of Workforce Impacts and Assessment Tools
 Impacts and analysis integration and tracking through an online/real time dashboard

- Potential future work with integration with LLM for occupation discovery and worker outreach/education on
hydrogen skills/current occupation and skills match

« ChatGPT Virtual guidance counselor feature
« Dynamic real time reporting on national hydrogen strategy goals progress

, U.S. DEPARTMENT OF




EXAMPLE OF A POTENTIAL HYDROGEN SKILLS TAXONOMY:
OPPORTUNITY TO PROVIDE DEEP SKILLS ANALYSIS AND

ENABLE SKILL TRANSFERABILITY

N= NATIONAL
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TL TECHNOLOGY
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Hydrogen Plant Machinery Operator Skills Model (Example)

Rich Skill (tied to role)

Generic Skill

Monitor equipment for safety and performance

eguipment monitoring

Operate valves and pumps to control the flow of hydrogen

valve/pump operation

Adjust machinery to maintain the desired pressure and temperature

machinery adjustment

Troubleshootand repair any malfunctions or breakdowns

troubleshoot

Inspect and maintain equipment to ensure compliance with safety
regulations

equipment inspection

Perform routine maintenance to keep machinery in optimal condition

maintenance technician

Monitor hydrogen levels and adjust as needed

hydrogen monitoring

Load and unload materials for processing

material handling

Follow established safety protocols

safety protocols

Document all work performed and test results

documentation testing

Observe safety precautions when handling hazardous materials

safety handling

Coordinate with other personnel to ensure efficient operation

coordinating

Analyze data and make adjustments to ensure optimal performance

data analysis

Operate computer systems to monitor and control machinery

computer systems operations

Respond to alarms and take corrective action

alarm response

Prepare reports to document operations and maintenance activities

report preparation

Perform tests on samples to measure hydrogen levels

testing hydrogen

Followinstructions from supervisors to ensure proper operation

following instructions

Train other personnelin the operation of hydrogen plant machinery

training others

Adjust settings on machinery to optimize performance

machine tuning

Identify and report any defects or malfunctions

troubleshoot

Monitor and adjust hydrogen levels as required

hydrogen monitoring

Assemble, install and maintain machinery

machinery maintenance

Calibrate instruments to ensure accuracy

calibration

Troubleshootand repair any issues with machinery

machinery repair

Maintain records of hydrogen production and consumption

hydrogen tracking

Perform quality checks on products and materials

quality control

Follow safety guidelines when handling hazardous materials

safety handling

Analyze data to identify trends and potential problems

data analysis
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) ENERGY

Having a skills taxonomy and ontology provides

a critical enabler of a whole host of workforce use
cases to support recruiting, employee retention,
workforce and academic program development,
and upskilling.

It also helps match potential employees to the right job,
clarifies skills “delta” between where a job seeker or
employee is today and the job they aspire to, illuminates
skill transferability between jobs with similar skills,

and helps educators develop more employer aligned
programs, among many other benefits.

They use Al tools to automate the development
and maintenance of a Hydrogen Skills Taxonomy.




BLS OCCUPATIONAL SKILLS PROFILE DATA ANALYSIS ACROSS —INATIONAL

SE(T)?RAPHIC LOCATION OF ENERGY LABOR ACTIVITY (U. TE S EENOLOGY

LABORATORY

Location is a major barrier for transferring

i i " I
U.S. fossil fuel employment to green jobs Ay, L ,,
(Nature Communications, 26, Sept. 2025) . :
35N 35N
30°K- 20N
i Dependent Variable: Transitiong,, i m 1 Eavaction
P-Value < 0.0001 Model 1 Model 2 Model 3 Model 4 Model 5 -l o R et e < .
!—| o5 R i 180w g AP AP & . 2501
Skill Similarity, (0.0001) (0.0001)  (0.0003) e oW oW oW oW oW =
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‘43 : -1.13 -1.18 -2.07
S Distance,, e (0.0001)  (0.0001)  (0.0003) @
[ T e ;DD? 10 f[g 107 fof 107 All Plants Solar Plants Wind Plants
-‘E Employment (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002) 6| & Solar ® Wind Model 1 Model 2 | Model 3 Model 4 | Model 5 Model 6
5 50 P<10® P<107 P<10® P<10? P10 §=x -0.01 -0.06 0.18
a 0.85 0.9 0.98 087 104 t : A log(Extraction Workers) | (0.004) (0.01) (0.01)
Employment,,,, | (0.0002 (0.0002 (0.0002)  (0.0002 (0.0002) L = & g " 2 -
g ik P< mla P< m)*-‘ P<10® P< 10)*-’ P<1073 4 ; A P=0.151 P<10® P<103
3 BT 4" ¥ a® -0.02 -0.12 0.19
Q28 / Stay (Industey) {0:0000), § P e T log(FF Workers) (0.01) (0.01) (0.01)
[S) y P<10™ T A ] - -3 -3
a y e % a \A a, w4 P <10 P £ 10 P <10
y Stay (Location) ©o02) 8, am "“‘L Pl - 0.51 0.52 0.70 0.80 0.01 -0.06
P =107 AL AL A log(Labor Force 0.01 0.01 0.01 0.01 0.03 0.03
4 Y VY og(Labor ) ( ) ( ) ( ) ( ) ( ) ( )
. > 1.16 0.95 0.23 -0.04 034 ARMa mAAA A wms = » -~ B "
o Constant (0.0002)  (0.0003)  (0.0003)  (0.0003)  (0.0003) s . ' P<10® P<10*|P<10"® P<10"*|P=0853 P=0.034
- é).so , 0.75 P<10® P<10® P<10® P<10® P<10”® ASmiSimsim & 8 ® Psuedo R? 0.26 0.26 0.33 0.35 0.09 0.06
ill Similari Pscudo R® 0.16 021 072 031 0384 ; TR IO b L e : =
ty O:i:fr\:ﬁuns 10,352,319 10,352,319 10,352,319 10,352,319 10,352,319 Y “:D 5 =5 : x Observations 510 510 510 510 510 510
Wl FF-Green || FF-Others ' log(# Extraction Workers)
High skills similarity between FE and other EE/RE industry EE/RE energy production with very little co-localization with FE
skills worker

(North American Industry Classification System two digit/ O*Net)
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FRUJCCTTUN
FOR U.S. HYDROGEN INDUSTRIES (WORKFORCE N= [MERVA
ROADMAPS TL | GS8kon

e A AR Future jobs and skills trajectory
$¢ ramingavesign | £ fnstucton & poratonss 5

« Engineers - Systems/Integration, Robotics,  Project Managers (Paraprof) « Specialist Hydrogen Process Operators*  Pipeline Technicians (Paraprof)
rEd.) (VET/Paraprof. /Higher Ed.) * Service Station Workers (OT))

Automation (Higher « Electrolyser Technicians* (VET/Paraprof.)

Combining the analysis and
+ Draftspeaple (VET) + Instrumentation & Electrical Technicians « Engineers - Electrical, Gas, Chemical (Higher Ed.) .
« Industrial designers (Higher Ed.) VET/Paraprof) « Quality and Safety Managers (Higher Ed.) Installation of Refuellers mnde[[mg of the future green
* Engineering Trades (VETy * Mechanical fitters VET) « Hydrogen Dispenser Technicians® (VET/Paraprof) | | ® Engineers- Mechanical, Electrical (HigherEd) hydmgen economy, the
s

Design of Integrated Systems and Faciliti + Mechanical Fitters (VET) « Gas Fitters (VED) * Power Plant Operators (VED)

+ Engineers - Systems/Integration, Robotics, " n - i i
Aot e Plcine Consircion, ommissioning & - Eecrayser Technicans* (VET/Parapro) emergence of jobs being
* Industrial designers (Higher Ed)  Instrumentation & Electrical Technicians, il b-!( m( q;
* Draftspeople (VET) + Pipeline Technicians (VET/Parapraf) including SCADA (VET/Paraprof.) * Plumbers (VET) imp acted green drogen-
« PrjectManagers Pazpion) * Beaicians /E)
Hydrogen Pipeline, Storage and ey Pipeline and Hydrogen Storage Facilties related changes over the
Transport Facility Design + Surveyors (Higher Ed) Operations and Maintenance Cl:lmlng d&ades IS DFEdICtEd
. Eng\ neers - n?ﬁ_mhaméjli Electrical, Chemical, * Pipeline Technicians (VET/ Paraprof) 1 Plumbers (VET) N h f. l
lutomation (Higher « Specialist Hydrogen Process Operators, * Flumbers below.
+ Draftspeople (VET) including SCADA (VET)* ® Electricians (VET) In t e Igure "
* Industrial designers (Higher Ed.) « Project Managers (Paraprof) + Safety Managers (VET/Higher Ed.) : .
+ Fuel Cell Technicians (VET) Paraprof.) * Engineering Support (Parapror /Higher Ed.) As the industry rapidly evolves, these

Planning, Approvals and Compliance processes

* Engineering Trades (VET)

+ Planners (Paraprof.fHigher Ed) o Plumbers (VED) predictions are subjected to change.
* Regulatory Officers (Paraprof./Higher Ed.) * Electricians (VET)

The introduction of new technologies,
# Project Managers and Consultants * Gas Fitters (VET) - . -
(Paraprof [Higher £d.) « Specialist Hydrogen Process Operators* implementation of new regulations and
* Project Managers (Paraprof) (VET/Paraprof./Higher Ed.) . swuaus( ydrogen Process Operators* doption of t le i cted
+ Instrumentation & Electrical Techmicians (VET) + Mechanical Fitters (VET) Paraprof. Higher Ed.) adoption of hydrogen to scale is expecte
« Engineering Trades, including for pressure to result iI"IijS needingto be filled
earlier than anticipated.

vessels, etc. (VET)

All above + Fuel Cell Technicians* (VET/Parapror) *+ Specalit y dm;Prvac(ﬁss Operators*
Paraprof./Highes
* Equipment Certifiers
auip VED Dangerous Goods Transport

© Plumbers and engineering trades, including "
for pumps (VET) ra * Drivers (OT))
* Instrumentation & Electrical Technicians N Manufacturing * Vehicle inspectors (0T])
(VET/Paraprof)
© Process Operators (VET/ Paraprofy
 Specialists in treatment, testing, and Production & Assembly of electrolysers,
compliance ofwater quality (VET/Paraprof.) fuel cells and components
* Engineers - Process, Chemical, Civil,
Mechanical (Higher Ed.)

« Process Operators (VET)
* Metallurgists (Higher Ed)
* Engineers - Chemical, Mechanical (Higher Ed.)

Hazardous Areas

* Electricians (VET)
* Inspectors (Paraprof)

+ Engineers - Manufacturing, Robotics, + Safety Managers (VET/Parapron)
Automation (Higher Ed.)

* Manufacturing Workers (VET/ OT])
+ Engineering Trades (VET)
+ Composites Technicians (VET)

Trainers and Teachers.

« On-site emergency teams* (VET)
« First Responders (VET/Higher Ed./ Specialist training)

* All Roles (VET/OT))

* For all roles (VET/Paraprof /Higher Ed)

Maost others wil build on existing capal
Vocational Education and Training (VET); nnmmmmmngm\ Higher Education — Bachalor/ Postgraduata (Higher Ed.); Paraprofessional — Advanced diploma or Assoiata degrea (Parapror)

This Hyare Map hos been developed and testedwitt industy stkeholders o
S e e e e e, n‘rl!‘z'nu a hws employment opportunityfor Queensiand.

0z 2026 2030 2035

Australia Hydrogen Workforce Industry Roadmap
Victorian Hydrogen Workforce Report/Roadmap

Figure 12. Predicted emerging jobs invarious industries driven by green hydrog
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NETL REGIONAL WORKFORCE INITIATIVE UP -

Supporting Regional Economic and Workforce Development opportunities. LABORATORY

. X X

RWFI Hydrogen Workforce Resource

* NETL RWFI launched a H2 Workforce website
for regional stakeholders as well as a
Methane Mitigation Workforce website. NETL
RWEFI will launch similar workforce resources
for carbon mitigation technologies and serve
as a web portal for regional stakeholders to
learn more about skills, reports, analysis and
funding available for workforce activities.

Hydrogen Workforce Onlin

Funding Opportunities
- -

Upcoming Events
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NETL RWFI- Next Steps S[eNeey

Let's Connect, Communicate and Collaborate! TL LABORATORY

Catalyze external funding with stakeholders and
partners to amplify our impact

Expand our support of NETL efforts in supporting
a regional and national hydrogen economy and
other carbon management technologies

Developing new focus groups regionally around
emerging technical areas such as DAC, hydrogen,
manufacturing, rare earth metals, etc.

www.netl.doe.gov/rwii
netl..wfi@netl.doe.gov
Anthony.Armaly@neil.doe.gov

Continuing to work closer with the other national labs,
creating a National Lab community of practice and
to be collaborative on commercialization, economic
development and workforce projects MattGarcia@cemgconsulting.com
Matthew.garcia@netl.doe.gov

U.S. DEPARTMENT OF
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__CONTACT INFORMATION ?@E .

For More ln'formaﬁon, Contact Anthony Armaly

anthony.armaly@netl.doe.gov f L 4
+1-412-386-6040

You

in
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US Census/American Communities Survey
 Sociodemographic information on “current” job holders by industry/occupation

« Geographic location of workforce by home address only
« Commuting patterns

Job Postings Data
* Postings tell us how industry is changing over time and how employers are responding

 Postings typically list desired skills and required certifications
« Can compare occupations between and within industries to determine gaps in workforce skills

@ LDES NATIONAL CONSORTIUM
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Autoworker demographics in Ml

% of Industry in Occupation

Occupation
Production Occupations
Architecture and Engineering Occupations

Installation, Maintenance, and Repair
Occupations

Management Occupations

Transportation and Material Moving
Occupations

Office and Administrative Support

Occupations
Other
% of Jobs
Males 71.4%
Females 28.6%

@ LDES NATIONAL CONSORTIUM

Jobs
125,305

50,070

(2023)
67.8%

8.8%

4.5%

4.4%

4.4%

3.1%

6.9%

White

Black or African American

Asian

Hispanic or Latino

Two or More Races

American Indian or Alaska Native

Native Hawaiian or Other Pacific Islander

14-18
19-24
25-34
35-44
45-54
55-64

65+

% of Jobs

0.2%

54%

21.0%

20.7%

27.2%

22.0%

3.6%

% of Jobs

64.6%

22.1%

6.1%

54%

1.4%

0.3%

0.1%

Jobs
113,289
38,810
10,775
9,395
2,490
517

99

Jobs
393
9,513
36,778
36,265
47,664
38,533

6,230

2023 Jobs

51,107
g&i‘é‘% to 51,106

20,630 to 31,256

6426 to 20,629

. 2155106425

0to2,154

| FE |
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Top 15 Skills for Auto Industry Jobs

Jan 2023 - Mar 2023

I MNew Product Development

. Project Management
. Auditing
E Purchasing

Mechanical Engineering

Electrical Engineering

. Tooling

. Finance

. Computer Science
Continuous Improvement Process
Automation
Manufacturing Processes

. Automotive Industry

. Machinery

Apr 2023 - Jun 2023

. Project Management
. Auditing

. New Product Development

Continuous Improvement Process

Electrical Engineering
Mechanical Engineering
. Computer Science
Automation
| Manufacturing Processes
- Automotive Industry

Il Machinery

Bl 1erketing

@ LDES NATIONAL CONSORTIUM

Jul 2023 - Sep 2023

l Project Management
. Auditing

. New Product Development

' Purchasing

. Computer Science

. Tooling

Mechanical Engineering

Electrical Engineering

. Finance

Continuous Improvement Process

. Machinery

Manufacturing Processes
. Automobive Industry

Automation

- Marketing

Oct 2023 - Dec 2023

. Project Management

. Mew Product Development

B Auitine
- Purchasing
Mechanical Engineering
- Tooling
- Computer Science
Electrical Engineering
Bl Finance
Manufacturing Processes
Automation
Continuous Improvement Process
Bl Automotive Industry

B Machinery

B Marketing

Jan 2024 - Mar 2024

ICEV Job Skills

GreenJob Skills

Project
management

HVAC

Computer Science

Plumbing

New Product
Development

Tooling

Electrical
Engineering

Automation

Tooling

New Product
Development

Manufacturing
processes

Process
Improvement

Mechanical
Engineering

Electrical
Engineering

Automation

Data Analysis

Machinery

Power Too|
Operation

Continuous
Improvement
Process

Electrical Wiring
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Based on Linkedln profile scraping

Automobile and Light Duty Motor ...

Colleges, Universities, and Professi...

Mew Car Dealers

Other Motor Vehicle Parts Manufa...
Engineering Services

Custom Computer Programming S...
Full-Service Restaurants

National Security

All Other Miscellaneous Retailers
Software Publishers

@ LDES NATIONAL CONSORTIUM

Automobile and Light Duty Motor Vehicle Manufacturing

MNew Car Dealers

Colleges, Universities, and Professional Schools
Other Motor Vehicle Parts Manufacturing

All Other Miscellaneous Retailers

Engineering Services

Software Publishers

Commercial Banking

Custom Computer Programming Services
Automobile and Other Motor Vehicle Merchant Wholesalers
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Mission and Assessment Objectives

MISSION
« Parallel to goals of DOE and FCAB', Li Bridge? objective to strengthen and sustain the domestic lithium
battery supply chain

« Meeting this objective requires building a U.S. skilled workforce scaled to industry demand

* Phase 1: Examine Workforce Skills Gaps? within current battery industry, determine needs for training
and education

Mineral Exploration Materials Processing Battery Pack Second Life,

ASS ESSM ENT O BJ ECTIVES & Extraction & Synthesizing Manufacturing End-of-Life, & Recycling

« Develop, execute comprehensive

needs

* |dentify needs across the whole N
i Mineral & Cell & Component Applications 3
battery SUDDly Chaln Material Refining Manufacturing
« Capture representative sample from ‘ | ‘ |
each sector ' '
Upstream Downstream

CENTER FOR
AuTomoTive VAL CONSORTIUM
y. REBEREGE " FCAB report, 2 Li-Bridge Report; 3 McQuilling (2021)




Scope and Key Metrics of Workforce Needs

SCOPE OF INDUSTRY ASSESSMENT
 Gather perspectives of industry employers within lithium battery industry across the entire supply chain

« 2023 assessment executed via online survey platform, contact with industry and public sector
 This phase 1 identifies needs of industry. (Does not catalog training and education resources - that's phase 2)

KEY METRICS OF WORKFORCE NEEDS

SKILLS GAPS WORKFORCE SHORTAGES

HIRING CHALLENGES EXPECTED HIRING
DEMAND

s

CENTER FOR
auTomorive VAL CONSORTIUM
RESEARCH




Results: Skills Gaps and Outdated Skills

A. Skills Gaps

INDUSTRY-WIDE GAPS

Electrochemistry / Battery
Chemistry

Manufacturing

Battery management systems
(BMS)

Product & system design
Safety
Battery Recycling

CENTER FOR
auTomorive VAL CONSORTIUM
RESEARCH

UPSTREAM GAPS

Chemistry/ Chem.
Engineering,
Extraction / Mining,

Metallurgical/ Mineral
Processing

DOWNSTREAM GAPS

Electrochemistry/ Battery
Chemistry

Battery Materials

(Chem. Eng. & Materials
science)

Battery Management (BMS)

ADVANCED
MANUFACTURING

Materials science,

Chemistry/
Electrochemistry,
Managing/ operating
automated tools

B. Outdated Skills

60%"

*Percent reporting 25-100%
of employees with outdated
skills



Findings: Workforce Shortages

A. SKILLED LABOR
SHORTAGE

* Percent of employers reporting lack of
skilled local labor

CENTER FOR
auTomorive VAL CONSORTIUM

RESEARCH

B. LABOR SHORTAGE
BY SECTOR

85%

Upstream Downstream Complementary

*Percent of employers reporting lack of
skilled local labor

C. ROLES IN SHORT SUPPLY

Engineers
Technicians
Manufacturing/Assemblers
Scientists
HR/Professional
Safety
Operators
Electricians
Mechanics
Maintenance
Managers

B Upstream

B Downstream

Complementary



Findings: Recruitment & Retention Challenges

A. Recruitment Challenges B. Reasons for Retention C. Recruitment
for Technical/ R&D Roles Challenges Challenges: Relocation

40% report challenges retaining
skilled employees

Competition with other industries

62% Lack of veteran leaders and SMEs
Geographic location/ cost of living
Shift work

Turnover due to high demand for
battery engineers

*26% report no challenges,
**12% challenges developing

*49% report no relocation challenges

CENTER FOR
auTomorive VAL CONSORTIUM
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Findings: Growth and Hiring Demand

A. Demand driving B. Hiring Demand Increases C. Hiring Demand
Industry Changes (2023-2026) by Area and Following Scale-up
Training level (2026 - 2030)
UPSTREAM SECTORS 69% expect
Areas: Mineral exploration, Mining aemandto
5804* Training Source: On-the-job, continue
Apprenticeship, 2-year degree ncreasing
DOWNSTREAM SECTORS
Areas: Components, Cell Mfg., Recycling I
* Industry organizational changes expected Training Source: On-the-job, 4-year degree S
(e.g, newaepartments, structure or Decrease Decrease  No Increase Increase
[nitiatives), >10% <10% Change <10% >10%

** Emerging changes *** No Change

RESEARCH

@ cevenron | ACCESS the full report: CARgroup.org BIETNA
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