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This study aims to provide an overview of the different technologies of electrification, automation
and shared mobility (3Rs) in freight transportation for the long-haul and last mile. The study provides a
view of their penetration status and explores the potential, challenges, and unintended consequences of
their arrival in the transportation system. An overview is also provided of the required changes and the
driving forces needed to foster the 3Rs in freight. The results can help inform the development of the next
phases and future steps, plans, and policies or initiatives needed for the next generation of the freight
transportation system, especially in urban areas.

The negative impacts of the disproportionate externalities of transportation, such as pollutant
emissions, noise, and congestion, have called into question the sustainability of traditionally used modes
and logistics operations. Consequently, in the last few years, several new technologies have been tested;
more efficient and less environmentally disruptive, these technologies are being embraced in the so-called
transportation third revolution (3Rs): automation, electrification and shared mobility for both passengers
and freight. On the passenger side, the 3Rs have already shown significant benefits in cost reductions,
noise, and emissions. However, on the freight side, the revolution is still in its infancy, which is the reason
behind this study’s focus on the status of 3Rs in freight.

The technologies in this revolution have different features; cargo capacities (size, weight),
refueling needs, and even differences in infrastructure requirements (e.g., sidewalks, bicycle lanes, and
near-ground air space). All of these requirements/changes are a key challenge for the planners and
decision-makers that will need to design new policies that guarantee the integrity and safety of all urban
system users. It is indisputable that electrification and automation technologies will change freight
transportation and will introduce new paradigms, regulations, road rules/laws, potential benefits, and
negative impacts. A better understanding of the features of these technologies is necessary for
anticipating their unintended consequences, or for reorienting their development. Consequently, it is
important to consider such questions as: What is the potential of these technologies?; Which is ready for
implementation?; What are their current, and expected, penetration levels?; and What are the changes
needed to accommodate these technologies in the freight transportation system?

The team conducted a multiple-pronged research approach. The first step was a synthesis of the
literature to identify the relevant characteristics of the urban transport system. The team focused on two
industrial and economic sectors in urban areas: food and retail, considering their participation in the urban
freight sector and current initiatives in those areas. Second, the team conducted a comprehensive
literature review, including technology developers’ commercial information and scientific
research/reports to identify the various in process options for the urban delivery revolution. The team
described several case studies and performed critical analyses to identify benefits, challenges, and
possible unintended consequences associated with the arrival of these new technologies. Finally, the
team discussed potential driver factors to foster greater penetration of the 3Rs in freight.
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Results

Potential Benefits

*Road conflict mitigation due to the use of sensors to
identify/anticipate potential hazards.

* Global GHG reduction (dependent on energy source)
* Zero/almost zero tail pipe emissions.

* Parking assistance; less space required between
vehicles
* Smart/efficient parking finder
ongestion
* Shorter safe following distance on roads
* Smart braking and acceleration; reduced traffic
destabilizing shockwave propagation.

* Can replace van trips in pick hours using bike lanes

* Can replace last-mile van trips using safe near-ground

air spaces
* Can replace last-mile van trips using the sidewalk

=

rashes economic cost
l] * Less vehicles in regulars roads; less chance of crashes

o Sensors and safety systems reduce chances of crashes
® * Higher safety standards

. * Cheaper delivery cost in short distances
=&

Unintended Consequences

Travel behavior

* VMT increases; independent trip increases by non-

= regular drivers (E.g. disabled, older populations)

O— U}

Road conflicts

H * Blocking sidewalks for to disabled populations (e.g.,
AOK blocked narrow sidewalks, pedestrian bridges by

devices )
* Stuck devices blocking interceptions
* Crashes with cars when crossing interceptions

* Over-sized cargo bikes blocking bike lanes
0240
Privacy
H w * Potential privacy violation due to filming
o® § X5

Security risk
F * Potential high-level hazards if hacked for criminal
o 13

purposes

PEN

e |52

Safety risk

* Crashes due to offline devices/vehicles (e.g., Falling
drones, Uncontrolled AMRs and autonomous

Strengths

Substitution

4 I\ *Light and mdium-duty trucks could be substituted 1:1
!:l "0™"0"
Ease to penetrate the market

Z P‘ * Minimal regulatory barriers
.(-\I'-) 0240,

* Wide public acceptability
* No required additional high-level training for workers
Affordability
W * Relatively low purchase cost
OO
Versatility
*Able to better navigate congested streets
*Able to navigate alternative roads;

sidewalk, near-ground air space
* Reduced parking space requirements

07O bike

lane,

LJ,EQJ
Efficiency

s

* Time efficiency: full week (24/7) work including
overnight; reduced need for receiver; adaptability of
automatic loading/unloading devices/platforms

* Cost efficiency; several devices controlled by a single
supervisor

* Minimize travel distance

Accessibility

> * Serve areas without road access

Barriers

Vehicle cost
4a * High purchase costs when compared with
_- = diesel/gas vehicles
Missing research
@ * Authorities set high caution standards for
o release operative licenses due to a lack of
understanding about the impacts of most
3Rs technologies.
Public infrastructure
E * Lack of a charging infrastructure
Public Perception
= * Sectors of the population consider them as
potential hazards

CJ
o

Litigation/Liability
ﬂ * Lack of legal precedent regarding liabilities
L B

(driver or manufacturer responsibility)
E - when crashes occur.
Labor unions/Workers rejection

= * Fear of the potential replacement of human
workers by autonomous devices

.
o |

* Some public concerns about privacy due to
the devices filming.

For more information, the reader is referred to the project report “Automation, Electrification, and
Shared Mobility in Freight,” or contact Miguel Jaller, mjaller@ucdavis.edu.






