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Battery Workforce Development

The issue...

There is a critical need to expand, at all education levels, training
for the battery design and manufacturing workforce

e Recent Survey by National Battery Association (NAATBatt)

90% of respondents found that there were a limited number of applicants
with required skills for recent postings

* 44% did not find local applicants with skills needed

Limited electrochemical degree programs available

 Educational gaps exists at all levels, from associate degree to post-doc
* Opportunity to create certifications in absence of advanced degree programs


https://nac.naatbatt.org/wp-content/uploads/2021/12/NAATBatt-Edu-Comm-Survey-Results-Overview_Final_Dec-21-2021.pdf?_gl=1*1q58sce*_ga*ODkyMDE5NTk5LjE2NTE1ODQ5MDU.*_ga_QRKGGXYDL6*MTY1NDgwMDAzNi40LjEuMTY1NDgwMDA2Mi4w

Battery Workforce Development

Missing Skills from Existing Applicant Pool (n= 58)

skills gaps in % of responses within individual sectors

Application 2:

Application 1: Transoortation Cell and Component
Stationary Sector(incl EV Manufacturing Raw Materials, Total . The percentages are based on
Battery Sector charain avi.atio'n (electrodes, Refinement, and Responses h b f f
(utility 8 ging. ’ |electrolytes, modules, Recycling re: skill the number of responses Tor

customer side)

two wheeled
vehicles)

Electrochemistry, Battery
Chemistry

56%

54%

Battery materials (chemical

engineering, materials science)|

44%

54%

packs)

System Design

Prototyping

36%

42%

38%
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Battery testing

56%

54%

Safety (electrical, fire, hazmat,
etc.)

32%

46%

Application of batteries
(installation, operation, etc.)

56%

50%

Operation and maintenance

40%

31%

each skill divided by the number
of responses in that sector for all
skill

These percentages highlight the

Mining
Electrical = :
Sower Electronios In-sector |mportance/shortage
Software/BMS of each skill

Materials and electrochemistry
are most highlighted here,
especially for manufacturing and
materials, but storage
applications saw greater desire

Battery recycling 24% 38%
Environmental engineering 12% 15% . % for:
Project management 36% 31% 26% 25% 16 Ps Software and BMS
Technical lead, manager 36% 31% 47% 25% 21 )
Supply chain management 28% 23% 29% 32% 16 . System De5|gn
Ma"“fa‘:t;':sr:grf;"c" plant 36% 31% 50% 29% 26 * Battery Testing
Total Responses from Sector 25 26 34 28



Battery Workforce Development

Where should missing skills be taught?

skills gaps in % of responses at different levels of training institutions

In-house 2-year 4 Year
L. . Post- Total
Trade School| training or re- | Community College/
K . - Graduate |Responses

training College University
Battery materials . 22% 27% 34% 44
{chem engineering, mat science)
Mining 19% 15% 14% 16% 14
Electrical 15% 37% 35% 23
Power Electronics 15% 31% 40% 24
Software/Battery Management 6 34% 51% 31
System Design ; 23% 49% 30
Prototyping 19% 42% 31% 42% 25
Battery Testing 48% 54% B60% 53% 35
Safety (electrical, hazmat, fire, etc.) A1% 42% 43% 33% 23
APpllcatlc?n of battel:les 529 539 34% 30% 21
{installation, operation, etc.)
Design for Waste management 22% 23% 26% 37% 20
Battery Recycling 37% 42% 27
Environmental engineering 33% 17
Project management 37% 21

Technical lead/ management 44%
Supply chain management 37%
Manufacturing including plant design 51%
Installation of battery systems 41% 35% 40% 19%
Operation and Maintenance of systems 52% 50% 31% 23%
:E[I:;:I\::::ts;;:)s for battery technicians 599% 50% 57% 30%
First response to battery fires 37% 54% 37% 19%
Total responses from training institution 27 26 35 43
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The percentages are based on
the number of responses for
each skill divided by the number
of responses that included that
institution for any skill

These percentages highlight
unique roles each type of
training institution provides
Training in materials and
electrochemistry are most likely
to be taught at the university
and post-graduate level

Testing, installation, O&M,
electrical skills and fire response
are much more likely to be
taught at trade or community
colleges or through in-house
training



Battery Workforce Development

The Electrochemical Society (ECS) and NAATBaat are well-
alighed and uniquely positioned to help address this issue

* Overlapping technical scope and field of Interest

* Diverse, but complementary, memberships representing industry,
academia, and governmental agencies

e Strong alignment with the Department of Energy’s Li-Bridge Program
based at Argonne National Lab

=NAATBatt

I N T E R N A T I O N A L



https://www.anl.gov/li-bridge

ECS Membership = Connection

Benefit from connecting
with your community

ECS membership connects you to the
electrochemical community:

* Facilitate your research and discovery through ECS meetings Join ECS!

which convene scientists from around the world; . | -
e Access professional support through your lifetime career: VISlt EIECtrOChem 'Org/jo"‘
e Open up mentorship opportunities across the stages of your career;

e Build relationships that nurture partnership, teamwork—and success!



Battery Workforce Development

Plan Overview...

* @Given our non-profit charters/missions, maximize amount of free
content available; minimize fees associated with for-pay content

* Create/actively manage a clearinghouse of available resources
(ECS/NAATBaat and other), vetted and reviewed by the
ECS Education Committee

* Working with instructional design experts, launch online learning
management system/software (LMS) for initial set of 1-3
certificate courses in the most-critical areas

* Concept of micro-credentialing

* Begin scoping how potential certifications, awarded after
completion of various certificate level courses, might be structured
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Where we are now...

Actively engaged with instructional design experts on platform
launch and system integration

ECS Battery Division and Education Committee are scoping initial
courses, syllabi, and identifying experts to develop course content

ECS and NAATBatt joint efforts

v continuing industry outreach to ensure relevancy of courses and
usage of content post-launch

v seeking industry and governmental financial support to help keep

development costs (and ultimately what is charged for courses) as
affordable as possible
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Possible Courses

* Fundamentals of * Battery Cathodes
Electrochemistry * Battery Fabrication

* Electroanalytic Techniques * Battery Thermal Management

e Electrochemical Impedance

e Battery & Pack Degradation
Mechanisms and Prognostics

» Battery Safety and Approaches to
* Battery Electrolytes Fire Control

Spectroscopy
* Introduction to Batteries

* Battery Anodes * Beyond Lithium-lon Batteries
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Discussion Q/A
* Topics to address?

* Courses and resources to include in clearinghouse?
* Potential industry partners

* Other groups to engage
 Comments/questions/feedback

* chris.jannuzzi@electrochem.org
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