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Regulation for Artificial Intelligence and Robotics in Transportation, 
Supply Chain Management, and Logistics
Julian Sanders*

Previous production-oriented developments in technical infrastructure and IT form the basis for recent trends of automatization and digitalization 
in the transportation, supply chain, and logistics sector. Along with economic aspects, areas such as human perception, motivation, and safety are 
gaining in significance against the background of artificial intelligence and robotics. Long seen as contradiction, these factors are now understood as 
a crucial enabler for overall economic impact and success. In particular, for the people-oriented logistics business, but also for many other industry 
branches, the question of regulation becomes increasingly important in order to secure human trust and motivation in artificial intelligence and 
robotics without raising the burden to economic development.  

Introduction

T
hrough terms such as the Internet of Things, In-
dustry 4.0, and Physical Internet, many automa-
tization and digitalization trends are developing 

for the transportation, supply chain, and logistics sector. 
Both trends result largely from production-based develop-
ments over the last years that have changed the role of data 
comprehensively (Figure1). Starting with the implemen-
tation and operation of LVS systems in the 1970s, data 
became rapidly enabler for processes in the 1990s and also 
for products until the 2000s, and are today products them-
selves. The different data development stages should not be 

understood as disjunct, rather as parallel developments in 
companies. For one thing, data are the result of digitaliza-
tion and automatization, but also a resource for service cre-
ation or even products, which leads to the ‘data paradox’.

Considering that the number of connected devices has 
increased by a factor of almost 35,000 since the first con-
nected devices were launched in 1992, the development of 
the Internet of Things has increased the number of connect-
ed devices almost exponentially. By 2020 the total amount 

of connected devices will double to 50 billion due to fur-
ther development of the Internet of Things (Figure 2).

In summary, past and present trends of the Internet of 
Things, Industry 4.0, and Physical Internet are results of the 
development and understanding of data and its impor-
tance. Therefore, the topical framework of automatization 
and robotics, enabled and driven by these developments, 
became one of the most important action points for a wide 
range of industries in the future. The application of au-
tomatization and robotics, combined with artificial intel-
ligence will be a major innovation in transportation and 
supply chain management, but also growth and efficiency 

driver in the next 15 years. Focusing on challenges and 
opportunities for the logistics sector, the recent trends can 
even be described as a ‘game-changer’ for many different 
areas.

Risks and opportunities

The main exogenous drivers for the recent developments 
in digitalization and automatization are cost pressure 
(46 percent), staff shortage (64 percent), complexity (39 
percent) and dynamically changing buying behavior (57 
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Figure 1. Role of data in the course of digitalization and automatization

Source: Otto, B. (2016)
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percent), combined with endogenous factors stated as the 
need for transparency in supply chains (55 percent), busi-
ness analytics (62 percent) and collaboration (55 percent).

Next to the challenges, logistics companies consider op-
portunities in terms of additional revenues (34 percent) 
and cost reduction (34 percent), (Kersten et al. 2017, p. 
19). Many developments are driving these aspects with en-

abling technologies, also in line with economic success. In 
direct comparison, the opportunities of digitalization and 
automatization outweigh the counteracting risks of digital 
transformation (Figure 3).

Against this background, it can be noted that the vast 
majority of companies in transportation, supply chain 
management, and logistics expect fewer risks than oppor-
tunities from digital transformation driven by digitaliza-
tion and automatization. Nevertheless, the logistics sector 
attaches high importance (59 percent) to the burden re-
sulting from regulation and compliance related to digital 
transformation, making this a crucial topical area for over-
all economic impact and success.

Regulation conclusions

Regulation for technology developments in artificial intel-
ligence and robotics can be seen as an important yet struc-
turally neglected field regarding the human perspective on 
increasing automatization. This point was underlined in 
2017 by a European Parliament report and a public con-
sultation for the European Union, which indicated that a 
majority of citizens in Europe regard those developments 
as positive innovation fields, but with the need for further 

safeguards and regulations (see the European Parliament 
Resolution on Civil Law Rules on Robotics, 2015/2103 
(INL)). Therefore, questions of human perception, moti-
vation, and safety are increasingly entering the discussion 
(Ruiner & Klumpp, 2018a).

It has been found  that human-AI collaboration decisively 
depends on its design requiring opportunities for auton-

omous decisions, feedback, and participation, as well as 
individualized and respectful communication of support 
and care. For acceptance and human-AI team-building, as 
well as proactive use of AI, digital devices and automa-
tized robots must be designed to support humans, not to 
control or direct them. Thus, the preparation and partici-
pation of the human workforce in combination with such 
applications as human-computer interaction (HCI) is an 
important issue for individuals regarding the acceptance 
and use of AI, for unions, politics, and regulation, as well 
as businesses, in order to retain competitiveness and design 
positive impacts. Furthermore, regulation issues require 
local, regional, national, and European actors to address 
standardization, safety, and trust issues for the public, 
as well as the European workforce in transportation and 
logistics. All societal groups and representatives are called 
on to help with this major task, as the world of work as 
well as general mobility will change significantly and will 
require structured guidance (Ruiner & Klumpp, 2018b).

As the aim of this article was to describe past, recent and 
future trends in digitalization and automatization against 
the background of regulation focusing on risks and oppor-
tunities of the digital transformation, it should be noted 

Figure 2. Development of connected devices

Source: Mesh-Net Limited (2017)
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that all related topics warrant further investigation. More-
over, sufficient attention and support must be given to ex-
ploring a detailed and sensible framework as well as oper-
ational solutions to process, collaboration, and regulation 
questions. Only if all factors, perspectives and dependen-
cies have been thought through, planned, and taken into 
account by all relevant stakeholders will digitalization and 
automatization be able to help the transportation, supply 
chain management and logistics sector achieve higher ef-
ficiency built on trustful, secure, and motivated human 
perception.
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Figure 3. Comparison of risks and opportunities of digitalization
Source: Kersten, W.; Seiter, M.; von See, B.; Hackius, N.; Maurer, T. (2017)
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