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ABSTRACT 

 

Nella nostra società un ruolo importante è occupato dalla tecnologia e da tutto ciò 

che sta intorno ad essa. Se si pensa a 20 anni fa non ci si sarebbe mai aspettato di 

vedere la tecnologia avere questo sopravvento in vari campi della vita.  

Al giorno d’oggi anche il settore della logistica è attualmente influenzato dalla 

tecnologia e da ciò ne derivano dei nuovi strumenti da poter implementare nel 

settore.  

Nella ricerca che si è svolta, l’obbiettivo è quello di identificare quali siano gli 

strumenti facenti parte dell’automazione che il settore logistico può utilizzare al 

giorno d’oggi e quali siano i vantaggi che si possono ottenere in seguito. 

Inizialmente si darà una breve analisi del ruolo dell’analisi dei dati nel business e 

di come poterli utilizzare per poterne fare il miglior uso possibile dalle aziende.  

In seguito ci sarà una descrizione della supply chain odierna e dei cambiamenti 

necessari di cui essa ha bisogno per adattarsi alle nuove richieste del mercato. 

Successivamente si tratterà l’argomento centrale della ricerca, ossia il trasporto 

automatizzato e questa parte è suddivisa in sotto capitoli, in quanto ci sono vari 

strumenti che sono collocati in questa categoria.  

Tra quelli che sono stati introdotti si trovano: i robot automatizzati, i droni, i veicoli 

autonomi da usare all’interno delle aziende, i veicoli autonomi da utilizzare nelle 
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consegne a lunga distanza, nelle autostrade e in ambienti circostanti le aziende per 

fare consegne di breve distanza. 

Descrivendo queste possibili opzioni da poter implementare si presenteranno anche 

i possibili vantaggi che si possono ottenere.  

Inoltre, alla fine della ricerca si farà un punto della situazione analizzando 

l’ambiente esterno e verificando se il mercato odierno è pronto per accogliere questa 

ondata di tecnologia o meno.  

Infatti, l’ultima parte si incentrerà sul capire quali siano le sfide che le aziende 

odierne stanno affrontando, identificando se loro siano pronte per l’introduzione dei 

nuovi strumenti e infine verranno elencati gli eventuali benefici che questa 

tecnologia apporterà non solo alle aziende ma anche alla società in generale.  
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INTRODUCTION 

 

Transportation has a fundamental role in the everyday life, when this term is used 

it is possible to refer to both individuals and goods.  

Inarguably the transportation of goods has experienced major changes in the last 

years reaching efficiency levels that would have not been expected before.  

In fact, thanks to the innovation that the 20th century, especially, has brought the 

world seems to be smaller, since larger loads can be delivered from one spot to one 

other and can be shipped from far away places. This has a great impact on the 

society and the way deliveries are carried out and organised.  

All this has been possible because in the society of nowadays automobiles cover a 

central role, in fact most of the deliveries are completed thanks to their 

implementation.  

Thus, having said that a spontaneous question arises: which is the next step to be 

undertaken?  

It is known that the delivery service could reach one other level by implementing 

what is known as autonomous vehicles (AVs), which reveals to be the next step to 

be undertaken in the transportation sector.  

The introduction of such vehicles has promising outcomes, that is why in the 

research the main objective would be that one of presenting the different typologies 
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of automation that can be implemented by businesses and presenting what those 

tools can provide as beneficial elements.  

Before focusing on that, in a first part of the research there will be a fast analysis 

on how to process data in a business and which are the current challenges. 

Subsequently the different automated tools and vehicles that can be used in the 

logistics sector will be presented and analysed, by providing the benefits that they 

can possibly bring to an industry.  

In the last part of the research the environment in which those tools are going to be 

used will be considered, and the aim would be that one of answering some 

fundamental questions; such as understanding the challenges businesses are facing 

right now, if they are ready to implement the automation and how many of them 

would be willing to introduce those tools.  

Finally, some benefits that automation can bring to the industries will be presented, 

in fact even though a lot of research is going on, there are businesses which are not 

really convinced about the introduction of them and they still look at them with a 

lot of scepticism.  

However, if those vehicles and tools will be available soon, it is important to know 

what they could possibly bring and how they can be implemented, otherwise no one 

will be willing to adopt them and no advancement in the delivery process will be 

made.  
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It is known that the automated vehicles are currently being used, but just in well 

defined zones, such as ports or distribution centres.  

Thus, the aim of this research is that one of presenting what is available nowadays 

in the field of automation and what needs some more research for progressing as 

much as possible in the future.  

Certainly, not all the possible options of automation will be presented in this work, 

but a general overview will be provided by introducing those vehicles or tools that 

reveal to be significant for the future development of the logistics sector. 
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1. THE ROLE OF DATA IN A BUSINESS 

1.1 THE IMPORTANCE OF DATA MANAGEMENT FOR BUSINESS 

LEADERS 

 

The 20th century reveals to be totally different if compared to the years before, thus 

business leaders have to adapt to this new condition and try to use tools that can be 

considered as adequate as possible to the new era.  

In fact, it is obvious to say that according to what is going on in each era, it is 

necessary to adjust the tools used so as to maximize the possible outcome that can 

be reached. 

As you may know data have a fundamental role nowadays and being able to handle 

them is a considered an achievement and makes it possible to obtain great results. 

For a really long period people were focused on business systems and processes, it 

is clear that they are still important to be considered however the role of data 

nowadays is covering a really indispensable role1. 

It is clear that the data, business leaders are going to use, must be well selected, in 

fact it reveals to be useless to collect all the data without a precise scheme in mind. 

Indeed, it is fundamental to select the so called “quality data” which are going to 

be accurate enough for the specific topic the person is making a research for. 

                                                 
1 Artificial intelligence for data-driven disruption, “Informatica”, Worldwide Headquarters, 2100 Seaport Blvd, 

Redwood City, CA 94063, USA, 2017, p. 3. 
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Nowadays it is crucial for business leaders to have the so called “data management 

competency”, this means that the ability of managing data will be considered as a 

real asset to be used by the whole organization.2 

1.2 INSIGHTS ON BIG DATA, ARTIFICIAL INTELLIGENCE, MACHINE 

LEARNING  

 

Nowadays it is possible to use one fundamental tool that some years ago was not 

available, this one is known as Big data. It is necessary now to provide an 

explanation of this term so as to give a clearer idea.  

When the term Big data is used it refers to the vast and complex assortment of data 

that have different origin, such as social media, content posted, sale purchase 

transaction etc3. Big data are characterised by different aspects , one of them is 

volume which refers to the huge quantity of data people are working with; the 

second characteristic which is going to be presented is velocity which indicates the 

fast rate with which data is created and received4; the third one is value which refers 

to the inherent value that this data might provide , and this needs to be explored ( 

disclosed) through different techniques that help obtaining value from data.  

                                                 
2 Ivi, p. 4. 
3 Jain A., Bhatnagar V., Applied Big Data Analytics in Operations Management, M. Kumar (ed.), 

India, 2017, p. 2. 
4 Framptom M., Complete guide to open source big data stock, Apress, Berkeley, CA, (Ed.) , 2018, 

pp. 2-3. 



6 

 

One other characteristic to be considered is veracity, which indicates the irregularity 

in data, so this means that it is necessary to find the useful data among them so as 

to achieve efficient and accurate results5.  

After having provided the definition of this term it is important to explain if it is 

possible nowadays to use this data and obtain some useful information to be 

implemented in a company.  

Nowadays it is feasible to process this data by using “supercomputer” applications 

which are easily accessible to everyone who would like to; and moreover there are 

some “Data Warehouses” that are manageable in an easier way, in fact today there 

are no issues connected to programming around index structures, they have been 

reduced dramatically if compared to the concerns raised some time ago.  

Thanks to the situation, that is present nowadays, it results to be easier to process 

those data and through Artificial intelligence it is possible to solve problems that a 

few years ago would have not been fixed6.  

At this point an obvious question arises, what is Artificial Intelligence?   

This term can be defined by citing what the authors Skilton M. and Hovsepian F. 

use in their work, they define Artificial intelligence as: “The science and 

engineering of making intelligent machines, especially intelligent computer 

                                                 
5 Jain A., Bhatnagar V., Applied Big Data Analytics in Operations Management, op.cit., p. 2. 
6 Ostrowski, Artificial intelligence with big data, “First international conference on artificial 

intelligence for industries”, Dearborn, MI, p. 124 



7 

 

programs. It is related to the similar task of using computers to understand human 

intelligence, but AI does not have to confine itself to methods that are biologically 

observable.”7  

Hence, according to this definition AI is a method used by humankind to create 

“intelligent machines” as it has been stated in the abovementioned part, that is the 

most interesting part for the research, companies can exploit this innovation so as 

to obtain benefits for them and to increase their own efficiency.  

After having explained what AI is, it is time to give an insight on what machine 

learning is. 

This term refers to a special type of AI, in fact it indicates the possibility of 

machines to acquire information and subsequently to solve problem aspects without 

being set up explicitly for doing this. However, the programs need to be changed as 

soon as the machine is exposed to new data and events8. 

1.3 THE IMPORTANCE OF DATA MANAGEMENT 

 

In this section the objective is that one of underlining why data management is a 

focal point for running a business. 

                                                 
7 Skilton M., Hovsepian F., The 4th Industrial Revolution: responding to the impact of artificial 

intelligence on business, Palgrave Macmillan, Cham, 2018, p. 78. 
8 Rohit K., Machine learning and cognition in enterprises, Apress, Berkeley, CA, 2017, p. 51. 
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Someone may not feel convinced about the fundamental role covered by data 

management nowadays, and they may think that having a good data management 

can be considered useless, but it is necessary to present some more details so as to 

convince those who may be still reluctant.  

According to a research made by “Forbes insights” there are still some data 

challenges to be overcome by a big number of companies 9, it would be interesting 

to present those challenges so as to make everyone understand the importance of 

having a good data management.  

In this research they have been taking into consideration more than 200 businesses 

selected among those which are considered as leading companies.  

The final outcome of the research showed the following results: companies are 

losing more than $5 million dollars every year because of problems related to data 

,95% of companies think that it is fundamental to have an efficient data 

management so as to grant a successful performance of the business.  

Nevertheless, the research showed that there was not a clear idea on what caused 

those data-related problems and how these issues could be handled eventually. The 

core point of the analysis is the importance of organising projects and initiatives 

aiming to create information management projects10. 

                                                 
9 Rizy C., Feil S., Sniderman B., Heverett Hall M., Managing information in the enterprise: perspectives for 

business leaders, “Forbes Insights”, New York, 2010, p. 2. 
10 Ibidem. 
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In fact, as Roger Parks, CEO at J.R. Simplot Company, an agribusiness and food 

manufacturer, stated: “Information management does have a very strategic role in 

our company and is an important part or our overall IT approach and strategy. We 

recognized several years ago that converting the right business data to information 

can provide us with a competitive advantage and we must view and manage 

information as a strategic corporate and business asset”. His words explain in a 

really clear way the importance of having a good data management so as to increase 

efficiency in a business, however as it has been affirmed previously there are some 

challenges to be faced when it comes to data management.  

In this research according to business executives the main issue is related to dealing 

with inconsistent data (40%) while for the IT personnel the issue was more 

connected to the presence of duplicated data (38%) and data migration (38%)11. 

After having understood which the most important points are related to data 

management some more details will be provided on supply chain management in 

the following chapter. 

 

                                                 
11 Ivi. Pp 7-8. 
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2. HOW CAN SUPPLY CHAIN BE DESCRIBED NOWADAYS? 

2.2 SUPPLY CHAIN AND SUPPLY CHAIN MANAGEMENT, SOME 

INSIGHTS 

 

Everyone has heard at least once the words supply chain and supply chain 

management, which are certainly a really important part of a company and the way 

they are organised can have a strong influence on possible outcomes of the business. 

Having said that a brief explanation and description of the abovementioned terms, 

will be provided.  

It is clear that companies nowadays are aware that having a high-quality 

management of supply chains can assure a competitive advantage when compared 

to other businesses operating in the same sector.  

Consequently, many of them have considered organising purchasing and logistics 

operations into what is known as supply-chain management (SCM).  

This process was possible to realise by investing in software which could manage 

information flows into the supply chain. In fact, from 1999 to 2002 it was found 

that more than $15 billion of SCM software licenses were sold12. 

Besides the importance that supply chain has nowadays it is necessary to focus on 

the meaning of the term so as to provide a clearer understanding.  

                                                 
12 Khalid S. Soliman, Brian D. Janz, E-supply chain, volume 10, 2005, p. 77 
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When the terms “supply chain management” are used, the verb supply means “to 

provide for or to satisfy needs and wishes” and as a noun supply means “the act of 

filling a want or need”, as they are defined by Khalid S. Soliman and Brian D. Janz 

in their work.  

By using this expression, it is taken for granted that there is somebody who defines 

those needs and wishes. The person who determines the abovementioned elements 

is the ultimate customer and nowadays supply chain managers are focused on the 

realisation of those needs.  

However, customers’ needs change really fast and it is fundamental to have a supply 

chain system which can adapt to them, even though this seems to be the most 

difficult part to work on. 

When referring to SCM, there is the term management that appears, and it is 

relevant to deepen the meaning of this term.  

In order to define the word management, it is appropriate to refer to what Khalid S. 

Soliman and Brian D. Janz presented: “the act or act of managing control, 

direction; judicious use of a means to accomplish an end”.  

Hence the word management refers to the ability of having activities completed in 

an efficient and effective way13. 

                                                 
13 Ivi. p. 78 
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To sum up when the expression SCM is used it refers to the ability to fulfil the 

customers’ needs in an adept way.  

Someone may question the reason for which this explanation has been given, it 

reveals to be fundamental to keep in mind the meaning of such expression so as to 

realise the need for change in the system of supply management; in fact, by 

implementing such a change it would be easier to adapt to the new needs of our 

time. 

Indeed, the supply chain sector, on the one side, as different sectors of a business 

have been, is interested by the arrival of technology and innovation which are 

creating some changes in the normal structure of a business.  

On the other side the arrival of digital tools and the influence of globalization are 

causing higher customers service expectations, so consequently the supply chain 

sector needs to adapt to what the customers are requiring nowadays.  

Moreover, the supply chain is considered as more than just physically move 

materials, products, parcels from one spot to one other.  

As everyone might know digital tools are entering the supply chain world too and 

it is creating great benefits for it14 .  

                                                 
14 Deloitte, The 2018 MHI annual industry report : overcoming berries to the nextgen supply chain 

innovation, 2018, p. 7. 
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Nevertheless, the research will be focused on the impact of automation in the 

transport sector so the other digital elements that are adopted on the whole 

nowadays, will be skipped. 

2.3 SUPPLY CHAIN RISKS (COSTS)  

 

When reading this report, someone may ask the reasons for which people should 

consider the importance of updating or changing the way in which supply chain is 

organised, and someone may arise one other question: why the right step to be 

undertaken is that one of using automated tools and all the elements that surround 

it ?  

Some additional details will be introduced so as to make the situation as clear as 

possible.  

Everyone is aware of the costs that supply chain imply, however companies are 

they conscious of how these costs have been changing during the last years? 

According to a research conducted by HIS Supplier, supply chain costs have been 

increasing in the last few years, and in the period between 2002 and 2011 there has 

been a growth of supply chain costs of 15%.  

This increase has an obvious influence on profitability and budget of a company15. 

Moreover, this research has shown that these prices result to be more volatile now 

                                                 
15 IHS,Supply chain risk 2.0 – Understanding supplier networks and supply connections, p.2, June 

2012 
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than in the last few years causing higher supply costs fluctuation, so this element 

has to be taken into consideration as an incentive to consider alternative methods 

for deliveries so as to reduce costs as much as possible16. 

It is evident that companies belonging to a variety of sectors are facing increasing 

distribution costs mainly caused by transportation industry labour shortages (which 

provokes higher demand and not enough shipping routes available) and by higher 

e-commerce volumes to deliver.  

Moreover, one other factor to be added to the ones abovementioned is higher 

expectations that consumers have for the same-day delivery.  

It is manifest that same-day delivery is a great occasion for companies to upgrade 

the service they are providing; however, it necessitates an advanced level of order 

completion and logistics organisation.  

The main challenges that are encountered when having same-day delivery is the 

small amount of time available for organising the delivery and being flexible when 

processing them; all this must be handled by keeping the cost at a level that 

customers would be willing to accept17. 

                                                 
16 Ibidem. 
17 Logistyx Technologies, Do nothing to create shipping efficiencies, and cost of delivery will 

automatically increase, 26.03.2019 , p. 4 
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2.4 WHY A CHANGE IN SUPPLY CHAIN IS NECESSARY? 

2.4.1 Which are the challenges to be faced? 

Everyone is aware of the big steps that have been done in the supply chain sector, 

one of them is characterised by the role that automation has nowadays.  

In fact, it is evident that businesses are not dependent anymore on just the factory 

floor, but companies are using more and more technological tools and robots that 

are replacing the role of the human being in the different phases of the supply chain. 

This change is granting a greater operational efficiency, by improving the power 

and usage of AI and using prescriptive analytics to rearrange how business 

decisions are taken.  

In fact, nowadays it is possible to state that thanks to the cooperation between 

humans and machines it is certain to reach results that have never been obtained 

before18. 

It is clear that nowadays a lot of industries operating in different sectors are subject 

to changes, even the transportation and logistics is under the same situation, and as 

all changes, this can lead to risks and opportunities on the same time.  

This part will be focused on the major challenges that the logistic sector is facing 

nowadays.  

                                                 
18 Kreutzer B., A. Meyer M., Puertas F., Liberating the supply chain workforce, “Accenture”, 2017, 

p. 2. 
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First of all, consumer expectations are more demanding: both customers and 

companies would like to have goods delivered faster then before and with higher 

flexibility.  

Moreover, customers are expecting to have low delivery cost or even no delivery 

costs at all.  

One other factor to be considered is that production is required more and more 

customised, obviously this is caused by the customers desire to have such a service, 

however it reveals to be challenging for the logistics sector to adapt to an increasing 

demand oriented in that direction. 

Hence the sector reveals to be under a continuous tension facing the need for 

delivering a higher quality service by granting a low cost that has never been seen 

before19. 

It is possible to face this situation by using technology in an intelligent way and by 

maximising its use, through the adoption of data analytics and automation for 

example. 

In fact, this tools grant lower costs and a higher level of efficiency, however 

introducing such level of technology in a company reveals to be still challenging, 

because it is still under development and they need to attract the right skills and the 

right strategy to make it work properly.  

                                                 
19 Pwc, Shifting patterns, the future of the logistics industry, 2016, p. 3 
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One other factor to be considered is the environment which is becoming more 

competitive than before, in fact new companies that are entering the sector are 

creating very efficient supply chain systems by maximising the use of digital 

technology20.  

2.4.2 The role of automation in a business 

After having analysed the new challenges of the logistics sector it is important to 

understand which role automation is occupying today.  

Labour is a fundamental element of the logistics system and for making it work it 

was always necessary to have a compromise between the service offered and the 

costs to be faced.  

However, this situation is enhanced by the presence of the so-called automation, in 

fact it allows firms to grant a better service and low down the costs simultaneously. 

Obviously, some of the industry processes which require more labour intensity have 

been already automated. 

The implementation of this mechanical solutions is not something to be surprised 

of and the technology used is day by day more advanced.  

In fact, in the warehouse automated loading and unloading systems are adopted, 

however this methods are expected to be more advanced, for example they should 

be able to avoid obstacles and organise their track by themselves.  

                                                 
20 Ibidem. 
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Thanks to a correct process of data today it is possible to have automated tasks that 

some time before would not have been even possible to imagine, for example trailer 

loading and unloading at a certain speed21. 

2.5 THE ROLE OF BIG DATA IN SUPPLY CHAIN  

 

By analysing the society, it is clear to realise that IoT and big data are two 

technologies that are constantly used in the everyday life, in fact the number of 

devices used on a daily basis is increasing and they share an extended amount of 

data.  

Every organization using these devices wants to use those data to learn from them 

and subsequently implement what has been discovered.  

IoT collects the data from various devices and then the big-data analytics can be 

adopted to give life to new information useful for the company.  

Therefore IoT can grant opportunities to enhance the products or services offered 

to customers, in fact by analysing the abovementioned data it is possible to come to 

conclusions that are helpful when referring to operations.  

                                                 
21 Ivi. p. 8 
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It is interesting to introduce a report created by Transparency Market Research, in 

which it has been stated that “the global supply chain and logistics market are set 

to exceed $15 trillion by 2023.22”  

Even though great innovations took place in the industry, companies reveal to still 

have some inefficiencies to face23.  

In fact, according to a report by Zen cargo it has been showed that in UK “more 

than 100 million hours of time are wasted per year in procurement, supplier 

management and freight-administration functions for a total annual cost of £1.5 

billion ($1.98 billion)”24.  

In fact, Zencargo CEO and co-founder Alex Hersham stated “The study 

demonstrates the urgent need for supply chain innovation as a route to solving 

productivity puzzle, the adoption of dimple technology that helps automate 

communication can deliver productivity gains now to the tune of £1.5bn per 

annum.25”  

This shows that the whole supply chain management is complicated, and it relies 

nowadays on an exchanging information system which is characterised by old 

fashioned methods which depend on email and phone communication.  

                                                 
22 Reidy S., How IoT and Big data are accelerating the supply chain industry?, “Arviem”, 

Switzerland, 2018. 
23 Ibidem. 
24 Lopez E., Supply chain inefficiencies cost nearly $2B in the UK, “Supply chain dive”, UK, 2018. 
25 Ibidem. 
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These systems are used to monitor the product journey from being simple raw 

material to the final product which is delivered to the customer.  

Even though it is clear that there are various technological methods to fasten this 

process it reveals that many companies still struggle into having a general overview 

of the entire supply chain system.  

This situation causes a slowing down of the entire supply chain, that is why IoT has 

the objective to reconstruct the way this system performs.  

In fact IoT grants ,through the usage of sensor devices, the opportunity to have an 

improved approach to real-time data, and have the possibility to create a supply 

chain of the future, which is well organised , smart and clear26. 

3. UNDERSTANDING AUTONOMOUS TRANSPORTATION 

3.1 INTRODUCTION 

 

The world of the 20th century is defined as globalised world, and this term 

identifies the market in which people are living , but at the same time it gives one 

other insight: logistic must follow a new planning and order if compared to the 

systems that were used before.  

                                                 
26 Reidy S., How IoT and Big data are accelerating the supply chain industry? “Arviem”, 

Switzerland, 2018. 
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In fact, the presence of virtual enterprises or global logistic supply networks guide 

to a more complex logistic system that was not there previously.  

Indeed, nowadays companies reveal to be strongly customer focused and they are 

experiencing a higher volume of parcels to ship in different corners of the world. 

However, market trends are directed to smaller cargo units and the adoption of 

mass customisation: this means that businesses are exploiting the manufacturing 

system to produce the custom products required.  

Therefore, companies are having nowadays more deliveries to be scheduled, if 

compared to the volumes they had to deal with in the past. 

Having said that, the amount of goods shipped is increasingly growing, so the 

logistic processes must adapt to this new reality by introducing autonomous tools27.  

In fact, the level of computerisation that is being adopted is incrementing both when 

referring to public infrastructure and when referring to the transport related to 

companies’ deliveries.  

It is necessary to go into this direction to achieve a higher level of productivity, 

trustworthiness and a more flexible transport service.  

Moreover, the availability of a higher amount of data, and given the fact that labour 

is diversified into different branches, show the need for implementing some units 

which are autonomous and well distributed.  

                                                 
27 D. Gehrke J., Herzog O., Langer H., Malaka R., Porzel R., Warden T., An agent-based approach 

to autonomous logistic processes, “Springer-Verlag”, 2010, p. 137. 
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In fact, most of the times raw materials, or the place in which goods are produced 

are located in a site which is different from the location to which goods are going 

to be delivered28 . 

3.2 FIRST EXAMPLES OF AUTONOMOUS VEHICLES 

 

In the 1920s it is documented that there was the first experiment of having 

autonomous vehicles29.  

Subsequently, it is known that some machines were created for making transport 

happen without a driver, these tools were designated for in-house logistics in the 

1950s.  

This kind of driving robot was created for some special cases, in fact its role was 

that one of intervening in some circumstances that were risky.  

These avant-garde machines were released first in the USA and 10 years later in 

Germany, the purpose for which they were introduced was that one of raising 

productivity and cutting costs by reducing the human workforce implemented.  

The increasing interest on technology and subsequently the introduction of it 

granted better automation in the production sector30. 

                                                 
28 Flamig H., Autonomous vehicles and autonomous driving in freight transport, “Autonomous 

driving”, Springer, Germany, 2016, pp. 365-366. 
29 Bagloee S. A.,Tavana M., Asadi M., Tracey O., Autonomous vehicles: challenges, opportunities, 

and future implications for transportation policies, “Springer”, 2016, p. 287. 
30 Flamig H., Autonomous vehicles and autonomous driving in freight transport, “Autonomous 

driving”, Springer, Germany, 2016, pp. 365-366. 
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Subsequently in the 1980s it was reached an important moment when researchers 

created automated highway systems.  

Thanks to this innovation it was possible to connect the new autonomous and 

semiautonomous vehicles to the existent infrastructure, and during 1980 and 2000 

some drivers were found to test these new vehicles.  

It is interesting to stress how AVs advancements are strongly dependent on the 

research carried on by DARPA, the U.S. Defense Advanced Research Projects 

Agency.  

Moreover, the well-known search engine Google, which released a model of 

driverless car, fascinated a lot of researchers into directing their studies into this 

course.  

In fact, Google’s autonomous cars in July 2015 were able to drive for one million 

miles on a road in which 14 minor collisions were documented.  

This event shows how those accidents were caused by human faults and not when 

the vehicle was tested on road. 

Nonetheless, this does not mean that those vehicles are not subject to accidents, in 

fact the same google driverless car had an unexpected collision with the edge of a 

bus in the Silicon Valley city of Mountain view31. 

                                                 
31 Bagloee S. A.,Tavana M., Asadi M., Tracey O., Autonomous vehicles: challenges, opportunities, 

and future implications for transportation policies, “Springer”, 2016, p. 287. 
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Hence, through this example it is possible to realise that forms of autonomous 

transport in the logistics sector have been used a long time ago, thus it is necessary 

to update them and go further with what technology is giving us.   

3.3 THE PLACE OF SELF DRIVING VEHICLES NOWADAYS 

 

It is certain that nowadays autonomous vehicles play an important role in the society 

in which everyone is living and in the economic system developed around it.  

At the beginning of the 20th century the transport industry had been remodeled by 

the presence of the mechanized vehicles, which could shorten distances and grant 

heavier deliveries.  

As it is known this technology is widely implemented nowadays and it is covering 

a fundamental role in the transport sector.  

As it has been said that revolution was considered a really great achievement for 

the business sector, however it should be questioned where businesses are 

positioned nowadays, and did they have an improvement if compared to what has 

been done previously? 

The answer is positive, in fact currently there are great technological progresses in 

what is known as autonomous vehicles (AVs), which is considered as the next step 

to be undertaken when referring to the next revolution in the transportation industry. 

However, it is important to explain the reason for which the advent of those vehicles 

is considered as a great achievement.  
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First of all, the introduction of AVs is supposed to renew the system used for 

delivering products from one point to one other, reinventing the function of data 

analysis in the logistics, providing a new vision of delivery patterns and granting a 

possibility to develop new business models.  

However, with the data that are available today, it is still difficult to understand 

when industries and customers will be willing to adopt AVs in the daily tasks of the 

logistics sector.  

Even though a great progress has been made, having AVs on the roads is seen with 

uncertainty and some time is still needed for overcoming this kind of scepticism32.  

Certainly, it is clear that now a great technological revolution is taking place and a 

lot of research has to be conducted yet, however the implementation of such 

technology would bring mainly advantages for businesses.  

In fact, by introducing AVs the idea would be that one of cutting down the number 

of road accidents, energy expenditure, pollution and traffic blockage and on the 

other side trying to upgrade the transport efficiency33.  

After having briefly described the role covered by autonomous driving today, it 

would be interesting to understand which are the different types of autonomous 

vehicles that can be introduced in a business.  

                                                 
32 Van Meldert B., De Boeck L., Introducing autonomous vehicles in logistics: a review from a 

broad perspective, “Research Centre for Quantitative Business Processes”, Belgium, 2016, pp. 2-3. 
33 Bagloee S. A.,Tavana M., Asadi M., Tracey O., Autonomous vehicles: challenges, opportunities, 

and future implications for transportation policies, “Springer”, 2016, p. 284. 
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That is why in the following section the role that they are occupying and the 

advantages they are eventually bringing to the logistics sector, are going to be 

explained. 

4. AUTONOMOUS TRANSPORTATION 

4.1 AUTONOMOUS VEHICLES IN INDOOR LOGISTICS  

4.1.1 Autonomous robots 

The first autonomous vehicles to be introduced are the so-called autonomous 

robots, someone may ask what does it mean when using this term?  

This term is used to identify devices that can complete some tasks without human 

intervention needed.  

It is possible to have several of them, in fact they exist in different sizes, 

functionalities and processes that they can accomplish, and according to what they 

are able to realise it is possible to have different categories of autonomous robotics. 

Moreover, that kind of tools can learn from what surrounds them and decide in an 

autonomous way.  

Those tools are expected to have a strong development in the next 5 years especially 

in those sectors in which risky tasks need to be completed.  

It is clear that they are already operating in sectors such as warehousing, final 

assembly and manufacturing, however a stronger introduction of them can grant 

less dangerous and better-quality results.  
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Moreover, as artificial intelligence is making improvements, those robots will be 

able to respond faster and in a more efficient way.  

For example, facial recognition software is making possible to have these 

autonomous robots recognise human expressions, such as movements in eyebrows, 

eyelids and lips and they are even able to respond to sounds coming from the 

external environment and those sounds arriving from human beings too. 

Having said that it is important to enumerate the benefits that such technology can 

bring34.  

The more advanced they become the more useful they are to the supply chain in 

fact the benefits that they can introduce are going to be introduced. 

“The implementation of autonomous robots could primarily drive value by reducing 

direct and indirect operating costs and increasing revenue potential” Deloitte points 

out in his work Using autonomous robots to drive supply chain innovation. 

First of all labour costs are going to be cut down and higher productivity would be 

granted, because those machines can work and perform better without the need to 

stop for resting.  

Moreover, employee’s safety will be enhanced by reserving the more dangerous 

tasks to those robots and leaving the lighter ones to the human personnel35.  

Hence, is the human personnel going to be totally replaced by those machines?  

                                                 
34 Deloitte, Using autonomous robots to drive supply chain innovation, 2017, p. 4. 
35 Granato R., 7 Reasons for using autonomous robots in your warehouse, 2018 
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The answer is no, in fact humans will be working with those robots for example in 

some tasks such as handling some material and organising packages.  

Hence there will be a collaboration between robots and humans, as it is already 

happening nowadays, however it is clear that machines can do their tasks faster and 

in a more efficient way36.  

Furthermore, as technological improvement takes place setting up those robots is 

becoming easier, and especially having those robots to adapt to the changes of the 

environment is becoming faster and easier day by day37. 

Moreover, by introducing those robots it will be easier to fulfil capacity demand 

especially when facing seasonal peaks38.  

In the next section the analysis will be centred on drones. 

4.1.2 Drones 

Today the main question that supply chain experts are facing is how to improve the 

customer service experience to reach better results39. 

Some of them thought about deliveries carried out by implementing drones, that is 

why in this part some more details on drones  will be given and how they can be 

possibly used is going to be explained.  

                                                 
36 Brewster S., The age of autonomous robots is upon us, “Fortune”, March 2016.  
37 Ghosh P., Robots that build “baby robots”, BBC video, August 2015. 
38 Deloitte, Using autonomous robots to drive supply chain innovation , 2017, p. 5. 
39 Dittmann P., New supply chain technology: best practices, the application of new technology in 

the physical supply chain, April 2017, p. 8. 
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Drones are defined by Deloitte (2017) as "aircraft that do not have a human pilot 

on board. The aircraft is either remotely controlled by a pilot on the ground or 

autonomously controlled by computer systems on the aircraft40”. 

This technology was used in a first moment in the military sector, subsequently it 

was adopted in the logistics system, attracting the attention of the businesses. 

By 2021 the drone industry is expected to grow to $10 billion41. 

These tools can be used when deliveries have to be carried out, in fact they can be 

adopted to distribute parcels and post.  

When they have to deliver the item, they could fly from the departing point (such 

as distribution centres) and ship the parcel to the designated address.  

In this way it would be possible to meet customers’ expectations and specific 

requirements, in fact parcels or documents could be shipped to the location 

required, and this delivery could be carried out in an inferior time frame (and with 

lower delivery costs)42.  

As showed in the Amazon website, by using their new technology “Amazon prime 

air”, the great colossus Amazon affirms “We’re excited about Prime Air - a future 

delivery system from Amazon designed to safely get packages to customers in 30 

minutes or less using unmanned aerial vehicles, also called drones. Prime Air has 

                                                 
40 Deloitte, Using autonomous robots to drive supply chain innovation , 2017, p. 6. 
41 Business insider, THE DRONES REPORT: market forecasts, regulatory barriers, top vendors, 

and leading commercial applications, 2016 
42 ISO, Exploring drones: How unmanned aircraft could change the way we live, work, and think 

about risk, 2016, p. 6. 
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great potential to enhance the services we already provide to millions of customers 

by providing rapid parcel delivery that will also increase the overall safety and 

efficiency of the transportation system43.” 

Thus, as it has been stated by Amazon , by using these tools a faster delivery would 

be provided, granting a highly efficiency in the delivery process. 

4.1.3 Different methods of drone delivery 

When it comes to drone delivery, even though some more research is needed and 

more specific applications must be carried out, there are already some possible use 

of those drones that have been experimented, in this section a description of them 

will be provided.  

The first example to be highlighted is the drone delivery done from a truck, in fact 

UPS and FedEx are thinking about developing a drone which can fly from the truck 

and complete the delivery for the last few miles.  

There are other companies which had a similar idea, those ones are Mercedes-Benz 

and Matternet (a company which deals with drone delivery systems). Moreover, the 

drone can carry out the delivery even if the truck is continuing to move. 

One other possibility has been considered by DHL which thinks about a drone 

which is going to deliver the parcel to a designated station in the district/area, in 

this zone there will be some locked mailbox that will be turned on by the drone. 

                                                 
43 Amazon Prime Air website 
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When the tool is approaching the customer will receive a text with the code to open 

the mailbox.  

One other interesting proposal was that one of making the parcel land via parachute 

to the defined location instead of making the drone land. 

One other application of drones has been experimented by the drone start-up Flirtey. 

In fact, they have completed some deliveries from a store to the designated address, 

they realised a Domino’s pizza delivery and a delivery from a 7-Eleven to the 

private location of the customers.  

However, experts are still struggling on whether this solution should be 

implemented or not, since it would be costly.  

Nevertheless, some customers reveal to be ready to pay more for this service in a 

direct or indirect way. A part from some customers who state this, it is difficult to 

find average families who would be willing to pay for this service, that is why this 

point is still under discussion and it needs further research to have a clearer vision 

of possible developments44.  

One other way of using this technology is to ship spare parts so as to have an 

equipment always supplied in isolated zones. It is clear that several companies are 

developing research projects on how to use drones in their businesses, the main 

                                                 
44 Dittmann P., New supply chain technology: best practices, the application of new technology in 

the physical supply chain, April 2017, p. 9. 
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purpose is to use those tools which can fly autonomously from one spot to one other 

and come back to the base45. 

One question should come spontaneously, how are these drones going to be 

organised ?  

An answer has been found by Amazon at NASA’s UTM Convention , they thought 

about the creation of a sort of aerial highway in the sky , in this project the drones 

are going to fly above 200 feet and in this way they are not going to collide with 

other flying systems.  

This project aims to set some basic regulatory directives to make it possible for 

companies to use such tools in an efficient way.  

In fact, the basic idea is to have a good organisation for being prepared for 

thousands of drones which will be crossing the aerial surface when shipping 

packages and a way to monitor the air condition.  

Amazon, and other companies such as NASA and Google are sharing the same 

possible project to be developed,  they are intending to create two lines in the “aerial 

traffic” , below 200 feet there is the lane reserved for slow drones while for long-

distance deliveries they will be flying between 200 and 400 feet.  

                                                 
45 Ivi. p. 11 
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According to this project developed by Amazon, above 400 feet no drone is going 

to fly, and that area will be considered as a no-fly zone46.  

But which could be the benefits of implementing such a technology? 

First, it is necessary to think about the deliveries’ speed, in fact by using drones, 

companies would be able to ship parcel in a faster way and securing in this way a 

competitive advantage if compared to businesses which are not implementing such 

technology. Moreover, by using such an innovation market share is going to 

possibly increase. 

4.1.4 Pros and cons of drone adoption 

It is known that it takes 4.1 days in average to deliver a traditional package, and 

let’s take for granted that drone delivery is going to reduce this time, are then 

customers going to buy more from a specific company or the business is just going 

to face increasing costs? This sector has still some questions to be answered and 

some more research is certainly needed. 

One other positive aspect that the drone application could bring is the following: by 

using this technology it would be possible to decrease the investments in large 

infrastructures in Distribution centres and their implementation could help increase 

                                                 
46 24/7 Staff, Amazon’s top prime air executive outlines plans delivery drones to navigate skies, 

2015  
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productivity too. In fact, the internal adoption of drones requires less capital to be 

used and less people to be working there47. 

However, which are the limitations to be overcome when implementing this 

technology? 

When using drones, it must be clear that they cannot carry more than fifty-five 

pounds (this is an estimated weight). Nevertheless, some other models would be 

able to carry a heavier weight, in this case they would be somehow limited in they 

way they can operate. 

The second element to be considered is the ability to reach full autonomous flight 

of these tools. In fact, a lot of customers live in urban areas, as it has been shown in 

a research 80 percent of US population is living in this zones so it reveals to be 

really important to reach these areas. Hence those drones are provided with sensors 

and GPS systems to permit them to be autonomous. For what concerns this point 

there is still some work going on.  

One other element which is being discussed is the safety of using this method when 

it comes to deliver packages to different locations, and some of them could be 

apartments, this point is still under development. 

                                                 
47 Dittmann P., New supply chain technology: best practices, the application of new technology in 

the physical supply chain, April 2017, p. 13. 
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Moreover, it is necessary to consider that those deliveries would be carried out all 

around the world so one other issue to be discussed are the regulations that are valid 

in different parts of the world. 

One issue that creates some doubts on the usage of this technology is how are drones 

going to operate when having bad weather conditions or during night time when it 

is dark48.  

As it seems to be clear, there are still a lot of points that need a deeper study to be 

solved and developed further, so as to make it possible to use drones in the 

businesses as an alternative method of delivery and transportation. 

4.2 THE ROLE OF AUTOMATED GUIDED VEHICLES (AGVS) IN 

INDOOR LOGISTICS 

 

In this section the objective is to present the options that is possible to introduce 

when referring to indoor logistics and present some examples to grant a clearer 

comprehension and details of this kind of AGVs. 

4.2.1 AGVs in horizontal transport 

First of all, an analysis of the AGVs which transport goods from a designated point 

A to one other point B, will be provided.  

                                                 
48 Ivi, pp. 14-15. 
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This kind of transportation is known as horizontal transport, and it covers storage, 

the organisation of the inventory and the completion of an order previously realised.  

An example of this tool is provided by “Demantic AGV systems” which can be 

implemented in the following sectors: receiving goods and organising raw 

materials, then organising the storage via those automated machines , this machine 

reveals to be really useful and easy to be used in the supply chain even because it 

can move easily among aisles.  

One other function they can cover is the transportation from the storage area to the 

shipping or picking zone, reducing the number of times the product is touched, 

reducing damages to it. 

After having explained how this machine can be used it would be interesting to 

introduce the benefits of such technology.  

First of all, it is clear that those machines substitute workers in some repetitive, and 

unpleasant tasks, product damage is reduced if compared to forklift trucks.  

Other positive aspects to be considered is the increasing speed with which tasks are 

carried out, and at the same time these machines grant carefulness when handling 

goods.  

Moreover, these machines have to be considered as flexible tools to be used since 

they are capable of realising different tasks such as automation and manufacturing 

operations.  
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This kind of vehicles are used to transport big volumes in a warehouse when a large 

distance path needs to be covered49.  

One similar machine as the one previously described, is the “Karis Pro System”, it  

can be connected together to create an adjustable courier system, this solution is 

used when wanting to transport goods between workstations or between a 

warehouse and a production unit. When the vehicles adopted are able to load and 

unload themselves, the process is totally automated50.  

4.2.2 AGVs in vertical transport 

One other category of those indoor AGVs is composed by the ones which can move 

goods not just horizontally but vertically too.  

Thanks to their technology they can load and unload goods from and onto shelfs, 

assembly lines.  

The most known example of this tool is the forklift AGVs , which is one of the most 

used tool nowadays in the logistic sector because it permits to move goods from 

and onto different shelves51. These vehicles can be adopted in the situations that 

have been explained in the previous part or it can be implemented in one other way. 

For example, it has been shown by a research carried out by DHL how just one 

employee can be able to manage the receiving area of a warehouse by organising a 

                                                 
49 AGV Systems Demantic website. 
50 Karis pro, Karlsruher institut fur technologie, 2014. 
51 Dziwis D., Automated/Self guided vehicles (AGV/SGV) and system design considerations, 2005. 
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system of forklift vehicles which pickup goods, bring them to the storage area and 

then deposit the good on the right shelf before leaving52. 

One other way in which AGVs can be used is the so called: assisted order picking. 

In this process there is a forklift which is provided with a 3D camera and an image 

recognition software, thanks to those tools the machine can identify the elements 

that surround it, thus move freely inside the warehouse. The machine needs to be 

instructed at the beginning via an introductory guide created by humans to permit 

the machine to orientate.  

Subsequently the employee would point the good that needs to be transported and 

the AGV would pick it up and bring it to the designated location. When finished 

the forklift would come back to the place it was before, by having more than one of 

these machines it would be able for a single employee to organise the receiving area 

of a warehouse53. Thanks to this technology it is clear that the process of moving 

goods inside the storage place is fastened, and the picking process reveals to be 

more efficient and more flexible than before. 

 

                                                 
52 Heutger M., Kuckelhaus M., Self-driving vehicles in logistics : a dhl perspective on implications 

ans use cases for the logistics industry, “DHL” , 2015, p. 24. 
53 Heutger M., Kuckelhaus M., Self-driving vehicles in logistics : a dhl perspective on implications 

ans use cases for the logistics industry, “DHL” , 2015, p. 23. 
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4.3 USAGE OF AUTONOMOUS VEHICLES IN LONG-HAUL FREIGHT 

TRANSPORT  

4.3.1 The actual situation of long-haul freight transport 

This section will start by providing a fast analysis of the current situation in which 

freight transportation is nowadays, and the challenges they are facing in the 

meanwhile. 

Freight transportation has a fundamental role for companies which aim to grant a 

fast and precise delivery.  

When talking about this a recent report created by Carrier Direct, will be presented. 

Carrier Direct is a business which provides consulting and marketing services to 

carriers and logistics companies.  

In their work they present one event dating July 2014.  

The CarrierDirect President Joel Clum was introducing a situation related to the 

abovementioned period in which there was an abrupt decline in fuel costs and oil 

prices, thus this was being beneficial for the freight industry.  

This event was bringing some positive elements: firstly, for lowering down the 

operating costs and at the same time for having more purchases done by consumers 

since lower fuel prices influenced the goods ‘cost.  

From one hand having lower fuel costs was a big help for carriers for keeping the 

operating costs low, however on the other hand the report showed that without a 

strong attention on asset utilization it would be difficult for shippers to be 



40 

 

competitive enough in their sector and to be able to deliver the amount of goods 

required54. 

In fact as Clum explained “if you are not investing in the right technology focused 

on asset utilization and driving efficiency in carrier networks, it is that much harder 

to be competitive…. It is involved much more in technology and data analytics that 

you are seeing much more of now than even a few years ago going back to pre-

recession days55” 

For supporting what has just been presented a graph will be described. It  shows 

companies that went out of business between 2011-2014 in USA. 

Figure 1 Trucking companies failures from 2011-2014 (from Carrier Direct p.12) 

*Includes all types of motor carriers  

                                                 
54 Berman J., New report examines current state of freight transportation & logistics markets, 

Supply chain 24/7, 2015 
55 Ibidem. 
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(TL, LTL, Drayage, etc.) 

This graph shows companies ranged from Q1 to Q4 going from small to mid-sized 

businesses, it is evident that 2014 showed a 17% increase of trucking companies 

failing if compared to the data presented in 2013. Hence this means that especially 

small companies left the business market due to financial issues caused by a day by 

day challenging operating environment56.  

In order to give more details on the cost that transportation companies are facing an 

online survey conducted by NASSTRAC, in November 2012, is going to be 

presented.  

In its research 130 online surveys were carried out, those taking part to the survey 

are: two-thirds coming from manufacturing companies (36.8%), others from 

distribution businesses (14.0%), retailers (11.4%) and forwarders gave the 37.7% 

of responses. The people who took part to the survey deal on a daily basis with 

transport management in their companies.  

The businesses involved cover different market segments such as consumer goods 

(23.9%), food and beverage (10.1%), and the majority of the respondents deal with 

dry freight (90.4%). 

                                                 
56 Carrier direct, Outlook for the Domestic Freight Industry - Eat or Be Eaten: The Year of 

Separation in Freight, p. 12. 
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In one of these surveys it has been asked to say how much the transportation costs 

are in percentage on the gross sales57. The results are shown in the following graph: 

 

Figure 2: Shippers transportation spend as percentage of gross sales (from 

Naastrac, 2013, p.4) 

 

As it is shown by the graph, approximately one-third of the people answering say 

that the total transportation expenditures are equivalent to an amount which is 

inferior to their gross sales per year. Then 26.6 % affirms that a percentage between 

6-10% is the cost of transportation, however for 22.9% of respondents, which 

reveals to be a relevant sample of the people responding, the percentage of revenue 

reserved to costs is more than 15%58. 

Thus, a spontaneous question arises, how is it possible to survive in such an 

environment and keep the business going without being suffocated by the transport 

                                                 
57 Nasstrac, Freight transportation state of the industry, 2013, p. 4. 
58 Ibidem. 
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costs and being able to grant the goods’ delivery even in a situation in which goods’ 

shipment increases suddenly?  

One solution could be that one of implementing autonomous vehicles in this sector, 

thus in the following part it is going to be provided a description of the possible 

vehicles available and introduce the benefits that could bring to a company. 

The machines that have been described up to now are already used more or less in 

different companies, and day by day they have been upgraded. 

 Currently they present different features if compared to the ones that were available 

had 10 years ago. Which is the current situation for AVs when referring to outdoor 

transport?  

So far it is clear that AVs have not been introduced and permitted on public roads 

yet, just some test projects were allowed.  

It is obvious that the most interesting and useful implementation of such a 

technology would be on those public roads59. 

4.3.2 Self driving vehicles: explanation 

In this section the purpose is that one of providing some information to give a 

clearer idea of the meaning of self-driving vehicles.  

In a work done by Mathias Heutger and Markus kuckelhaus “Self-driving vehicles 

in logistics”, self-driving vehicles are defined as “vehicles in which operation 

                                                 
59 Shanker R. et al., Autonomous cars : self-driving the new auto industry paradigm, Morgan 

Stanley, 2013, p. 7. 
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occurs without direct driver input to control the steering, acceleration, and 

braking” this definition is provided by the National Highway Traffic Safety 

Administration.  

This definition refers to a vehicle which does not have a driver who must be focused 

on the road while he is in his vehicle with self-driving mode, however everyone is 

aware of the fact that there are already some vehicles that are able to move from 

one point to one other without having a driver inside.  

These kind of vehicles are part of the so called “next automotive revolution” as it is 

defined in the work “Self-driving vehicles in logistics” by Mathias Heutger and 

Markus kuckelhaus60.  

It is clear that a lot of testing of these technologies is going on, however when are 

these vehicles going to be used freely on public roads?  

Some experts state that this could be possible in the next three years’ time, however 

it is still an assumption. 

4.3.3 Advantages of autonomous driving 

It is clear that by implementing this technology there will be more benefits for 

businesses and there will be an increase of the number of autonomous cars used on 

a daily basis.  

                                                 
60 Heutger M., Kuckelhaus M., Self-driving vehicles in logistics : a dhl perspective on implications 

ans use cases for the logistics industry, “DHL” , 2015, p.3 
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However, in order to support what has been stated previously it is necessary to 

present those benefits. 

First of all, it is necessary to talk about the higher level of safety which is going to 

be reached, in fact a research organised by Bosch shows that almost 90% of road 

accidents are caused by human beings that drive vehicles.  

This point would like to show how autonomous driving could be safer and more 

adaptable to the traffic conditions, in fact thanks to the latest technologies these 

vehicles would be able to detect possible obstructions on the road and skip them, 

while being more attentive and faster than a human driver could be61.  

What is going to happen with these vehicles when referring to traffic?  

By implementing such a technology, it would be easier to drive, and traffic could 

be lowered, in fact those vehicles thanks to the vehicle-to-vehicle communication 

could drive at a high speed and skip the trafficked parts of the highway.  

Someone may ask what does V2V communication mean?  

This term refers to a wireless system through which vehicles send messages to each 

other on what they are doing in that moment. In the information exchanged it is 

possible to find details on speed, location direction of their journey and similar62. 

                                                 
61 Fahrerassistenzsysteme – Wie viel Unterstützung wünschen deutsche Autofahrer?, Robert Bosch 

GmbH, 2013. 
62 Howard B., V2V: What are vehicle-to-vehicle communications and how do they work?, 2014. 
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Thus, by implementing the AVs, it is possible to achieve a fuel efficiency and thus 

a reduction of carbon emissions and subsequently of costs by 15%. 

Furthermore, since those vehicles will not have drivers, it will be possible to grant 

deliveries 24/7 without stopping the journey for permitting to the driver to rest, and 

this element can grant a cost reduction of 40% per kilometre when compared to the 

same route done with a driver who needs to rest for a certain period of time. 

Moreover, by having those autonomous cars pollution level should go down, since 

there would be less cars driving on the roads and they would have fuel consumed 

in a more efficient way. 

As it is clear this point is relevant, in fact it could be hypothetically possible to have 

less emissions in the world63. 

All this information seems to be really useful and a good point for starting a great 

innovation however it is clear that the main attention has been given to autonomous 

cars up to now, and sometimes ignoring the fundamental role that such vehicles 

could cover in the transport sector64.  

Therefore nowadays the introduction of AVs is still a sector that needs to be studied 

and explored more in depth.  

                                                 
63 Heutger M., Kuckelhaus M., Self-driving vehicles in logistics : a dhl perspective on implications 

ans use cases for the logistics industry, “DHL” , 2015, p.4. 
64 Flamig H., Autonomes fahren: technische, rechtliche und gesellschaftliche aspekte, Springer 

Vieweg, Berlin, Heidelberg, 2015, pp. 377-398. 
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4.3.4 Why autonomous vehicles should be introduced in the transport sector first 

Having said that it is necessary to enumerate the reasons for which AVs should be 

introduced in the transport sector before implementing them in the utility cars 

sector65.  

As it has been shown by a research paper realised by DHL (2015), the presence of 

AVs in the logistics environment is easier to manage, in fact those autonomous 

vehicles could be monitored without difficulty in a close environment such as the 

one of warehouses rather that one of trafficked roads.  

Moreover, by using those vehicles in the confined sector of the logistics there are 

fewer restrictions to be applied if compared to trafficked public roads.  

Using AVs in this environment would help testing them in a more “secure” one, 

and possibly this technology, after having been tested in such area, could be 

implemented on the public sector.  

Furthermore, using this new technology when transporting goods shows less risks 

than when testing it with people in cars.  

One other factor that supports the idea that AVs should be inserted in the logistics 

sector before the public one, is that businesses would be willing to use those 

vehicles by knowing that it can grant a strong advantage, whereas when introducing 

                                                 
65 Ghaffary S. , Robot roundup: how supply chain is leading the way in sophisticated automation,   

2014. 
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such a technology in the public sector there could be some doubts regarding ethical 

issues and safety66. 

When referring to the impact that AVs may have by using such a technology, even 

though the topic is still a new one, it is clear that it will be a tremendously positive 

one for the logistics sector as it is going to be shown in the following sections. 

4.4 AUTONOMOUS VEHICLES IN OUTDOOR LOGISTICS  

 

In this section it will be presented how it can be possible to apply autonomous 

vehicles in long distance transportation and what must be overcome so as to make 

them drive on the road.  

It is known that autonomous vehicles have been used in closed environments and 

when using them in such situations is a sort of extension of vehicles that already 

exist.  

The question is, have those vehicles been used on the road already and if not why? 

These are the main questions to be answered in this section and demonstrate how 

the possible obstacles might be overcome. 

It is known that AGVs have been already implemented in private and desert areas 

for realising small transportations of goods. 

                                                 
66 Heutger M., Kuckelhaus M., Self-driving vehicles in logistics : a dhl perspective on implications 

and use cases for the logistics industry, “DHL” , 2015, pp. 8-10 
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Certainly, the implementation of such technology in the everyday traffic would be 

something really new and inspected. Up to know, no one has ever used AVs and it 

has never been permitted to use such vehicles on the road.  

However, those vehicles were allowed to transit on the road just for some brief test 

projects, realised recently67. 

It is clear that it is difficult to manage autonomous driving when referring to outdoor 

environment, in fact it would be easier to control them and to monitor them in a 

closed environment instead. That is why the next part is starting by describing how 

they can be implemented in a close environment. 

4.4.1 Autonomous vehicles usage in yards 

Let’s start by talking about the usage of those autonomous vehicles in a controlled 

zone which is known as yard, indeed managing vehicles in this area results to be 

easier and less complicated than in an open environment such as the highway. 

Various businesses are looking for a solution to make the transit in yards easier and 

safer. In fact, many times in those yards trucks and forklifts are found as well as 

people working there, so it reveals to be difficult and risky to combine the 

manoeuvre of the vehicles and the presence of the people working there. 

                                                 
67 Shanker R. et al., Autonomous cars: self-driving the new auto industry paradigm, Morgan Stanley, 

2013, p. 85. 
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Hence it would be great to adopt autonomous vehicles which could help solving the 

issues presented previously68. 

Currently there is a research project called “Salsa” which has the objective to test 

AGVs in a safe way in yards. Those vehicles are equipped with sensors, thanks to 

which they can monitor what is around the environment they are driving in. 

Indeed, by having such equipment those vehicles would be able to forecast possible 

dangers around them and being able to avoid them and perform in a safer and faster 

way69.  

4.4.2 Line haul transportation 

In this part the main focus will be on line haul transportation, putting more attention 

on the long-distance deliveries that must be carried, and on where normally trucks 

are used to complete such shipping. 

As it is known, when driving in public roads the risks of incurring in an accident is 

higher even for those drivers who are experienced, in fact it is not possible to predict 

how other drivers on the road are going to behave and to be added to this are the 

weather conditions which are not predictable. 

                                                 
68 Heutger M., Kuckelhaus M., Self-driving vehicles in logistics : a dhl perspective on implications 

ans use cases for the logistics industry, “DHL” , 2015, p. 25. 

 
69 OFFIS Institute for Information Technology, Annual report, Germany, 2009, p. 84. 
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In some accident scenarios it has been shown that those problems were caused by 

the difficulty in making the vehicle move properly with a heavy cargo, and in these 

situations some big damages were caused to those who were driving nearby. 

For this reason, autonomous technology can be seen as a possible solution, in fact 

the autonomous vehicles can help drivers to have a faster reaction and they can 

detect possible dangers surrounding them in a more efficient way.  

Thus, the implementation of self -driving vehicles could help in the reduction of the 

drivers’ errors and reduce the number of accidents70. 

One solution being part of Line haul transportation has been developed by Volvo 

company, the name of the new vehicle is Vera.  

Those vehicles are equipped with systems that permit them to locate their position, 

detect what surrounds them, they drive at low speed so as to grant a high level of 

safety. Those vehicles are electric, and they have been projected to have low level 

of noise. 

Each of those vehicles are linked to a control centre, which controls in which level 

of the transport the vehicle is, the battery’s charge, the load content and other 

information. From the control centre everything is well organised, all operations are 

                                                 
70 Heutger M., Kuckelhaus M., Self-driving vehicles in logistics : a dhl perspective on implications 

ans use cases for the logistics industry, “DHL” , 2015, p. 27. 
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created so as to achieve maximum precision and avoid waste of time during the 

operations71.  

The solution Vera has been thought for carrying out some tasks which are always 

the same, in a short path, and those vehicles are carrying heavy goods from one 

point to one other.  

These vehicles could be adopted in areas such as ports, in some zones of the 

factories and logistics-centres.  

Indeed, Volvo is going to provide not just an automated vehicle but a solution, 

through which it will be possible to realise deliveries with high standards, high 

precision and high efficiency. In fact, there would be a continuous movement of 

goods, enabling the transport sector to keep active, and not to be relegated to the 

normal daily working hours72.  

This solution will be able to improve adaptability and productivity, in fact it will be 

possible to low down the stock present in a business and to increase productivity at 

the same time. 

As it has been said there will be the possibility to have continuous operations going 

on and since the vehicles are going to be electric ones there will be a reduction of 

noise, of emissions and traffic jams on the road. 

                                                 
71 Volvo Vera,  How the solution works, 2018. 
72 Ibidem. 
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Someone may ask if that kind of vehicles are safe enough to be used on the road, 

and what can be given as answer is that they have been projected to be safe.  

In fact, the speed that those vehicles can reach is lower if compared to the other 

trucks, this element is for security reasons and moreover they are equipped with 

sensors, radars and cameras that can monitor in a precise way to where they are 

driving.  

However, someone may question if those vehicles are being used already, the 

project is still under development because they are still testing some safety 

measures to ensure that the vehicle will be as secure as possible to drive73. 

4.4.3 Convoying systems 

One other possibility for implementing autonomous driving is in line haul 

transportation.  

In this system it is possible to create a truck convoy in which there is one driver (the 

one of the first truck) who keeps under control the first truck and controls the 

steering wheel, acceleration and breaking system.  

The first truck is followed by other ones in which there are drivers staying there but 

they do not have to change something related to steering, acceleration or braking 

system, since after having started the first truck no further intervention is required74. 

One simple question may arise, how is this system going to work?  

                                                 
73 Volvo Vera, 9 key questions about Vera, 2018. 
74 Bishop R., A survey of intelligent vehicle applications worldwide, 2000. 
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Basically, the convoy is moving from one highway service station to one other and 

in this way, they are collecting trucks from different locations and then they are 

going to continue their journey together.  

Thanks to this system accidents rates can be reduced and there is the possibility to 

reduce the quantity of fuel consumed to 15%.  

Moreover, thanks to this system the drivers, which are staying in the resting part of 

the convoying system, can have more time for relaxing and so the convoying 

method can be seen as a moment for drivers for resting, thus it would be possible 

to increase the productivity that each driver can have75. 

This system has been already tested on public roads in Spain, in a project called 

Sartre.  

The first vehicle which was leading the convoy was a Volvo truck, and the driver 

of this vehicle was manoeuvring the steering not only for his truck but even for the 

other vehicles which were following him. Moreover, there are other companies that 

are developing this kind of vehicles, these ones are Daimler and MAN, for 

example76. 

Therefore, which are the benefits that are going to be achieved when using this 

system? 

                                                 
75 Green Car Congress, Sartre road train premieres on public roads; focus now shifts to fuel 

consumption, 2012. 
76 Heutger M., Kuckelhaus M., Self-driving vehicles in logistics : a dhl perspective on implications 

ans use cases for the logistics industry, “DHL” , 2015, p. 29. 
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The answer can be found in the following part in which is going to present the 

possible advantages to be reached by implementing such a system. 

First of all, the convoying system will give the possibility to the drivers, which are 

not driving, (the ones who are staying in the following vehicles) to complete other 

tasks besides driving, for example resting or similar.  

Just the driver who is in the first truck must be always ready to manoeuvre the 

vehicle.  

Moreover, during the journey there is no need to stop the vehicle, because the 

drivers standing in the rest of the convoy can replace the first one. It is even 

supposed in a future eventuality in which no driver will be needed neither in the 

first vehicle nor in the following one, thinking about a future in which no driver 

would be required and using just autonomous vehicles77. 

Moreover, there is one other idea on how to organise the convoying systems.  

First of all, according to Janssen et al. (2015) if the presence of this technology is 

low, it is absolutely necessary to introduce the convoying system when a truck 

delivery is organised.  

In fact, in this way those who are in charge of transport planning, can organise their 

journey by using multiple trucks that can travel together in a platoon.  

                                                 
77 Bergenhem C. et al. , Overview of platooning systems, 19th ITS World Congress, Austria, 2012, 

p. 3.  
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Moreover, there would be the possibility to create a cooperation among conveys 

when organising deliveries across company borders. 

In a final stage, when the convoying system would be much more spread and 

developed, the convoy system could be created “on-the-fly”. This term is used to 

refer to the possibility for platoons to connect to one other when they see one on 

the highway78. 

4.4.4 Assisted autonomous vehicles on the highway 

In this section the objective is that one of explaining and analysing the introduction 

of autonomous vehicles on the highway. It is still difficult to know when AVs will 

be used freely on the road and on the highway, however some insights will be 

provided in this part.  

Indeed, there are already some vehicles that are equipped with some assistance 

systems for the driver, created to inform him on the distance to keep from the other 

vehicles, maintaining the perfect speed when driving, having some emergency 

braking systems and being able to help the driver to see in some zones in which the 

driver cannot reach79. 

In addition to these systems that have been already implemented, there is one other 

innovation called assisted highway trucking system, which reveals to be a really 

                                                 
78 Janssen R. et al., Truck platooning driving the future of transportation, 2015, p. 14.  
79 Heutger M., Kuckelhaus M., Self-driving vehicles in logistics : a dhl perspective on implications 

ans use cases for the logistics industry, “DHL” , 2015, p. 28. 
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innovative one but it still being tested, and some time is needed to understand if it 

can be implemented freely on public roads. 

However, the well-known car company Mercedes-Benz says that they are going to 

release an autonomous vehicle able to drive on the highway by 2025.  

This truck would be provided with an intelligent Highway pilot assistance system, 

which will permit to the vehicle to drive to up to 85 km/h.  

Daimler trucks have tested already the vehicle on the highway, specifically on the 

A14 autobahn near the city of Magdeburg, in this way they tried this vehicle on 

realistic driving condition.  

The pilot of such a vehicle can be compared to the autopilot system of an airplane. 

The vehicle is equipped with some sensors which can provide a clear image of the 

surrounding areas.   

Moreover, the vehicle has a V2V (vehicle-to-vehicle) and V2I (vehicle-to-

infrastructure), thanks to which it will be possible to transmit continuous 

information on its location.  

This vehicle will receive information from the networked vehicles so in this way it 

will be always ready for different traffic situations, such as traffic jams or slowing 

down of the circulation. Thanks to this, it will be possible to reschedule routes so 

as to have the most efficient one. 
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Therefore, if all the trucks will be equipped with this system, as a result there will 

be less traffic on the roads and the average transport speed will result to be increased 

just because the traffic flow has been adjusted. 

Certainly this vehicle will be able to drive on the roads even with normal cars being 

there, in fact the vehicle will adapt its speed to the determined limits and keep a 

safety distance.  

It is up to the driver to decide the moment in which he can switch on the “Highway 

Pilot” system and turn his seat to a “resting position”, however it will be still 

possible for the driver to switch his driving to a manual one. 

Thus, it is evident that thanks to this system the job of the truck driver will be 

improved, and eventually a solution to the scarcity of truck drivers will be found80. 

4.4.5 Autonomous vehicles solutions to be applied to the last mile 

In this section the last mile delivery is going to be analysed, this terminology refers 

to the last part of the delivery in which  the item is delivered to local stores or to 

private customers.  

This part of the delivery process reveals to be the most difficult one and the most 

challenging because the truck needs to drive into small roads or environments in 

which traffic reveals to be slower. 

                                                 
80 Green car congress, Mercedes-Benz autonomous future truck 2025 research vehicle; “Highway 

Pilot”, 2014. 
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Moreover since they have to deliver smaller loads to different locations , this means 

that all the delivery process can be slowed down by this and making it necessary to 

find a possible solution for fastening the process is necessary. 

Thus, in this part , the aim is that one of hypothesising the introduction of AVs into 

the everyday roads ; and it is going to be considered how that can be implemented 

for covering the last part of the delivery which reveals to be the most challenging 

one as it has already been stated.  

For making it possible it is necessary to have vehicles capable of ah higher 

automation level (which is known as automation level 4) which has not been 

discovered or tested yet, so this means that this kind of technology needs some more 

improvement before being introduced into the roads.  

It is forecasted that a subsequent consequence of the introduction of such vehicle 

on the road is going to provoke a change in the car ownership sector. 

In fact, it is predicted that in this future environment people are not going to own a 

car anymore, but they are going to share one among them and thus it will be required 

a service known as car-sharing81. 

                                                 
81 Van Meldert B. et al., Vehicles in logistics: a review from a broad perspective, p. 20. 
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Moreover, a research has shown that cars are parked for more than 95% of the time82 

and in US less than 12% of the private cars are driving on the road during traffic 

time83.  

Thus, considering these elements it is natural to think about organising the transport 

sector and the mobility system in a different way.  

Moreover, the usage of the car sharing system with the introduction of AVs seems 

to be an interesting option to be implemented in the last mile delivery part, however 

they are just ideas that have not been used yet.  

The important point to be stressed is that it would be a great improvement and 

advantage for the e-commerce businesses and companies that deal on a daily basis 

with deliveries.  

In the following part possible implementations of these methods are going to be 

presented. 

The first one that is going to be introduced is the autonomous grocery shopping in 

which this new system of car sharing is used.  

In this model described by Rodie S. in his work, the customer places his order online 

and at the same time the customer organises an autonomous car which is going to 

pick up the order.  

                                                 
82 Shoup D., The high cost of free parking, “Journal of planning education and research”, 2005, p. 

13. 
83 Silberg G. et al., Self-driving cars: the next revolution, “KPMG”, 2012, p. 7.  



61 

 

At the same time the person in charge in the supermarket or grocery store or similar 

prepares the item to be loaded into the autonomous vehicle as soon as it arrives.  

By introducing this system, less physical customers will go to the shop because they 

will be buying items online, thus the shop can be transformed in a sort of warehouse 

or e-commerce retailer.  

Moreover, in this idea of Rodie S., it is hypothesized that traditional supermarkets 

will grow by size and thus decide to move in the external part of the city and having 

more competition with e-commerce retailers84. 

One other possible solution is one in which home delivery would be possible. 

In this idea there would be some autonomous vehicles shipping the item directly to 

the home of the customer, in some reusable containers.  

Basically, the network would work by having many different distribution centres 

(DC), so the item will be sent from a store to the nearest DC, after that the item will 

move to the customer’s closest DC, and from that location the order will be 

delivered directly to the customer by using an autonomous vehicle.  

The idea that stands behind this system is that one of connecting several orders 

when transported by an autonomous vehicle by using this network of DCs85.   

                                                 
84 Rodie S., Driverless cars: shopping – a new sort of self service?, 2015. 
85 Kay G. M., Home delivery logistics networks using driverless delivery vehicles, 2013. 
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Furthermore, DHL introduces one idea which is even more innovative than the 

previous one, it has presented a solution in which it will be possible an autonomous 

delivery of goods.  

In fact, in this project there would be an autonomous truck which is going to bring 

on spot a group of autonomous vehicles which have the size and dimension made 

on purpose for parcel delivery; these vehicles would be brought close to the delivery 

destination.  

Thus, those small autonomous vehicles will be delivering the items to their 

destinations and then they are going back to a designated DC and the truck will 

gather them again86. 

One other possible solution presented by DHL is that one of pack station, and this 

seems to be more likely to be achieved than the previous one.  

In fact, nowadays people use pack stations to pick up their items or deliver them, in 

this solution this function could be carried out by AVs.  

Thus, the customer would not need to go there and pick up their goods.87 

 

                                                 
86 Heutger M., Kuckelhaus M., Self-driving vehicles in logistics : a dhl perspective on implications   

and use cases for the logistics industry, “DHL” , 2015, p. 32. 

 
87 Ibidem. 
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5. AN OVERVIEW OF THE SORROUNDING ENVIRONMENT 

5.1 CHALLENGES THAT INDUSTRIES ARE FACING 

 

After having presented the way in which the logistics sector may change, it is time 

to understand if companies feel ready and if they consider the introduction of 

automation as an option.  

Thus, before trying to give an answer to this it would be interesting to present what 

is the customer of our days demanding when is buying a product and what he is 

requiring, so as to understand which are the challenges to be undertaken.  

In fact, everyone is aware that the supply chain system is experiencing a situation 

in which they must provide a more efficient result with less and less resources.  

Moreover, it is clear that during the years the costs in the supply chain have been 

reduced, but at the same time it has been required to have a higher-level 

performance.  

The more years pass, the more is desired by the customers in terms of efficiency 

and speed when referring to the delivery process.  

These requirements are putting the supply chain executives in a position which 

reveals to be difficult and pressuring.  

Thus in the next part it is going to be presented, through a research that has been 

conducted by Deloitte and MHI, which are the challenges that are still 

insurmountable for the companies. 
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The following graph shows the answers given by more than 400 professionals 

working in the supply chain environment, with a great part of them (57%) covering 

positions such as CEO, Vice president, or General Manager.  

The companies which took part to the survey are ranked in size from small to large, 

with the half of them having sales of $100 million and 11% were having sales for $ 

10 billion or more. 

 

Figure 3: Challenged for supply chains (from Deloitte 2015, p.4) 

 

 As it is possible to see from the graph the most challenging element to be overcome 

is the customer demand for lower delivery costs, then the second element to be 

underlined is the customer’s requirement of having faster delivery and the third 

most difficult thing to be achieved is raising the level of customer service provided. 

In order to face those challenges some measures have been taken, for example many 

businesses have decided to keep their inventory closer to the markets and 

specialized places they have to reach.  
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These strategies seem to be good as a start, however using just those strategies 

reveals not to be enough for facing the upcoming challenges.  

In fact, for example, by keeping an inventory nearby may seem a great idea however 

it can be really expensive at a certain point. One great solution that could be 

implemented would be the introduction of high-velocity distribution centres for 

delivering high-volume products and reduce the total delivery costs88. 

However, for implementing such solution it would be necessary to introduce 

advanced technology such as tightly planning and some execution systems that are 

going to work alongside with automation89. 

5.2 ARE COMPANIES WILLING TO INTRODUCE AUTOMATION? 

 

The last question that is necessary to answer is whether businesses are ready to 

introduce such technology or if they are still reluctant.  

For having a better understanding of this, it is time to analyse the situation by 

presenting the following graph: 

                                                 
88 Deloitte and MHI , The 2015 MHI annual industry report, 2015, p. 3-5. 
89 Ibidem. 
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Figure 4: 2018 Survey results-adoption of driverless vehicles and drones (from 

MHI & Deloitte 2018, p.23) 

It is known that driverless vehicles have been used by businesses for a lot of time, 

but today thanks to new technology those vehicles are defined as “smart”. They 

are more advanced than the ones that have been used in the past, in fact drones 

with sensor technology and smart driverless vehicles working with sensors too, 

are going to provide a competitive advantage to industries and disrupt their way of 

organising the delivery process. 

As it is shown by the graph (4) 11% of the respondents are currently using this 

technology , 40% of them thinks that they are willing to introduce such a 

technology in period ranked between 2 and 5 years’ time, while almost 17% of 

them thinks that they are going to implement such technology in a 6 years’ time or 

more and 33% is not likely to introduce driverless vehicles and drones90. 

Thanks to the data provided by the graph it is possible to understand that 

nowadays a few businesses are introducing this kind of technology and almost 

half of the respondents seem to be reluctant. 

                                                 
90 MHI and Deloitte, The 2018 MHI annual industry report: overcoming barriers to Nextgen Supply 

chain innovation, 2018, p. 23. 
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It is clear that some more research is needed to persuade the ones who are not yet 

convinced of the positive aspects that the introduction of such technology would 

bring.  

However, in order to give some ore details on the advantages that the automation 

would bring if introduced in the right way, in the following section an analysis of 

the benefits will be provided. 

5.3 EXPECTED ADVANTAGES CONNECTED TO AUTONOMOUS 

VEHICLES 

 

In this section the objective is that one of presenting the possible advantages that 

the introduction of AVs would bring to a company.  

A lot of businesses have seen great potential in investing in this kind of technology, 

,specifically what has been seen as the most important point, is having a vehicle 

which is automated, but which does not have the negative aspects of the normal 

automobiles.  

It has been estimated that by introducing AVs it will be possible for the US 

economy to save around $ 1.3 trillion per year.  

Furthermore, this amount can be even higher if referring to the savings per year 

globally when considering savings over GDP ratio, and it assumed to be $ 5.6 

trillion per year91.  

Moreover, it is necessary to underline that these assumptions refer only to cost 

savings and they do not take into consideration the value added by manufactures 

for example; and the possible losses and the cost of the implementation of AVs 

are not considered in the estimation abovementioned92. 

                                                 
91 Shanker R. et al., Autonomous cars: self-driving the new auto industry paradigm, Morgan Stanley, 

2013, p. 10. 
92 Ibidem. 
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After having presented those elements it is important to refer to the safety topic 

too.  

In fact, when referring to deaths that have place annually, it is known that 1.24 

million deaths occur in the road traffic, according to a research carried out by the 

World Health Organization.  

The ones who reveal to be injured or involved in such situations are people aged 

between 15 and 2993. 

Moreover, those road accidents reveal to have on average an estimated total cost 

of 2.5% of country’s GNP, in this assumption it is included an economic 

assumption of the perceived lost quality of life94. 

In addition to this, it is known that 93% of accidents on the road are caused by 

human errors, either being on a normal driving condition or being under the effect 

of drinks or drugs95.  

When an accident occurs there are various elements that can cause it , in fact 41% 

of them are caused by the so-called recognition errors such as lack of attention 

and low vigilance levels,  34% of them are caused by the way in which the person 

is driving for example driving too fast or not respecting the safety distance from 

the other cars, and 10% are caused by performance errors96. 

Thus, by considering those data it seems obvious to consider the introduction of 

AVs a possible solution to avoid human-related accidents or at least to diminish 

the number of crushes that are occurring nowadays.  

                                                 
93 World health organization, Report on road safety in the region of the Americas, 2013, pp. 3-4. 
94 Elvik R., How much do road accidents cost the national economy?, Accident analysis and 

prevention, 2000, pp. 849-851. 
95 Maddox J., Improving driving safety through automation, 2012. 
96 National highway traffic safety administration, National motor vehicle crash causation survey: 

report to congress, 2008, p. 22. 
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Creating a system in which AVs can drive and in which car accidents can be 

avoided seems to be a really challenging scenario, however according to the 

recent studies going on it reveals to be a quite achievable future outline97. 

Moreover, there are already some proofs of the positive impact that automation 

would bring when referring to safety on the roads as it is shown by the research 

carried out by Dang (2007)98. 

In addition to this it has been proven that by introducing AVs on the roads it 

would be possible to bring the accident rate to the same level of rail and aviation, 

which is a really low one99. 

One other benefit that the adoption of automation on the roads would bring is 

connected to the higher efficiency level the society would be able to reach. 

In fact, in the ideal world in which there would be few car/ truck accidents all the 

services that have been created for helping when a crush occurs are not going to 

be useful anymore.  

Those services that are not going to have a function anymore, would be the car 

insurance market, traffic police and first medical intervention for accidents on the 

road. 

Moreover, by having less car crashes on the road there would be less traffic, in 

fact 25% of the traffic on the roads is caused by accidents caused by people that 

are travelling100.  

As it has been described, the introduction of AVs would lower the number of 

accidents on the road and so they would grant a higher speed when driving since 

congestion levels would be reduced. 

                                                 
97 Campbell M. et al., Autonomous driving in urban environments: approaches, lessons and 

challenges, Philosophical transactions of the royal society, 2010. 
98 National Highway traffic safety administration, Statistical analysis of the effectiveness of 

Electronic Stability Control (ESC) Systems-Final report, 2007, pp. 52-53. 
99 Hayes B., Leave the driving to it, 2011, p. 366. 
100 Federal highway administration, Traffic congestion and reliability: linking solutions to problems: 

final report, Cambridge Systematics, 2004, p. 6. 
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Moreover, AVs could bring a more efficient service since their automated driving 

will result to be more productive than the ordinary driving system101. 

Furthermore, those vehicles would not just be able to drive in a faster and efficient 

way, but they would be able to adjust their driving according to the surrounding 

environment.  

In fact, AVs would be equipped with V2V (vehicle-to-vehicle) and V2I (vehicle-

to-infrastructure) systems, that would help them to adjust breaking and 

accelerating according to the situation.  

This would help those vehicles to drive in a safer way and at a higher speed, by 

maintaining a reduced space with the other vehicles102. 

Moreover, the adoption of those vehicles which would be lighter and equipped 

with optimized design, would grant a rate of around 50% of energy savings. 

However, there are no data yet referring to the possible fuel consumption of those 

vehicles, since as it has been stated, they would be driving faster than the ordinary 

vehicles revealing in a higher fuel consumption103. 

As it has been explained there are various reasons supporting the introduction of 

AVs in the everyday life transport which would bring benefits not just to 

businesses but even to the society in general, however some more research is 

needed nowadays so as to implement this kind of technology and obtain the best 

results from it. 

 

 

  

                                                 
101 James M. et al., Autonomous vehicle technology: a guide for policymakers, Rand corporation, 

2016, p. 17.  
102 Tientrakool P. et al., Highway capacity benefits from using Vehicle-to-Vehicle communication 

and sensors for collision avoidance, Vehicular technology conference, 2011. 
103 Brown A. et al., An analysis of possible energy impacts of automated vehicle, Springer, 2014, pp. 

137-156. 
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CONCLUSION 

This research presents an overview of the possible tools of the automation to 

introduce in the logistics sector, by evaluating what is available nowadays and what 

needs further research.  

Moreover, the objective was that one of presenting the possible changes that the 

adoption of such vehicles could bring. As it has been stated several times in the 

research this sector needs some more studies to reach an efficient adoption of those 

vehicles in the logistics sector.  

However, it is clear that automation in the logistics sector is developing day by day 

and it will be available really soon, that is why businesses should consider this 

option so as to gain a competitive advantage when implementing such a technology.  

The first part of the research presented how data can be handled in a business and 

how the supply chain is working today, and which are the problems they are facing. 

Subsequently, the main topic was that one of autonomous transportation, in fact 

various solutions have been presented and the impact that they have if adopted has 

been described.  

After having provided such description the last part tried to understand if businesses 

are ready to implement this technology, this part showed that there is still some 

reluctance in introducing those tools.  
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Indeed, this evidences that some more information for businesses is needed and 

some more understanding of what those vehicles could bring.  

Certainly, the fact of having this technology still under development is a detractor 

element for businesses. 

However, the challenge is still opened and for now, it is not predictable with 

certainty what is going to happen in the really next future. 
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