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1. Executive Summary 
Benefits such as lower labor costs, higher productivity, and reduced risk of product damage 

while transferring items or raw materials within industries are fueling market expansion of 

automated vehicles in logistics. According to Gartner Inc, by 2023, there will be 745,705 

autonomous-ready vehicles on the road, up from 137,129 in 20181ȁ. Despite the increase in 

activities and the progress made in the area of the connected and automated vehicle, the idea 

of Autonomous Vehicles (AVs) driving around in everyday traffic within the near future is still 

faced with a lot of skepticism (Shanker, et al., 2013). However, logistics provides ideal working 

environments fo r autonomous vehicles, and it is believed that in near future AVs will be widely 

used within the clearly defined boundaries of a controlled environment such as ports, 

distribution centers, and production plants. Thus, it is important for logistics professi onals to 

prepare for their arrival as the smooth adoption of the technology could allow for building a 

competitive advantage. 

The AWARD project's goal is to develop a safe autonomous driving system that improves 

efficiency in adverse weather conditions, wi th a focus on four heavy-duty vehicle use cases 

like forklift (un)loading in warehouses and industrial plants, hub -to-hub shuttle service on open 

roads, automated baggage dispatching in airports, trailer transfer operations, and vessel 

loading in ports. 

Task T8.1 will conduct a thorough examination of the technological, commercial, 

organizational, and social possibilities of connected and automated heavy -duty trucks in real-

world logistics operations. Analyzing the limitations and drivers of automation in l ogistics 

enable us to reveal potential opportunities. T8.1 collects information from all of other WPs in 

order to better understand the AWARD solutions, conducts analyses, and gives comments 

and advice to the technical WPs in order to align market demands with project technology 

advancements. 

A comprehensive desk research and literature review were conducted. Secondary data is 

collected to segment the market, understand market dynamics, and calculate market size. To 

give early insights into the industry's attractiveness, this market study is integrated with a 

preliminary competition analysis, followed by Porter's five forces analysis. We'll also 

investigate across the EU to see whether there are any similar programs or efforts in other 

European nations. 

The analysis of market trends, drivers, barriers, and opportunities will serve as the foundation 

for the solution creation later in this project. Section 4 identifies the most relevant mega , 

macro and micro trends in automated heavy-duty vehicles, followed by a market segmentation 

analysis based on vehicle autonomy, vehicle type, sources, and applications.  

An initial competitive landscape research was carried out, with a focus on the key players in 

outdoor logistics automation, primarily in Europe. In contrast to long -distance applications in 

public (e.g., platooning), solutions for logistics procedures within a private location/confined 

area are considered.  

 
1 https://www.gartner.com/en/newsroom/press -releases/2019 -11-14-gartner-forecasts -more-than-
740000-autonomous-ready-vehicles-to-be-added-to-global-market-in-2023  

https://www.gartner.com/en/newsroom/press-releases/2019-11-14-gartner-forecasts-more-than-740000-autonomous-ready-vehicles-to-be-added-to-global-market-in-2023
https://www.gartner.com/en/newsroom/press-releases/2019-11-14-gartner-forecasts-more-than-740000-autonomous-ready-vehicles-to-be-added-to-global-market-in-2023
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Then, for the four use cases in AWARD, we used Porter's Five Factors to identify and evaluate 

five competitive forces that influence the market and help establish an industry's weaknesses 

and strengths. 

 

2. Introduction  
Material handling in industrial con texts is a critical element of logistics systems. Since 1950s, 

Automated Guided Transport (AGT) systems and Automated Guided Vehicles (AGVs) have 

been utilized to optimize material flow and reduce personnel as a natural result of concepts 

for increasing productivity through improved work processes. This progress was fueled by the 

modernization of production as a result of management's increased reliance on technology, 

to the point where total automation was envisioned.   

Recent technical breakthroughs in the development of Autonomous Vehicles (AVs) have been 

heralded as the next mobility and transportation revolution. Autonomous vehicles offer a lot 

of potential for an industry that is dealing with a manpower shortage and a desire for faster 

delivery times. Also, the growth of e-commerce and shorter delivery times have engendered 

the need to overcome limitations on driving hours and capital usage. Aside from economic 

considerations, one of the most significant advantages is unrivaled flexibility in terms of 

integration into an existing or evolving context. Extending these benefits of industrial vehicles 

through automation technology leads to higher reliability and lower operational costs. The 

introduction of AVs has the potential to radically transform the way  mobility and 

transportation logistics are handled. Connected and Automated Vehicles (CAVs) can open 

new business opportunities for the logistics industry if utilized properly.   

An AV should be able to acquire data about its surroundings, evaluate the data, utilize the 

interpretation to plan the best feasible AV actions, transform these plans into actionable 

commands, and execute the actions (Anderson, et al., 2014). To that end, the vehicle is 

equipped with several technologies and extensive backup systems that monitor the operation 

of the vehicle's various components.  

According to (Shanker et al., 2013), there are two major methods to obtaining these 

capabilities. The first mainly relies on V2V and V2I communication technologies. The concept 

is that the infrastructure tells the vehicle what its environment looks like, and the vehicle adds 

its own Light Detection and Ranging (LiDAR) observations of its surroundings and compares 

this information with a map database to detect discrepancies as barriers to drive around. The 

advantage of this method is the relatively low cost of operations, while the disadvantages 

include a restricted capacity to react to rapid changes and the weight of needing to con struct 

road infrastructure. The second approach does not rely on environmental input, but rather 

allows the vehicle to completely observe and analyze its surroundings. The disadvantages of 

this system include the increased vehicle cost due to the necessity  for a suite of cameras, 

radars, and sensors, as well as the increased sensitivity to weather conditions. The benefit is 

the capacity to respond to changes in the environment more rapidly, as well as a larger degree 

of infrastructure independence. Though, the combination of both techniques would result in 

more safety and self-driving capabilities than each option alone.  
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2.1. Aim of AWARD 

AWARD aims at developing and enabling to deploy a safe autonomous transportation system 

in a wide range of real-life use cases in a variety of different scenarios. This encompasses the 

development of an autonomous driving system (ADS) capable of handling adverse weather 

conditions such as heavy rain, snowfall, fog. The ADS solution will be based on multiple sensor 

modalities to a ddress 24/7 availability. The ADS will then be integrated into multiple vehicle 

types used in low-speed, mostly in confined areas. Finally, these vehicles will be demonstrated 

in a variety of real-life use cases to validate their value in the application and identify any 

limitations . Logistics operations will be optimized thanks to a new fleet management system 

that will act as a control tower, gathering all information from subsystems (vehicles, road 

sensors, etc.) to coordinate the operations and protect vulnerable road users. This work 

should then enable commercial exploitation of the technology and policy recommendations 

for certifications processes.  

2.2. Scope of T8.1 and relationship with other WPs 

This task will deliver a comprehensive business focused analysis of all different deployment 

opportunities related to connected and automated heavy -duty vehicles in real logistics 

operations. Additionally, all potential technical, business, organisational, social, or other 

barriers will be investigated, identified  and suitable solutions found. A broad consultation with 

key stakeholders shall be done, in close cooperation with WP2 (especially with T2.2), WP7 

(Particularly T7.3 and T7.4) and WP9 (both regarding gathering necessary input, as well as 

regarding dissemination of the deliverables that will come as a result of this task´s efforts). 

The goal of consultation is to receive input on opportunities, barriers and solutions from 

stakeholders, through direct interviews, local workshops and an online survey 

Some inputs of WP2 to T8.1 are: 

¶ uif!vtf!dbtftǃ!tqfdjgjdbujpot-! 

¶ the definition of AWARD system,  

¶ identified key stakeholders, and end-users needs and requirements  

Taking these inputs and combining them by identified key exploitable results from WP9, T8.1 

preforms the market analysis of the target market for AWARD solutions. AWARD has three 

technical WPs, namely WP3, WP4 and WP5. The innovative system of system  is developed in 

these WPs and used for the demonstrations in WP6. T8.1 gets inputs from all these WPs to 

better understand the solutions AWARD offers, perform analysis and provides feedback and 

inputs to the technical WPs in order to match the market needs with the technological 

developments of the project.  



   
 

 
D8.1 Market opportunities, barriers, and solutions ƿ V2.0 ƿ 21/12/2021  11 
 

 
Figure 1: Task 8.1 relationship with other WPs 

The results of T8.1 will be used as inputs for the other tasks in WP8 and will also contribute 

to WP7 mainly the impact assessment of the project results. Furthermore, WP8 and WP9 are 

closely related as market and competitive analysis performed in T8.1 are considered as inputs 

for the exploitation of results.  

2.3. Intended Audience 

This is a public report, thus; apart from internal use by consortium partners (the relationship 

of this task and othe r WPs has explained above) external stakeholders including policy-

makers, researchers, private companies, the general public, and many others working on 

mobility and logistics can use the analysis performed in this report. Also, some inputs will be 

received from these stakeholders to better understand the market .  

2.4. Structure 

The remainder of this report is structured as follows:  

¶ Chapter 3 explains the methodology used  

¶ Chapter 4 contains the market analysis of connected and automated heavy-duty 

vehicles in real logistics operations  

¶ Chapter 5 presents the initial market analysis of logistics operation and fleet 

management system  
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¶ Chapter 6 presents the initial competitiv e analysis results including information on key 

market players, existing products and their features. 

¶ In Chapter 7, we have performed a Ppsufsǃt!gjwf!gpsdft!bobmztjt!gps!uif!gpvs!vtf!dbtft!

of AWARD 

¶ Chapter 8 concludes and summaries the initial findings and  provides some insights 

on the next steps.  

 

3. Methodology 
There are different approaches to conduct market research. But as any other research 

process, it starts with preparation and setting objectives followed by determining the research 

approach, data collection, analysis and reporting. 

  
Figure 2: Market research approach 

In the preparation phase, the project objective, identified problem and the proposed solution 

are revised to better understand the project and the market it targets.  Two target markets are 

identified to be studied, the market for autonomous vehicles in logistics with a specific focus 

on the AWARD use cases and the market for logistics operations fleer managem ent. The 

objective of the study is to identify the most pertinent aspects of the market and provide 

insights regarding the market dynamics, size, and competitors . These insights can be used to 

effectuate better the business decision s at consortium level as well as help partners with their 

individual exploitation plans at partner level. Then, the research and analysis method are 

defined to obtain the necessary qualitative and quantitative data. In AWARD, both secondary 

and primary data is collected to get enough information about the  market. Since the nature of 

this task is exploratory, qualitative analysis is used to get as much information as possible 

with predefined constraints. The collected data is then analyzed and is reported in D8.1 and 

D8.5.  

Aligned with this methodology, T8.1 uses an interactive approach to study the market 

opportunities, barriers, and solutions. As the first step, an intensive desk research and 

literature review is conducted to investigate the autonomous vehicles in logistics market . 

Secondary data is compiled to segment the market, understand the market dynamics and 

define the market size. This market analysis is combined with an initial competitive analysis 

gpmmpxfe!cz!Qpsufsǃt!gjwf!gpsdft!bobmztjt!uibu!xjmm!provide early insights into the attractiveness 

of the industry. An internal workshop and a survey are organized to get initial  insights  on 

drivers, barriers and opportunities. The survey is sent to external advisory board members as 

well. An initial analysis is performed based on these inputs and are reported in this deliverable. 
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Figure 3: Task 8.1 methodology for market barriers, opportunities and solution analysis 

Further, in the second year of the project, some in-depth interviews will be conducted with key 

opinion leaders to gather inputs on barriers and opportunities to connected and automated 

heavy-duty vehicles in real logistics operations. Also, some workshops will  be organized with 

both internal and external stakeholders to discuss and align the market barriers and 

opportunities with solutions. The primary data gathered from these interviews and workshops 

will help us validate our research findings and provides us with first -hand data on market 

dynamics and size for both automated vehicles in logistics and logistics operation fle et 

management.  

The task is ongoing and is performed during the lifetime of the project . The initial analysis 

reported in this deliverable will be updated and communicated with partners, specifically 

solution providers to ensure the competitiveness of the project outcomes.  

 

 

4. Autonomous Vehicles in Logistics  

4.1. Automation in logistics - market Segmentation  

The market of automation in logistics can be segmented in different ways. In AWARD, we have 

segmented the market based on automation level, vehicle type, geography, and application as 

described in the sub-sections below. 

4.1.1. Market segmentation by level of vehicle autonomy 

Automation in general and in road freight transportation has evolved during the last years 
into different a utomation levels related to the capabilities of the vehicles and the need of 
drivers to control the vehicle. According to the Society of Automotive Engineers (SAE) There 
are five levels of automation:  

https://www.sae.org/
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Figure 4: Different levels of automation (Source: SEA2)  

Level 0: No Driving Automation.  The driver is completely responsible for controlling the 
vehicle, performing tasks like steering, braking, accelerating or slowing down. Level 0 vehicles 
can have safety features such as backup cameras, blind spot warnings and collision warnings. 
Even automatic emergency braking, which applies aggressive braking in the event of an 
imminent collision, is classified as Level 0 because it does not act over a sustained period.  
  
Level 1: Driver Assistance. At this level, the automated systems start to take cont rol of the 
vehicle in specific situations, but do not fully take over. An example of Level 1 automation is 
adaptive cruise control, which controls acceleration and braking, typically in highway driving. 
Depending on the functionality, drivers are able to take their feet off the pedals.  
  
Level 2: Partial Automation. At this level, the vehicle can perform more complex functions 
that pair steering (lateral control) with acceleration and braking (longitudinal control), thanks 
to a greater awareness of its surroundings.  
  
  
Level 3: Conditional Automation.  At Level 3, drivers can disengage from the act of driving, but 
only in specific situations. Conditions could be limited to certain vehicle speeds, road types 
and weather conditions. But because drivers can apply their focus to some other task ǀ such 
as looking at a phone or newspaper ǀ this is generally considered the initial entry point into 
autonomous driving. Nevertheless, the driver is expected to take over when the system 
requests it. For example, features such as traffic jam pilot mean that drivers can sit back while 
the system handles it all ǀ acceleration, steering and braking. In stop-and-go traffic, the 

 
2 For the full definition of Society of Automotive Engineers levels see: 
https://www.sae.org/standards/con tent/j3016_202104/ . Level 4 includes vehicles either with a driver 
(e.g. motorway autopilot) or without a driver (e.g. shuttles on dedicated trips).   

https://www.sae.org/standards/content/j3016_202104/
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vehicle sends an alert to the driver to regain control when the vehicle gets through the traffic 
jam and vehicle speed increases. The vehicle must also npojups!uif!esjwfsǃt!tubuf to ensure 
that the driver resumes control, and be able to come to a safe stop if the driver does not.  
  
Level 4: High Automation. At this level, the autonomous driving system of the vehicle is 
completely capable of monitoring the driving environment and performing all driving 
operations for normal routes an d circumstances established within its Operational Design 
Area (ODD). If the vehicle detects an environmental situation that necessitates human 
intervention, such as heavy snow, it may notify the driver that it has reached its operating 
limitations. If the  driver does not reply, the vehicle will be automatically locked.  
  
Level 5: Full Automation.  Vehicles with Level 5 autonomy are completely self-contained. 
There is no need for a driver. In fact, Level 5 vehicles may lack a steering wheel and gas/brake 
pedals. Level 5 vehicles may include "smart cabins," allowing passengers to send voice 
commands to select a destination or set cabin settings such as temperature or media 
selection. 
 
According to SEA, levels 0-2 are already in the market and the fully industrialized rollout and 

market uptake of levels 3-5 will happen during 2020-2030. A similar prediction can be found 

at the ERTRAC CCAM Roadmap. Looking at the agenda 2030, low-speed automated vehicles 

covering full traffic complexity for transport of goods in use cases similar to AWARD, 

restricted areas, are expected to be highly available by 2040 and are the first in order to receive 

high market uptake. Confined zones are expected to expand and combine into complete urban 

autonomous shuttles and deliveries.  
 

 
Figure 5: Outlook on low-speed automation 3 

 
3 
https://www.ertrac.org/uploads/documentsearch/id75/Draft%20ERTRAC%20CCAM%20Roadmap%2
0V9%2030-09-2021.pdf   

https://www.aptiv.com/en/newsroom/article/safety-and-convenience-innovations-powered-by-interior-sensing
https://www.ertrac.org/uploads/documentsearch/id75/Draft%20ERTRAC%20CCAM%20Roadmap%20V9%2030-09-2021.pdf
https://www.ertrac.org/uploads/documentsearch/id75/Draft%20ERTRAC%20CCAM%20Roadmap%20V9%2030-09-2021.pdf





























































































