


Rick Mihelic

Director Emerging Technologies
North American Council for Freight Efficiency



The more WOMEN at work
the sooner we WIN!

* Long Road

1940’s







* Battery Electric Trucks
* Fuel Cell Electric Hybrid Trucks
* Alternative Fuel Hybrid Trucks

Common Themes

* Electric Motors

* Batteries

* Computer Controllers

* High Voltage Cables

* High Voltage Connectors
* Regenerative Braking

* Smart Systems




Courtesy of Cummins Inc.



Smart Systems

Less Maintenance -

Quieter —

No fumes —

Fewer liquids —

Regenerative braking —

Very automated powertrain —

High voltage batteries, cables, connectors
Software controllers

Sensors

Still have air compressors, air brakes, suspensions, tires

Drivers report
less stress and
fatigue
at end of day



* Gender

e Ethnicity
* Age

* Education

* Ergonomics



Truckers’ Race and Age
(in thousands)

* Gender - Women
* 10% of drivers
* 21.1% transportation managers

* Ethnicity

* See graph
* Age

* See graph

https://www.census.gov/library/stories/2019/06/america-keeps-on-trucking.html



e Education

https://www.census.gov/library/stories/2019/06/america-keeps-on-trucking.html



Employment,

Data series 2019
Bus and truck mechanics and diesel engine spedalists 55,690
First-line supervisors/ managers of transportation and material-moving machine and vehicle operators 41,570
Laborers and freight, stock, and material movers, hand 122,880
Truck drivers, heavy and tractor-trailer 895,670
Truck drivers, light or delivery services 51,410

Wages, 2019

Hourly Annual
Data series Median Mean Median Mean
Bus and truck mechanics and diesel engine spedalists 21.62) 22.13 44,970 46,030
Eir::;.l::fs supervisors/ managers of transportation and material-moving machine and vehicle 28.64 2048 59,570 61,320
Laborers and freight, stock, and material movers, hand 15.89| 16.84 33,000 35,020
Truck drivers, heavy and tractor-trailer 22.29 22,79 46,370 47,400
Truck drivers, light or delivery services 20.17| 20.75| 41,960/43,150

https://www.bls.gov/iag/tgs/iag484.htm#workforce

Perennial

shortages

in all these
roles



Diversity and Inclusion

“I think the original concept
is very needed an t

but it is compli
Massiel Diez

Common Ground

Everyone can add value
Everyone wants to be valued
Everyone wants to be of value




PETERBILT RECOGNIZED AS A TOP
PLACE TO WORK FOR WOMEN 2018
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Denise Rondini

Freelance Writer
Rondini Communications



Typical trucks from 1982






Not just:

e Gender

e Ethnicity
e Skin color

Also Includes:

e Age

e Culture

e Sexual Orientation
e Education

e Background

e Experience

e Physical Abilities






Higher Innovation & Increased Better/Faster Decision Making Higher Employee Engagement

Creativity



Reduced Employee Turnover Better Company Reputation Increased Profits
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WOMEN IN TRUCKING

Start in Elementary School Girl Scouts Build Relationships Find A Mentor/Be A
& Stay Involved Mentor



We’'ve come a long way and
have made progress...

But we’ve still got ground to
covetr.



Today’s Fuel- Efficient Trucks The Tesla Semi The Nikola Tre



Jessie Lund
Senior Associate
Rocky Mountain Institute (RMI)



Perennial challenge for trucking industry
Shortage of ~60,000 drivers

Causes:
* Age
* Gender
* Lifestyle
* Competition (construction, food delivery, etc.)
* Industry growth

1.1M new hires expected over the next decade
* Replacing retiring truck drivers will account for ~54%
* Industry growth will account for ~25%

Turnover also a challenge
* 89% for large for-hire truckload carriers & 73% for small for-hire truckload fleets

Because of COVID-19, the number of people obtaining CDLs is expected to drop by >40% this year

Sources: ATA Truck Driver Shortage Analysis 2019 & Commercial Vehicle
Training Association



Zero-Emission Vehicles (ZEVs) can help attract drivers & expand
diversity of applicant pool.

* Less Noise

* Higher Torque/Performance
* Cleaner Operations (literally)
* Driver Comfort

* “Cool Factor”



* 80% of Millennials and Gen Zs think government and business need to
make greater efforts to protect the environment

* Climate change/protecting the environment is among the top 3 concerns
for Millennials and Gen Zs (along with health care and unemployment)

* 76% of Millennials consider a company’s social and environmental
commitments when deciding where to work

* 64% won’t take a job if a potential employer doesn’t have strong corporate
social responsibility (CSR) practices

* 83% would be more loyal to a company that helps them contribute to
social and environmental issues

Sources: 2016 Cone Communications Millennial Employee Engagement
Study and Deloitte Global Millennial Survey 2020 of more than 27.5K
millennials and Gen Zs



* High-profile entrepreneurs like
Elon Musk & Trevor Milton

e Influential social media users with a
combined Twitter following of ~40M


https://www.youtube.com/watch?v=bUN2alQKAY0
https://www.youtube.com/watch?v=bUN2alQKAY0

More regional haul operations are conducive to ZEVs and a
more diverse driver pool

e Observed growth in regional haul operations, documented
in 2019 NACFE report, More Regional Haul: An Opportunity
for Trucking

* Driven by a combination of several factors

* Regional haul is also fertile ground for ZEVs, given its short-
haul nature and return-to-base operations
 Relatively straightforward to build out charging/fueling
infrastructure

* Regional operations also mean drivers are more likely to get
home on a regular basis

» Attractive career for more people of all backgrounds and
identities






High-Potential Regions
e California

e Cascadia (OR & WA)

* Texas

* Front Range (CO)

* Northeast (NY, PA, MA)



WIT launching Diversity & Inclusion (D&I) Index
* D&l Index designed to:

* document the programs that fleets currently use

* share best practices that have proven successful across
the industry

* recognize creative solutions in different areas
e 15t edition will open for applications in March 2021
e Results unveiled in Fall 2021

* More info to come in “Taking Transportation Forward: The WIT Diversity &
Inclusion Index” Accelerate! Session



Emily Conway

Fleet Sustainability Manager
PepsiCo



*Based on 2019 estimated annual retail sales





















Funded in part by California Climate
Investments, and in partnership with the San
Joaquin Valley Air Pollution Control District,
Frito-Lay is transforming the Modesto plant into
a near-zero emission freight facility.

Project Partners:

San Joaquin Valley Air Pollution Control
District, American Natural Gas, Tesla,
Peterbilt, Meritor, Volvo, Crown, BYD
Motors LLC, ChargePoint, Café Coop,
Project Clean Air, CALSTART, University of
California, Riverside CE-CERT, Gladstein
Neandross & Associates

Transforming Modesto Video: https://youtu.be/liR-MBt08Bg



Scope includes:

 Electric yard tractors, box trucks,
and traciors

» Low NOy CNG tractors

» Nearby natural gas fueling station
with renewable attributes

* Li-lon powered forklifts

« Heavy-duty Electric Vehicle
Support Equipment (EVSE) with
baftery storage

 Solar carport with battery storage
« Employee light-duty EVSE



Denise Rondini Jessie Lund Emily Conway
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* What advice would you
give women about getting
into the trucking industry?

Denise Rondini Jessie Lund Emily Conway
Freelance Writer Senior Associate Fleet Sustainability
Rondini Communications Rocky Mountain Institute Manager

(RMI) PepsiCo



* What makes electric
trucks promising to
you for diversity?

Denise Rondini Jessie Lund Emily Conway
Freelance Writer Senior Associate Fleet Sustainability
Rondini Communications Rocky Mountain Institute Manager

(RMI) PepsiCo



* How do we expand
the applicant pool
across genders, age

groups and Emily Conway
eth N ICItIeS? Fleet Sustainability

Manager
PepsiCo



* Social justice seems a big part
of funding for electrification in

California.
* How do electric trucks improve Jessie Lund
. . Senior Associate
quallty Of llfe? Rocky Mountain Institute

(RMI)



Denise Rondini Jessie Lund Emily Conway

Freelance Writer Senior Associate Fleet Sustainability Manager
Rondini Communications Rocky Mountain Institute (RMI) PepsiCo



* NACFE - www.NACFE.org

* Electric Trucks - https://nacfe.org/emerging-technology/electric-trucks-2/
* Run on Less demonstrations - https://nacfe.org/run-on-less/

e Battery Electric Powertrains for Class 8 Regional Haul Freight Based on NACFE
Run-On-Less

 Fuel Cell Electric Trucks: An analysis of hybrid vehicle specifications for regional
freight transport

 Mathworks Math Modeling Challenge - https://m3challenge.siam.org/

* PepsiCo - https://www.pepsico.com/about/diversity-and-engagement



https://www.nacfe.org/
https://nacfe.org/emerging-technology/electric-trucks-2/
https://nacfe.org/run-on-less/
https://nacfe.org/wp-content/uploads/2020/06/EVS33_Mihelic_ID257_NACFE_NREL_PrePub_Download.pdf
https://nacfe.org/wp-content/uploads/2020/06/Informational_NACFE_BPS_Truck_White_Paper_Download.pdf
https://m3challenge.siam.org/
https://www.pepsico.com/about/diversity-and-engagement

