Last-mile delivery innovations — a systematic literature
review

Background: The demand for last mile delivery is increasing as the urban population and e-
commerce continues to grow [1]. These delivery vehicles add to traffic congestion [1],
diminish available space in cities [2], and produce emissions [3]. The cost of last mile delivery
is estimated to be 28% of the total transportation costs, making it the most expensive part of
the entire supply chain [4]. To improve the sustainability and resilience while minimising the
cost of deliveries, there is a growing need for alternative last mile delivery solutions [5].
Therefore, it is not surprising that huge amounts of research have been devoted to improving
last mile delivery over the last decade.

Aim: The aim of the paper is to offer a point of reference for innovations in the last mile
delivery research area. Both academic publications as well as grey literature are considered
given that the focus is not on identifying the best quality publications nor evaluating the
usefulness of innovations. The aim is to provide a repository of solutions for innovators,
academics, and policymakers. Favourable benefits in one area does not necessarily mean
that they will have the same effect in other urban environments, therefore the focus is not
on providing an overall judgment of the innovation, but rather to illustrate their maturity
level, as well as identify where they worked well and where they didn’t.

Methodology: A systematic literature review will be conducted to identify innovations in last
mile delivery to achieve net zero. Any type of study or grey literature will be included from
theoretical proposals, simulations, small scale case studies or evaluations of real-world
implementations.

Results: Various innovations in the last mile delivery area have been proposed, tested, or
implemented. The use of parcel lockers is probably the most frequently suggested way to
mitigate the externalities associated with last mile delivery [3]. They are often recommended
as the ultimate solution for failed deliveries [6], to fix address finding issues [7], return
deliveries [7], to consolidate deliveries [8], to reduce the number of drop-off points [8], to
reduce the vehicle kilometre travelled [7], to lowering the delivery costs [9], to increase
sustainability [10], as well as reduce emissions, noise and traffic congestions [11]. However,
research has also shown that allowing people to drive their car to pick up parcels can
completely reverse these benefits [3]. Also, the inhomogeneity of the parcel deliveries as well
as seasonal demand changes makes achieving a high utilisation of parcel lockers a challenge.
Modular lockers have been proposed as an option to adjust the lockers to the current demand
[12]. Another innovation proposed are pedestrian porters and cycling couriers which are
trialled as a case study in London, UK [13]. Autonomous delivery robots, especially sidewalk
autonomous delivery robots (SADRs) are gaining popularity to meet the growing expectations
of on-demand delivery [14]. However, they do come with their own unique set of challenges
and pitfalls [14].
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