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Abstract 

The road freight transport industry is facing radical changes that have the potential to 

fundamentally change the industry and pressure actors to embrace sustainability throughout 

their operations and implement technology in the broadest sense. The road transport industry is 

permeated by the use of fossil fuels and accounts for a significant part of the total CO2 

emissions in the world. The entire industry is facing a fossil-free transition to reach the global 

environmental initiatives that countries have undertaken. 

At the same time as the industry is phasing out fossil fuels and using more sustainable fuels, 

the literature has a coherent view that transported goods are expected to increase significantly, 

and the imprint of the COVID-19 pandemic is increasingly affecting the industry with shortages 

of drivers and more vulnerable supply chains. This study has aimed to identify changes that 

affect the road freight transport industry in the short term (0-5 years) and the long term (5-20 

years) with a focus on Europe. Furthermore, the study has applied the results of the study to a 

framework of future scenarios that previous research has contributed with, in collaboration with 

over 50 industry experts from the transport industry, to evaluate the impact of the changes 

concerning the expected futures that the research has resulted in. The study has applied literature 

search, a document study, and interviews with actors from the industry to collect relevant data 

and has resulted in most of the identified changes that the road transport industry is expected to 

be affected by in the short and long term. 

The changes have been divided into three levels: ecosystem, business, and technology. The 

macro factors that affect the industry are increased regionalization and urbanization, increased 

customer requirements and consumption, and extensive introduction of laws and regulations 

concerning environmental impact and technology. Furthermore, the business changes are 

increased operational costs, the establishment of partnerships and alliances, circularity, and lack 

of staff. The technical factors consist of AI, IoT, and new more sustainable fuels. The primary 

effects include increased local production of goods that contribute to shorter transport distances 

but more transport, fossil-free transport with mainly electricity and hydrogen as fuel and thus 

new establishments of electricity and hydrogen infrastructure, many global initiatives to 

achieve sustainability, extensive application of technologies to streamline supply chains as well 

as more comprehensive rules and requirements regarding new unexplored technologies. 

Furthermore, future scenarios have been applied to evaluate the possible impact on the industry, 

which is visualized in figure 14. Suggestions for further research in the field are changes in the 

industry that take place but which this work has not addressed as it is not perceived as having 

significant effects on the road transport industry, such as increased deliveries of fresh goods, 

3D printing, multimodal transport, and an older population and thus increased shipments of 

medical devices. 

Keywords: road freight transport industry, sustainability, trucks, supply chains, fossil fuels 



Sammanfattning 

Vägtransportbranschen står inför radikala förändringar med potential att förändra industrin 

fundamentalt och pressar aktörerna till att anamma hållbarhet genomgående i sina operationer 

och implementera teknologi i vid bemärkelse. Vägtransportbranschen genomsyras av 

användning av fossila bränslen och står för en väsentlig del av de totala CO2 utsläppen i världen. 

Hela industrin står inför en fossilfri omställning för att nå upp till de globala initiativen som 

länder åtagit sig att genomföra i ett försök att bromsa den negativa klimatpåverkan som utsläpp 

leder till. 

Samtidigt som branschen ska fasa ut fossila bränslen och använda hållbarare drivmedel påstår 

litteraturen att transporterat gods ökar markant och COVID-19 pandemins avtryck påverkar i 

allt större utsträckning med brist på chaufförer och sårbarare försörjningskedjor. Denna studie 

har syftat till att identifiera förändringar som påverkar vägtransportindustrin på kort sikt (0–5 

år) samt på lång sikt (5–20 år) med fokus på Europa. Vidare har studien tillämpat resultaten på 

ett ramverk av framtida scenarion som tidigare forskning bidragit med i samarbete med över 50 

industriexperter för att utvärdera förändringarnas påverkan med avseende på de möjliga 

framtiderna som forskningen resulterat i. Studien har tillämpat litteratursökning, 

dokumentstudie samt intervjuer med aktörer från vägtransportindustrin i syfte att samla relevant 

data och har resulterat i flertalet identifierade förändringar som vägtransportbranschen 

förväntas påverkas av på kort och lång sikt. 

Förändringarna har uppdelats i tre nivåer; ekosystemets, affärsmässiga samt tekniska. De 

makrofaktorer som påverkar industrin är ökad regionalisering och urbanisering, ökade 

kundkrav och konsumtion samt införande av lagar och regler. Vidare är de affärsmässiga 

förändringarna etableringar av partnerskap och allianser, cirkularitet och brist på personal. De 

tekniska faktorerna består av AI, IoT och nya hållbarare drivmedel. De primära effekterna 

innefattar ökad lokal tillverkning av varor som bidrar till kortare transportsträckor men fler 

transporter, fossilfria transporter med främst elektricitet och vätgas som drivmedel och därmed 

nyetableringar av el- och vätgasinfrastruktur, många globala initiativ för att uppnå hållbarhet, 

omfattande tillämpning av teknologier för att effektivisera försörjningskedjorna samt mer 

omfattande regler och krav gällande nya outforskade teknologier. Vidare så har framtida 

scenarios tillämpats för att utvärdera möjlig påverkan på industrin, detta är visualiserat i figur 

14. Förslag på fortsatt forskning inom området är förändringar i industrin som sker men som

detta arbete inte behandlat då det inte uppfattats som att de ger väsentliga effekter på

vägtransportbranschen, exempelvis ökade leveranser av färska varor, 3D-printing, multimodala

transporter samt en äldre befolkning och därmed ökade transporter av medicinska hjälpmedel.

Nyckelord: vägtransportbranschen, hållbarhet, lastbilar, försörjningskedjor, fossila bränslen 
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SUMMARY OF IMPORTANT CONCEPTS 

Modularity – Configurability of interchangeable modules to an assembly. 

United Nations (UN) Sustainable Development Goals – 17 goals adopted in 2015 by all UN 

members to act towards and reach prosperity and sustainability by 2030 concerning social, 

economic, and environmental sustainability. Some goals include affordable and clean energy, 

sustainable cities, responsible production, and climate action.  

Paris Agreement – A legally binding global initiative to limit global warming to below 2 degrees 

Celsius, preferably 1.5 degrees Celsius, and includes countries reducing their Greenhous Gas 

emissions to reach the goal. 

European Strategic Autonomy – Initially a concept for foreign and security policies but has 

evolved further to include areas such as economic, energy, and digital policies and seeks to 

promote the EU’s interests globally and its sovereignty.  

High-capacity transports (HCT) – Trucks and vehicle combinations that have higher capacity 

than what is permitted currently, these vehicles are heavier and have larger dimensions and 

therefore can carry more goods. 

APPENDICES 

A: Summary of interviews 

ABBREVIATIONS 

BEV - Battery Electric Vehicle 

ZEV – Zero Emission Vehicle 

GHG – Green House Gas 

HCT – High-Capacity Transports 

HDT – Heavy Duty Trucks 

MDT - Medium Duty Trucks 

AI – Artificial Intelligence 

IoT – Internet of Things 

AV – Autonomous Vehicle
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1 Introduction 

In this chapter, a brief introduction to the Master’s thesis is presented. The company with which 

the project is conducted will briefly be described, followed by a problem statement where the 

problematization is described, and lastly, a disposition over the structure of the report will be 

clarified. 

The road freight transportation industry is an essential part of modern societies, the European 

Road freight industry is a 324.5-billion-euro market as of 2020 and is expected to grow larger 

[1]. In Sweden alone, transportation with trucks accounts for approximately 90% of the total 

volume of carried goods [2]. 

The road freight transportation industry has been relatively static up until now, the trucks have 

taken years to develop, globalization and consumption have increased over the years and the 

transports, as well as the goods, have increased, and there have been few incitements to 

changing the way the operations are executed [3]. 

1.1 Modular Management 

Sweden Modular Management AB is a niche and market-leading consultant company within 

modularization that offers companies in various industries consulting services in modular 

products and configurable product architectures. The company was established in 1996 and has 

since offered industry-leading expertise within modularity and in creating modular systems. 

Some industries that have successfully implemented modularity are construction, home 

appliances, and power. The company is offering services that increase flexibility and decrease 

complexity by developing and implementing modularized product platforms [4].  

Sweden Modular Management AB is a subsidiary of Modular Management Group Stockholm 

AB [4]. There were 24 employees at Modular Management AB in 2020 and their net sales were 

around 70 million SEK [5]. The company has a global customer base with offices in the USA, 

Sweden, Germany, Japan, and Finland [6]. 

1.2 Problem statement 

Approximately 25% of Europe’s greenhouse gas emissions are from transport and the emissions 

from road transportation account for more than 70% of the total transport emissions, 25% of 

them being emitted from heavy-duty trucks [7]. Businesses in the industry are expected to act 

according to and towards the common agreements regarding a more sustainable future, and for 

the industry to reach the Paris agreement, a shift to more sustainable operations and increased 

efficiency is substantial [8]. 

Trends such as digitalization, sustainability, electrification, and automation are sweeping over 

the industry, providing opportunities to reduce emissions and costs and improve efficiency. For 

businesses, this means that significant changes in the operations are essential and an adaptation 

to the technological changes is a must to maintain competitiveness. UN’s sustainability goals 

are characterized by a more environmentally friendly and emission-low future which is 

something that the companies operating today are not fit for because of their traditional way of 

operating, this in combination with a more demanding customer base and the mentioned trends, 

is forcing the businesses to change their existing operations to more flexible, sustainable, and 
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digitized. 

The industry is characterized by these trends, and it is not possible to predict how the future 

will unfold or how extensive these applications will be in the next coming years. It can be 

devastating for businesses operating in such a dynamic environment if the operations are not 

adapted sufficiently, leading to substantial losses that can be hard to recover from.  

1.3 Disposition 

The disposition of the report is clarified in the below table. 

Table 1. Shows the disposition of the report. 

Chapter Description 

1 Introduction The introductory part of the study briefly presents the company 

with which the project is conducted and a problem statement on 

which the thesis is based followed by a disposition of the chapters 

of the report. 

2 Background Following the introduction is the background where the first 

chapter is described in more detail and the project is defined with 

delimitations, purpose, research questions, and a presentation of 

the theses business and industrial context. 

3 Scientific Framework Explains the relevant theory on which the thesis is based and 

explains the theory behind the used methods that are presented in 

the following method chapter. 

4 Method A presentation of the used methods under which the project is 

conducted, along with methodological considerations where the 

chosen methods are justified. 

5 Results The results that the study has settled are presented. 

6 Discussions A discussion regarding the earlier established results and a 

suggestion for further research. 

7 Conclusions The overall conclusions that the study has resulted in. 

References A reference list of used sources in the study. 
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2 Background 

The following chapter provides a more in-depth explanation of the project along with the 

purpose and the research questions that the thesis intends to answer. Furthermore, the 

delimitations to which the thesis is defined to are presented followed by a business and 

industrial context. 

Businesses today operate in uncertain and ever-changing environments and consequently face 

many challenges regarding digitalization, sustainability, electrification, and automation. 

Predicting the future of tomorrow is impossible and creating a durable business is essential in 

managing these challenges. 

2.1 Challenges within the road freight transportation industry 

The road freight transportation industry has in decades been characterized by slow incremental 

changes and dependent on fossil fuels. The products in the industry take years to develop and 

launch on the market and have long life spans due to the industry being predictable and 

unchangeable [9].  The actors within the industry are, after years of stability, facing changes 

and trends that are dynamic and unpredictable in a world where radical innovation and 

technological developments have become more frequent and challenge large established 

businesses. Additionally, the actors within the industry must adapt to evolving customer 

behavior and goods flow driven by societal trends such as urbanization [10]. 

A fundamental transformation is anticipated and the whole industry is affected by it [11]. The 

lock-in effects in the industry are substantial and consequently, it requires heavy investments 

and infrastructural changes to be able to adapt to the new reality [12]. Due to the industry being 

accountable for a large amount of the total GHG emissions, there is no other option than to 

change from current operations to more sustainable alternatives. The transportation industry is 

seen as one of the greatest barriers to reaching sustainable development [13]. 

Planning for the future and trying to be strategical about which way the business should develop 

is challenging in an industry with unpredictable market dynamics and disruptive technological 

change. Recently, an increase in actors searching for a possible approach to handling the 

uncertain future have engaged in flexible innovational strategies of which modularity is one of 

them [14].  

Researchers and actors within the industry suggest a more flexible approach and application of 

multiple scenarios in dealing with volatility [15]. Scenario modeling where various futures are 

shaped based on certain and uncertain characteristics is one way to prepare businesses for 

uncertain and volatile markets. [16]. Earlier research has contributed with a framework 

concerning sustainability and digitalization where four different scenarios have been introduced 

as a result of analysis regarding trends and their cross-linkage in the transportation industry 

[17]. 

The framework will be applied as part of the study. 

2.1.1 Purpose 

The study aims to evaluate the changes within the road freight transportation industry and the 

impact they will have on road freight supply chains in the short and long term in Europe. This 

will be done to establish a basis for further research aiming at how to design modular 
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architectures to become flexible, and hence robust, against the uncertainties that characterize 

the industry. Furthermore, the study aims to apply a future scenarios framework to evaluate how 

the changes can impact the road freight transportation industry in Europe in different future 

scenarios.  

2.1.2 Research questions 

The chosen research questions for the study are stated as follows: 

• How will changes in the transportation industry impact the road freight transportation 

industry within the European road freight supply chain, in short and long term? 

• How can scenario modeling be applied to evaluate how changes in the transportation 

industry will impact the road freight transportation industry within the European road 

freight supply chain? 

2.1.3 Delimitations 

The thesis will consider only road freight transport within the supply chain. The freights of 

goods included will not be limited to a certain industry or product but rather cover all freight 

transported by road within the supply chain. The transportation within the supply chain will be 

limited to only include transports with heavy-duty trucks (HDTs) and medium-duty trucks 

(MDTs) and hence not include person transports or transports with other vehicles than 

commercial trucks. 

Sustainability is defined mainly as environmental sustainability and thus not economic or social 

sustainability. Furthermore, only the changes in the transportation industry that affects the road 

freight transport industry will be included, and hence not the changes regarding other modes of 

transport. Additionally, the study will evaluate the road freight transportation industry within 

Europe and hence focus on the changes in transportation within the continent. Short term in the 

study is defined as 0-5 years and long term 5-20 years.  

Furthermore, this study is a basis for further research aiming at designing modular architectures 

and will not conduct the work of enabling a modular approach, but rather create prerequisites 

for it. 

2.2 Business context 

Modular Management is engaged in research projects within the field of sustainable 

transportation and has adapted scenarios in their master thesis suggestions [17]. The scenario 

framework is a relevant and explorative model that shares the industry’s view on what it might 

develop into in the year 2040. Modular Management is expert in modularization and is 

exploring what role and potential modular product configurations can have. This master thesis 

is one of four theses that have been conducted at Modular Management within modularization 

and they are all part of a larger project at KTH Royal Institute of Technology, see chapter 2.3. 

2.3 General industrial context 

Modular Management, together with diverse actors within the transportation industry, is 

involved in the project SMF ECO2 Sustainable Mobility Scenario Modelling at the ECO2 

Vehicle Design Research Center at KTH. The research center explores possible solutions to 
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cross-functional disputes that are occurring within the system of vehicles. The center has 

adopted multi-vehicular and multi-disciplinary research by including experts from the industry 

within different fields together with actors in academic studies [18]. The project’s main purpose 

is to develop and explore innovative solutions within the transportation sector with a focus on 

the environment and economic sustainability [15]. 

 

The following chapter, 3 Scientific Framework, provides a theoretical background that is of 

importance for the conducted study. 
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3 Scientific framework 

In this chapter, the theoretical background of the project is presented. First, the concept of 

modularization and future studies is provided, this is followed by an explanation of the 

framework with future scenarios that are to be applied, and further in the chapter is a brief 

explanation of the used data collection methods. 

First, modularization and future studies together with the future scenarios will be presented and 

further, the data collection methods will be presented. 

3.1 Modularization 

The concept of modularization enables a combination of customization and standardization by 

creating interchangeable modules that can be 

rearranged or reassembled into different 

configurations. Modularity is a measurement of 

how configurable the construction is, meaning 

how many product variants can be made by the 

configuration of the modules. The interface 

between the modules is standardized and hence 

makes it possible to adapt the construction to the 

desired requirements changing the function or 

performance according to the arranged assembly 

of different modules. This enables flexibility and 

reduces the cost of complexity as it benefits from 

economy of scale while enabling customized 

designs [19]. 

3.2 Future studies with scenario 

modeling 

Future studies consist of different approaches to exploring 

future developments and outline different plausible futures. 

Future studies is a tool to help businesses prepare for 

different future outcomes by exploring the emerging 

directions of the industry [20]. It enables a flexible approach 

in the direction of the business, bearing in mind different 

possible futures and hence creating resilience to 

developments that lie in the future.  

Methods for future studies are either forecasting or 

foreseeing, where forecasting is predictive often outlining 

one possible future and foreseeing is explorative or 

normative and outlines several possible futures. The 

uncertainty in predicting one plausible future makes 

foreseeing a better method when trying to gain a holistic 

view of the actual future and its possible directions [15]. Foreseeing is however also complex 

and can result in different conflicting perspectives that are justified  

Figure 1. The concept of modularization [19]. 

Figure 2. Future studies and scenario modeling 

[21]. 
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3.3 Future scenarios 

Generated by earlier research, the future scenarios present four 

different futures that are probable according to the industry actors 

that participated in the research. By inviting more than 50 actors 

within different areas of the freight transport industry to a 

workshop the researcher analyzed and compiled the outcome 

resulting in a framework that reflects the industry’s view on how 

the future can unfold. The target year is set to 2040 and hence each 

scenario reflects a plausible industry situation several years from 

now, Sweden is set as starting point [22].  

3.3.1 Social Engineering 2.0 

In the social engineering scenario, the market is hard to enter for 

new businesses, existing businesses have created alliances and 

cooperate within the clusters and data sharing is restrictive and is 

focused on the alliances [17]. Regulations are made by the EU 

forcing manufacturers to trace and recycle all material used, 

regulations have been made forcing companies to be transparent in 

their emission data, and regulations concerning minimum fill rates 

have also been made. Consumers are aware of the climate impact 

but are not willing to decrease or adapt their consumption behavior, 

this has led the companies to use biomaterials in their production 

to address the climate issue. The social engineering 2.0 scenario is 

characterized by a high climate focus and restrictive data sharing 

[17]. 

3.3.2 Green Circle 

The green circle scenario prioritizes the environment above everything, and data sharing is 

limitless with open access platforms where everyone can take part 

in collected data. The high focus on the environment has created an 

unbalance in the political landscape due to other political areas 

being neglected. Large established actors in the industry are 

struggling to keep their market shares as new entrants are 

innovative and can with the help of open access data offer radical 

innovations. The economy is circular and the main transports being 

made are those between peer-to-peer consisting of used goods that 

are to be further used by others, it is expensive to throw products. 

The larger amount of peer-to-peer frequent and short transport has 

forced the transportation companies to come up with more creative 

transportation solutions, this is facilitated by extended data sharing. 

There are several actors present, the traditional manufacturer, transporter, and end-customer 

actors have been complemented with diverse service and product providers [17]. 

Figure 3. Future scenarios [17]. 

Figure 4. Social Engineering 2.0 scenario 

[17]. 

Figure 5. Green Circle scenario [17]. 
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3.3.3 Partnership society 

In the partnership society scenario, the economic situation is 

prioritized before the environment and the data sharing is available 

only to those that collect it. This makes the major actors in the 

industry even bigger, cooperating in alliances and sharing data to 

remain competitive and gain from the restrictive and high valued 

data. The environmental focus is not so present and the global trade 

rate isits the highest. The climate urgency is however present and 

climate refugees are many, creating political difficulties. The politics 

are run on short-sighted agreements to win elections rather than 

create long-term agreements on sustainability goals. Partnerships and 

alliances are a prerequisite to survive in the industry and between the 

clusters, the transportation is smooth and effective with the 

implementation of AI and digitalization. The economic growth in the transportation industry is 

huge because of the increased population and frequent transport [17]. 

3.3.4 Bathing in Data 

Bathing in data is a scenario where data sharing is happening 

frequently and over all borders between actors and organizations, 

leading to a highly effective industry with around-the-clock 

transports thanks to the predictiveness and precision available from 

AI and digitalization. E-commerce is bigger than ever before, and 

the amount of transported goods is immense. Data sharing is also 

used to reach social and sustainability goals. IT and tech are thriving 

and have enabled new entrants in the industry, not owning any 

physical assets but rather offering services related to goods 

transportation [17]. 

3.4 Data collection 

Data collection consists of a primary and secondary collection of data relevant to the study. 

There are several data collection methods based on what data is desirable to extract and the 

methods are chosen based on that. For this study, a literature review, a document study, and 

interviews have been applied to collect adequate data and information to base the study on. 

3.4.1 Literature review 

A literature study is based on a review of the literature to gather information regarding a selected 

research area. The search can be performed by using different databases such as Primo or other 

library databases that contain published literature within the selected research area. All literature 

studies are limited to selected relevant keywords that match the scientific topic to be researched. 

In this way, an overview of the state of knowledge within the chosen subject is obtained [23]. 

3.4.2 Document study 

This type of data collection technology is based on the use of secondary data in the form of 

documents. This type of data is often used as a complement to other data collection methods 

when you need deeper information. The definition of documents is written material that can be 

Figure 6. Partnership Society scenario 

[17]. 

Figure 7. Bathing in Data scenario [17]. 
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physical, visual, or digital and these can be either public or personal. There are different types 

of documents: official documents and statistics from government agencies, documents, and 

statistics from companies, and mass media documents and archive material. 

Official documents and statistics from government agencies can be, for example, minutes from 

municipalities or statistics obtained from Statistics Sweden. Documents and statistics from 

companies can be meeting minutes, agendas, and written internal and external reports. Mass 

media documents and archive material are registered data, data files, newspaper clippings, and 

films. In addition to these, there are also virtual documents that are available on various 

websites and discussion forums [23]. 

3.4.3 Interview 

An interview is a data collection technique that involves a professional conversation to provide 

information that is of interest to the study. In an interview, there is a researcher and a respondent, 

where the researcher has the role of holding the interview, which means asking relevant 

questions depending on what is requested. There are three different structures an interviewer 

can take; unstructured, semi-structured, and structured. An unstructured interview means that it 

is a very open and free discussion within a specific area. A semi-structured interview is an 

interview where the questions are predetermined, and all questions come in the same order for 

everyone who is interviewed. Structured is designed as a questionnaire with predetermined 

questions with answer alternatives [23]. 

Following this chapter is 4 Method where the applied methods of the study are presented. 
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4 Method 

In this chapter, the methods used to conduct the project will be presented followed by a 

methodological consideration where the used method is critically discussed to justify the choice. 

During the study, Modular Management provided continuous support and discussions by 

arranging workshops and weekly update meetings with stakeholders. In addition to this, a data 

collection was made that consisted of a literature review, interviews with actors from the 

industry, and a document study.  Figure 8 represents the two primary approaches during the 

project, one being the provided support and discussions from Modular Management and the 

other being the data collection methods.  

 

Figure 8. Overview of the method. 

4.1 Methods of implementation 

Initially, a literature search was conducted where the studied topic was used as a starting point 

for the searched literature. To get accurate search hits, different keywords related to the study 

topic were used, “Forecasting transport”, “Transport”, “Future of transport” and ” Road freight” 

i.e. This was done to explore the conducted research within the field and collect data regarding 

the study subject. The keywords were used separately but also combined, and the search hits 

were filtered from the latest published article to the oldest. The search databases Web of Science 

(WOS) and Primo were used for the literature search. 

With the help of keywords, relevant literature was identified and used for further searches 

within the subject related to the found literature. The searches in WOS were used with 

VosViewer which is a bibliometric tool that creates a bibliometric map based on the user search 

keywords and generates connections to other relevant keywords. The map illustrates interlinked 

keywords from the final search generated from the most relevant papers and hence indicates 

often occurring keywords that can be used for further searches to get a much wider search field. 

VosViewer shows what keywords occur most and what links they have to other relevant 

keywords, see figure 9. 
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Figure 9. The bibliometric map generated by VosViewer when using the keywords "transport", "model", 

and "prediction". 

When the literature search had generated a more specified field of relevant areas and the 

research questions could be defined, the literature was analyzed in more depth and a literature 

review was conducted where relevant search results were compiled. Once the literature review 

was done, an analysis of the scenario framework was conducted which consisted of workshops 

and meetings with stakeholders to concretize and define the framework in more depth to create 

a unified understanding. 

In addition to the literature findings, interviews were conducted with people from the 

transportation industry as part of the data collection, see table 2. 

Table 2. Overview of participating respondents. 

Designation Position Business 

Mf1 Manager of Development Line Manufacturer 

Mf2 Project Manager Manufacturer 

Tr1 Area Sales Manager Transporter 

Tr2 Traffic Manager Transporter 

Tr3 Head of Sales Transporter 

4PL Business Manager 4th Party Logistics (4PL) 

Au1 Transport Strategist Swedish authority 

Au2 Senior Engineer Swedish authority 
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A document study was conducted as a complement to the literature review, documents and 

reports regarding forecasts and plausible futures from organizations with insights in the industry 

were studied. When searching for relevant reports and documents keywords such as “Future of 

transport”, “future of road freight”, and “trends in the transportation industry” were applied. 

Furthermore, the results, which consisted of different future changes that were identified in the 

industry, were divided into three levels. The first level consisted of macro changes in the 

ecosystem of which the business was a part, the second consisted of changes related to the 

operation of the business and the last and third level was technological changes. 

At last, the findings of the project have been applied to future scenarios with the use of a 

weighting model similar to the one used in earlier research [15]. The different future changes 

assumed to affect the industry have been weighted by a number 1 to 3, with 1 being small or no 

impact (light color) in the specific future scenario and 3 (darker color) being a large impact in 

the future scenario, see example template in table 3.  

Table 3. Example of weighting for the different future scenarios. 

Change Social 

Engineering 2.0 

Green Circle Partnership 

Society 

Bathing in Data 

A 1 2 3 2 

B 3 3 1 2 

… x x x x 

4.2 Methodological considerations 

The literature in the field of future studies within the transportation industry was scarce and 

there was not much literature that provided futuristic insights into what the industry will develop 

into in the coming years, therefore a document study was performed as a complement to the 

literature review. The document study was made to widen the insights from other sources 

different from the scientific literature. This was made with regard to the reliability because a 

document study is based on secondary data, and the collected data and the source were reviewed 

with a critical eye. The chosen material in the document study was selected from governments 

and credible organizations and organizations within the transportation industry or companies 

working directly with actors within the transportation industry. DHL, KPMG, McKinsey, 

United Nations, and the World Economic Forum are companies and organizations that were 

used as credible second-hand sources that provided useful data to use in the study. These 

organizations provided in-depth external analyzes of the transportation industry that was of 

great importance and in line with the study subject and purpose. Additional sources from 

resembling companies with restrictive reproduction of information were also analyzed but not 

used as sources in the report due to the reserved rights. 

Furthermore, the literature review and document study were further complemented with semi-
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structured interviews with actors within the industry. This was done as an additional assurance 

that the collected data was credible and in line with industry voices. A semi-structured interview 

method was chosen to keep the interviews within the subject and enable the answers to be 

compared but also to give the respondents the possibility to provide their view on the subject 

without choosing what answers to choose from as in a structured interview.  

Additionally, the respondents were chosen to enable a diversity of actors within the 

transportation industry and hence provide insights from different perspectives and for the study 

to obtain a holistic view. The chosen respondents were manufacturers of freight vehicles, small 

and large transporters, a 4th Party Logistics transport service provider, a transport strategist from 

a Swedish authority, and a senior engineer at a Swedish authority. The respondents were 

informed that the interview finding would be presented anonymously and that no names or 

companies would be displayed in the study report. This choice was made to enable a free and 

open discussion about the respondent’s view on the future, because it was an explorative 

interview there was a risk of respondents being too cautious in their answers due to the fear of 

being wrong or unsure about something that no one knows. Additionally, by doing this, it 

enabled the respondents to freely discuss and share their thoughts on the future of the industry 

without the risk of being accountable for their statements. 

Lastly, the levels in which the changes were divided were based on earlier research within the 

larger project that this thesis is part of and therefore it was chosen to be done in the same manner 

to gain a unified division. However, the results could be presented differently, and the levels 

could be defined differently. 

 

In the next chapter, 5 Results, the study’s overall results are presented. 
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5 Results 

In the following chapter, the results provided by the project are presented. The general changes 

affecting the industry are described, followed by the potential impact from the future changes, 

a visualization of potential impact in short and long term, and lastly, a visualization of the 

scenario application will be presented. 

The road freight transportation industry is affected by many different changes to different 

extents, and therefore the results are divided into a general overview, an overview of possible 

impacts with regards to ecosystem, business, and technological changes, and further, 

visualizations of the impacts in short and long term and the implementation of the future 

scenarios. 

5.1 Changes within the road freight transportation industry 

While the road transportation industry must decarbonize and become sustainable to act 

according to policies and common agreements reached globally to reduce climate change, it is 

also facing a substantial increase of goods as consumption increases, a radical change in the 

way transport is operated to reduce congestions and create resilience in the supply chains, and 

a substantial shortage of personnel. This is creating a pressured industry with a radical change 

in every operation and a force to find new solutions to endure these changes. 

HDTs account for 27% of the total road transport emissions in the EU, and globally HDTs and 

MDTs account for 22% of the total Co2 transport emissions [24] [25] [26] [27]. 

Road freight transport accounts for a large percent of the global Greenhouse gas (GHG) 

emissions and hence has a high potential in reducing the total emissions by many percent [27]. 

To do so the transportation industry must shift from fossil fuels to sustainable alternatives such 

as biomass and electricity, a shift that is ongoing today and is taking a lot of attention due to the 

potential beneficial outcomes and the fact that every business must do so to stay competitive 

and operate sustainably. Battery Electrical Vehicles, BEVs, and hydrogen-driven vehicles are 

at the forefront of the shift. 

Propulsion and emissions are one of the concerns affecting the industry, because of the 

extensive use of heavy-duty vehicles and the increasing transport, congestions are also issues 

that businesses need to consider in their operations. To manage congestions and create more 

efficient operations, the industry is looking at applying automation and digitalization to a 

greater extent. With digitalization, the industry is aiming to optimize the loading capacity of the 

trucks by connectivity, an approach that is limited by the increased demand for same-day 

deliveries and high customer demands regarding instant deliveries. Additionally, multimodal 

transportation is predicted to be the optimal solution for future transport with application of 

digitalization where an integrated approach is suggested to connect different transportation 

modes to deliver goods simultaneously. Furthermore, IoT, AI, and predictive data will have 

major influence on the efficiency of the industry, enabling faster, more accurate, and predictive 

operations [28]. 

The changes that are affecting the industry are mainly the result of global regulations and 

policies regarding environmental impacts. The most influential is the Paris Agreement which 

was adopted by 196 parties and is a legally binding international agreement that aims to keep 

the global warming temperature lower than 2 degrees with the goal of 1.5 degrees [29]. The 
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under2 Coalition consists of more than 270 governments that have committed to the Paris 

agreement and aims at net zero emissions by 2050 [30]. 

Additionally, while EU is emitting 15% of the total global transportation emissions [31]. Europe 

is setting out to be the first climate neutral continent and has launched the European Green Deal, 

aiming at zero net emissions of GHG by 2050 and to reduce the GHG emissions by 55% in 

2030 compared to 1990 levels and will strive to do so by adopting new policies [32]. 

Furthermore, during the 26th United Nations Climate Change Conference (COP26), actors 

within the road transportation committed to only selling ZEVs by 2040 and joined in a 

collective goal to reach zero emissions in transport by 2040 [26]. During the conference, 

General Motors, Jaguar, Fiat, Volvo, Audi, Ford and Volkswagen in Europe agreed to have only 

ZEVs in production by 2035 [33]. Additionally, the conference led to over 110 businesses 

signing the EV100 global initiative pledging to transition to electric vehicles (EVs) by 2030 

[33]. 

While the industry is focusing on operating more sustainably it has other beneficial outcomes 

for businesses too, such as being cost-effective, increase in growth and reliability and attracting 

talents [28]. The increase in environmental consciousness in society is also a huge contributor 

to businesses choosing to operate more sustainably and adopt sustainable strategies. According 

to DHL, more than half of their customers ask for information regarding responsible operations 

when asking for a business offer and almost 80% of investors with institutional clients have 

environmental and social impact and governance (ESG) as a natural factor when choosing an 

investing object. Furthermore, DHL states that almost 4 out of 5 millennials consider the 

company’s social and environmental focus when choosing jobs [34]. 

Manufacturers in the trucking industry are facing big challenges concerning the radical changes 

that are affecting the production of new trucks [Mf1]. Earlier it could take up to 10 years for a 

new truck to enter the market, the progress was slow and there was an assurance regarding the 

quality and ability of the trucks to be used for what they were intended for [Mf1]. This certainty 

in the market is slowly disappearing as technical developments are introduced frequently and 

the software of the trucks is of greater importance, a truck that is launched on the market today 

might not even be operable in 5 years [Mf1]. This is putting pressure on manufacturers to speed 

up the process and integrate technology in a broader sense. 

Henceforth, there is much to be done in the industry regarding effective transports that will lead 

to cost reductions, higher filling rates and fewer transports [Au1]. One important aspect in 

reaching this is allowing high-capacity transports, to ease the regulations on longer and heavier 

transportations. Heavier vehicles allow for heavier goods and hence higher filling rates because 

more goods can be loaded, longer vehicles allow more volume and therefore enables higher 

filling rates by enabling more volume space. 5 vehicles can be 4 if high-capacity vehicles are 

used [Au1]. 

As mentioned, there are large investments and radical changes that are challenging the actors 

in the industry. The bigger companies that have networks and capital have a big chance of 

coping with what they are facing but the smaller companies that do not have the same 

possibilities must be given equal opportunity to do it [Au1]. This can be done by offering 

support systems, sharing information and data, enabling regulations that create incentives to 

drive this change, and hence lower the threshold.  
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An expected consequence of the change that is affecting the industry is that the cost of tone per 

kilometer will increase in the coming years [Mf1] [Au1] [Tr1] [Tr2] [Mf2] [Tr3] [Au2] [4PL]. 

This is believed due to several reasons, one of them being the mobility package introduced by 

EU that for instance limits the time of operation in a foreign country that is not the chauffeurs 

home country. This will for example restrict the companies’ possibilities to use cheap labor and 

have the chauffeur as available as earlier, it might be more beneficial to use domestic chauffeurs, 

chauffeurs that demand higher salaries and better working conditions [Tr1] [Tr2]. The mobility 

package improves the chauffeurs working conditions and hence makes the industry attractive 

to more chauffeurs but at the same time gives them possibilities to demand higher salaries and 

limits the availability of trucks for carriers as they must return to their home country after a 

period [Tr1] [Tr2].  

The supply chain will be integrating technology to a large extent with device monitoring and 

correcting performances that differ from the intended performance with the help of intelligent 

technology and advanced algorithms. New people within these areas will have to be employed 

to better use and analyze available data that is shared more frequently and in larger volumes. 

KPMG is further stating that people with knowledge in AI, robotics, cyber, and blockchain will 

be needed in businesses and that employers must be adaptable to the frequently changing 

business landscape [35]. 

The road freight industry is facing a rapidly moving and changing future where an open mind 

and learning and re-learning is essential in finding solutions [28] [36]. 

5.2 Future changes potential impact on the road freight transportation industry 

Identified future developments within the road freight transportation industry from the literature 

review, document study, and the conducted interviews are presented by ecosystem level, 

business level, and technological level. 

5.2.1 Ecosystem 

Regionalization 

According to the interviewed respondents, global trade is expected to decrease as it is doing 

right now. The reasons for this are manifold; political trade wars, low resilience, vulnerability 

in the supply chain, risks with extended supply chains, and increased extreme weather 

conditions [Mf1]. The risk with global trade and global supply chains has become much more 

obvious after the pandemic, manufacturers not being able to deliver essential components led 

to many productions stopping and several industries being affected [Mf1]. In addition to this, 

the regionalization is also driven by the concentration of some essential materials and goods to 

a few countries, making the world dependent on these countries and their ability to provide 

these. There is also a political desire to regionalize and not be too dependent on the EU strategic 

autonomy [Mf1]. Furthermore, regionalization will also be a result of decreasing benefits of 

Chinese manufacturing for example, companies put their production sites there for low costs, 

and that is not the case anymore [Mf2]. However, the overall consumption is expected to grow 

and the transported goods accordingly, much because of the increased e-commerce. This, in 

combination with regionalization, will mean more transport and hence a demand for larger 

trucks [Mf2]. 
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The increase in geopolitical clusters and tension between them is affecting global trade 

substantially and forces businesses to balance between risks and benefits of cross-border trade. 

Some examples are the intensified trade wars between China and the US that have led to fees 

for some goods increased by almost 15% and Brexit making the trade between Britain and 

Europe uncertain. This uncertainty in global trade is putting pressure on businesses to constantly 

adapt their supply chains to endure the intensified geopolitical changes [34]. 

It is expected that more businesses will adopt a so-called China plus one strategy where they 

not only rely on China for production but expand their supply base and manufacturing sites to 

other locations to diversify and create long-term resilience. In addition to this, they are also 

expected to adapt to multiple suppliers’ strategies for crucial goods and services [34]. 

The global economy is expected to be focused on three dominating areas, Europe, North 

America, and China. There is an increase in trade within these areas rather than between them 

and this is expected to create economic clusters promoting regional trade [34]. 

Furthermore, countries such as China which until now have been manufacturing hubs for 

businesses looking for cheap labor are facing a shift because of the workers claiming their rights 

and demanding higher salaries. In such countries the salaries have been increased to a large 

extent, hence reducing the benefits of low manufacturing costs [34]. This in turn means that 

businesses need to consider producing locally instead because the beneficial outcomes from 

other countries are reduced and will perhaps be eliminated. In addition to this, the extended 

application of automation in production makes labor costs a less important factor in the decision 

of producing locally or in low labor cost markets. 

A significant change that the pandemic boosted was the vulnerability in supply chains. The 

flexibility and agility of the supply chains were discussed as both autonomy and securing 

national supply were benefited by more regional supply chains. Offshoring production was 

beneficial in a world where sustainability and automation were not as significant as they are 

today, leading to offshoring not being an optimal solution today. Factors driving the decision 

makers today regarding where to place the production sites are rather based on energy costs, 

political landscape and situation, business opportunities and prerequisites, and taxes [28].  

A predicted outcome of the regionalization is the application of 3D printing and its impact on 

the road freight transports, 3D-printing of products or certain components makes it possible for 

businesses to manufacture locally and closer to the customers and thereby reduce long-haul 

transportation while increasing regional transport. The technology is further enabling resilience 

in the supply chain by decreasing the dependence on external suppliers [28]. 

Lastly, as a result of the regionalization and the sustainability focus, there is a possibility that 

in 20 years there will not be a large market for heavy duty trucks, trade might be done over 

shorter transportation distances. In that case, the focus will have to be on sourcing strategies, in 

the event of a larger decentralization and smaller production sites there will be more focus on 

each of the regional sites and the needed networks there, what material needs to be provided 

from where and how close to the production site should the supplier be [Mf1]. 

 

Urbanization 
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Urbanization is increasing and as a result, the risk of congestion and emissions in urban areas 

is increasing. The literature argues that urbanization will be a reason for technological 

implementation and change of transportation modes to manage urbanization. The most common 

discussions are regarding last-mile deliveries and waste logistics. It is predicted that smaller 

and more flexible vehicles will be used to deliver goods to the end destination once arrived in 

the urban area. In addition to smaller and more flexible vehicles, such as drones, more frequent 

and shorter transportation is predicted to be performed. This is also a result of the increasing 

demands of customers regarding same-day deliveries [37]. 

Waste logistics is another reason for more frequent transport within rural areas, with residents 

leaving used products to businesses within the area to give them a second life and hence creating 

transport demand for the waste being transported to the remanufacturing facility or recycling 

station. 

 

Customer demands 

Customers demanding more and more is also an increasing change that impacts the industry in 

many ways and is a crucial factor in what company the customer chooses to purchase at. Same-

day deliveries and instant deliveries are more important than zero or discounted shipping fees. 

52% of customers prefer faster deliveries over cheaper transport fees [38]. 

Flexibility is highly valued by customers, they want a smooth and interconnected experience 

with a wide range of alternatives, whether if it is an online order, or if it is a purchase in a 

physical store. Choosing if the order is shipped to a predetermined address, to a pick-up service 

point or the physical store is a natural choice today and for the businesses that embrace the 

omnichannel further, there is much to gain from it. A satisfied and fulfilled experience when 

purchasing products or services is something that the customers expect today. For this to happen, 

the department at the companies cooperates in an interconnected environment with the logistics 

department to create this experience. Applying robotics and AI in this effort is a step further to 

make the experience even more flexible and allow for next level no-contact deliveries [28] [39]. 

 

Increased consumption 

Freight volumes are increasing at a steady rate 

and are expected to continue growing, much due 

to the growth in e-commerce that was boosted by 

the pandemic, but also since the population is 

growing at a fast rate and many people are living 

with higher standards than earlier [40] [41] [42].                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

Truck transport is expected to increase by 40% by 

2030 [44]. Freight transports are expected to 

grow 2.6-fold and have 22% higher emissions 

than in 2015 from freights absolute CO2-

emission with the current policies. If the industry 

succeeds in transforming its operations and 
Figure 10. Number of goods delivered between 2015 and 

2020 in the world [43]. 
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embraces technology and cooperation, the absolute emissions from freight transportation could 

be reduced by 72% by 2050. Because of the substantial increase in consumption, many are 

skeptical about reaching the decarbonization targets by 2050 [45]. 

 

Regulations & Policies 

Regulations and policies are what shape the industry and create the juridical framework for the 

businesses to operate within. In a dynamic industry with changeable behavior and radical 

development, new operations and products are established, and it is important that new 

regulations and policies that manage these are established as well. This has been an issue for 

the road freight transportation industry and the rate of progress. The lack of clear guidelines 

and the possible extent of them are slowing down the progress because businesses do not know 

what to expect and therefore are cautious in their urge to invest in new sustainable solutions 

[Mf2] [4PL]. Laws and regulations regarding the safety and usage of vehicles may be a barrier 

to applying new technology such as self-driving vehicles and drones. There are currently not 

many regulations concerning these new technologies because they have not been implemented 

to an adequate extent yet and this is creating a gap between the willingness to invest and the 

concern about the limitations and regulations concerning the application. 

With new laws and regulations and increased taxes, the governments are forcing the businesses 

to operate more sustainable, the biggest change is perhaps the fossil fuels regulations and taxes 

that demand new propulsions and thereby new products and processes to apply them in the 

vehicles [45]. 

What is certain is that the impact and the importance of new established regulations and policies 

will shape the industry and has a significant role in the development of the industry. 

5.2.2 Business 

Increased operational costs 

Sustainability in the road freight transportation industry involves increased costs initially in the 

progress. Non-existing infrastructure and constant development with outdating of old 

technology are setting the industry to increased costs and investments to be able to shift to 

sustainable alternatives. Costs such as higher taxes on fossil fuels, investments in new trucks 

with alternative fuels, building of new infrastructure for alternative fuels, research and 

development costs of efficient solutions such as new technologies in combination with higher 

consumer demands and flexibility demands lead to increased operational costs throughout the 

operations. Additionally, the substantial demand for raw materials and commodities is rising 

making the prices go up and harder to obtain necessities [35]. 

 

All the respondents agreed on one thing; sustainability is a top priority today and will continue 

to be it in 10-15 years [Mf1] [Au1] [Tr1] [Tr2] [Mf2] [Tr3] [Au2] [4PL]. It might be more focus 

on social sustainability rather than environmental sustainability in a decade, but it is expected 

that from now on that sustainability in different aspects will be prioritized more than earlier 

[Mf1]. Several driving forces lead a company to be and remain sustainable, to invest in 

sustainable alternatives, and be more conscious about the environmental impact they have. The 
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first and foremost reason for a company to be sustainable is because it has become a hygiene 

factor and is an essential aspect of a business, every company is expected to be aware of its 

environmental impact and act according to its sustainability goals and strategies that are 

expected to be integrated into the business [Mf1] [Au1] [Tr1] [Tr2] [Mf2] [Tr3] [Au2] [4PL]. 

However, some companies are only keeping a facade to be perceived as sustainable, so-called 

Greenwashing [Tr1] [Tr2] [4PL]. Beyond this, there are companies whose driving force can be 

seen as the customers’ demands; the customers ask for alternative sustainable solutions and 

therefore the business must offer them. [Tr1] [Tr2] [4PL]. It is a company’s desire to be 

perceived as responsible and highly valued [Mf1] [4PL]. Furthermore, there are also financial 

reasons to switch to sustainable alternatives, an outcome of rising fossil fuel prices is a lower 

total cost of ownership (TCO) for other fuels [4PL]. In addition to all these reasons, the perhaps 

most influential and significant reason is laws and regulations. The shift is forced by regulations 

[Mf2] [Au2].  An additional aspect is that the sustainability focus and the measures that can 

be taken related to this have always been discussed but has never been as important as now, and 

that is a consequence of the policies that are set to be reached in a few years [Au1].  

The dilemma in this situation is the capacity that the sustainable alternatives are offering, until 

now those alternatives require more predictable planning, in terms of driving routes and 

charging infrastructure, etc., and do not have the potential to perform equal to or better than 

fossil fuels [Tr1] [Tr2]. This dilemma is also what makes the businesses’ process towards fossil 

free-operations slow and somewhat inconvenient. To be able to offer sustainable alternatives 

and gain from them, the customers must be willing to buy the product or service; something 

that is not always the case [Tr1] [Tr2] [Mf1]. The sales department has issues selling the concept 

of electrified trucks and transports to the customers, making it more difficult to offer only 

electrified trucks. It is an investment and there is a cost related to that, as well as being 

sustainable, a business must be profitable [Tr1] [Tr2]. 

When suggesting environmental compensation for the environmental impact the operations 

have, no one is willing to pay for it. The customers want sustainable alternatives but are not 

ready to invest in them, a paradox in the industry that is yet to be solved [Tr1] [Tr2]. A result of 

that is higher prices affecting consumers, which means that, indirectly, the consumers pay for 

the costs. Either prices become so high that products are not affordable anymore, or customers 

simply adapt to the new increased prices [Mf2]. 

 

Partnerships and alliances 

The literature believes that partnerships and alliances are the key to the needed transformation, 

leading to long term resilience, and is the fastest way to a accelerate the development [46] [47]. 

All actors in the ecosystem must cooperate with energy providers, digitization businesses and 

financiers to endure the changes affecting the industry [26]. The energy sector is also facing 

substantial changes and for the sectors to ensure a long-term resilience, financiers and 

digitization companies is a vital part of the solutions as they are the enablers of the desired and 

needed development. Only with thoughtful partnerships is the industry able to transform 

efficiently and reach the global agreements [26]. 

The decarbonization of the transport industry is inseparable from the energy sector, a clean 

energy grid is a vital factor to ensure that the BEVs can be 100% emission free [36]. 
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The establishment of partnerships and alliances to cope with the radical changes is already 

ongoing and many initiatives have been established globally.  

H2Accelerate is a collaboration between industry actors, energy providers, infrastructure 

builders and policymakers and regulators to develop and shape the policy frameworks needed 

to extend the use of hydrogen trucks and create a hydrogen gas fueling network across Europe 

[46] [48]. Volvo has also joined in a partnership with Daimler Truck AG to scale up the 

production of fuel cell technology for HDTs and other applications called Cellcentric [46]. 

Furthermore, at the COP26, more than 40 countries with over 70% of global GDP joined 

together and pledged to ensure that clean and sustainable options are the most affordable ones 

by 2030 by enabling clean power that is the cheapest and most resilient for every country to 

meet their needs, enable ZEVs that are affordable, accessible, and sustainable in all countries 

and enable affordable and renewable hydrogen with low carbon content availability globally 

[33]. 

EV100 consists of over 500 businesses active in 175 markets with a focus on driving the change 

towards net zero by 2050 and is doing this by creating large and established networks where 

organizations commitments are made to actions [49]. 

 

Circularity 

One change that is fundamentally changing the current flow of products and supply chain where 

products are produced, used, and become waste, is circularity where products and materials 

have additional areas of use after the first intended use. Circularity enables reduced costs, waste, 

and impact on the environment. This is driven by regulations regarding used materials and 

products and the disposal of waste [28] [50]. Circularity and end-of-life materials can also be a 

way for businesses to increase their resilience by reusing materials and hence be less dependent 

on availability and inflation. In addition to this, sustainable waste disposal will be viewed as a 

responsibility and for businesses to have a good waste management system, a new ecosystem 

consisting of innovators and waste disposal companies is a key to making the waste sustainable 

and perhaps even a resource [50]. 

Circularity is an aspect mentioned by many of the respondents. The increased focus on 

sustainability entails that the linear flow of products is a system that needs to be replaced, and 

this is done with circularity where the products have second lives and are used after their 

primary area of use. This is something that is expected to affect the manufacturing companies 

substantially because they will need to either add new production lines to their current 

production to handle the recycled material or products or add new production facilities that only 

handle recycling [Mf1]. There will be a higher focus on circularity in all aspects, what materials 

are used and how they are to be reused and recycled etc. This is adding a whole new dimension 

to the industry. 

 

Lack of personnel 

Another negative change impacting road freight transportation is the lack of personnel, 

primarily truck drivers which directly leads to huge holdbacks for the carriers. Apart from 
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drivers, there is a lack of employees at the warehouses and personnel in on-site operations [40]. 

In EU, there is a shortage of estimated 400 000 HDT drivers, and this number is expected to 

increase substantially. The industry is said to be unattractive to young people and has a bad 

reputation of bad treatment of drivers, low wages, and difficulties in combining with a family 

life due to long working hours and being aways for long periods. The age of the average truck 

driver is 50 year and there are more people retiring than being hired [51]. Furthermore, this 

negative development is a result of the pandemic, it forced truck drivers to work in other 

industries and it seems like they are staying there [25] [39]. 

5.2.3 Technological 

Data sharing is a common denominator between the interviewed industry players. Data sharing 

is a must to be able to be and remain sustainable [Au1] and will either be shared between 

alliances and hence create stronger companies [Au1] [Mf2] or be enforced by laws and 

regulations [Mf1] [Mf2]. However, data sharing can lead to a competitive disadvantage, giving 

competitors data they can use to strengthen their position in the market [Mf1]. Because of this, 

some predict that data sharing will not be a voluntary choice if not within a chosen alliance 

[Mf2]. And if shared otherwise, it will probably be because of regulations that state what data 

must be shared and where, maybe on a common EU database [Mf2]. Data sharing is also 

perceived as a prerequisite for sustainability [Au1]. It will not be possible to optimize the 

sustainability in the industry without sharing data and connecting over company borders, 

sharing, and cooperating in larger constellations [Mf1].  

Worth mentioning is that not all actors agree on the data sharing, data sharing is difficult in 

practice and there are risks involved with open access to data and groupage of goods. Many 

companies demand that their transports do not stop on the way due to risks of stolen goods. 

There are high risks with sharing data and everyone knowing where every truck is all the time, 

beyond risks for thefts, the trucks can become targets for foreign interests and, vulnerable goods 

such as fresh products have limited transportation time [Mf2]. 

 

AI 

AI have a major potential in making the whole road freight industry more efficient and hence 

reducing many of the issues such as congestions, costs, emissions, shortage of personnel and 

offers a possibility to make the supply chain more predictive, precise, and trackable. 

Truck platooning is one example of how AI can be implemented in the industry. Truck 

platooning is a road train consisting of several trailers connected to the controlling trailer in the 

front, all being connected [44]. 

Additionally, the adoption of Autonomous vehicles (AV) will require new regulations 

concerning the role of the driver, safe deployment of the vehicle and cyber security risks. The 

regulations and frameworks will be crucial to the adoption of commercial AVs. Governments 

are still learning about the AVs and businesses are actively seeking to develop and explore the 

application and benefits of them [25]. 

5G and the connectivity it offers is a substantial factor for AVs to be fully implemented in the 

road freight transportation industry, by allowing vehicle-to-vehicle communication.  
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Approximately 15% of driven miles by trucks are with no load and the trucks utilization rate 

on the roads is 29%. These numbers indicate an industry with low utilization and low efficiency 

that increases the GHG emissions and operating trucks. In comparison, AVs could be utilized 

on the roads up to 78% [25]. 

 

IoT 

The full potential of IoT and its application in the road freight transportation industry is 

expected to be reached with the use of 5G. The benefits of 5G will be the possibility to handle 

and distribute larger amounts of data and collaborate friction-less in real-time and enable 

driverless transportation for example. Additionally, tracking of goods will be extended and 

made cheaper and more efficient [28]. 80% of organizations are stating that sustainability and 

supply chain is a top or high priority for digital transformation [35]. 

 

New propulsions and fuels 

The sustainable alternatives offered today are electrified trucks and gas-driven trucks, two 

alternatives with both advantages but also many disadvantages in comparison to fossil fuel-

driven vehicles. Transporters invests in electrified trucks but because of the limited range of 

electric trucks gas-driven trucks must also be bought. Electrified trucks have large and heavy 

batteries that require much space which is at the expense of the net weight of the transported 

goods. Besides that, the charging infrastructure is also a barrier to fully implementing electric 

trucks in the operations [Tr1] [Tr2]. 

Using electric trucks for shorter transport distances is preferred but for long-haul transportation, 

the electrified trucks are too limited and for those transports, gas-driven trucks are used [Mf1] 

[Tr1] [Tr2] [Au2]. Gas-driven vehicles have safety issues regarding fueling but also in the event 

of a collision there is a huge risk due to the gas being flammable [Tr1] [Tr2] [Au2]. Solutions 

to this is an extended charging infrastructure or electrified highways, but at a closer glance, one 

of the largest manufacturers discovered that the trucks are not focused on certain roads but 

rather on roads where the operation is executed and therefore electrified highways is not an 

optimal solution. In addition to this, every manufacturer must adapt their trucks to be operable 

and able to charge on these highways, a huge investment [Au2]. 

In 10-15 years, some believe that there will be gas-driven trucks rather than electrified trucks, 

this due to the sustainability shortage in both producing batteries but also in recycling them. 

There are no solutions to handling the hazardous materials for example, and the materials used 

in the batteries are not eternal [Tr1] [Tr2] [Au2]. Additionally, some believes that the only 

reason for the electrified trucks to be implemented and used is because they are the only 

products that are in a somewhat mature stage, and that electricity is a known technology that 

we can develop further and are comfortable with because it has been applied for a long time. In 

10-15 years, when the infrastructure for gas-driven vehicles is extended, gas will probably be 

the only choice if not new and better technologies have been introduced then [Au2]. 

 

The road transportation industry is heavily carbonized, with trucks running on diesel. To 
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decarbonize the industry, new and sustainable propulsions must be adopted. Batteries and 

hydrogen are the currently most used fuels implemented in HDTs and MDTs. Batteries are 

sustainable but are limited in range and are heavy, reducing the possible net load of the freight. 

Batteries are also limited to the available charging infrastructure and is therefore optimal for 

short distances and in areas with good charging infrastructure. For that reason, hydrogen have 

been used for longer transportation routes. Hydrogen is used with fuel cells or with combustion 

engines and is more optional for longer transportation routes where BEVs are limited [46]. 

There are several other solutions to, such as biogas, HVO and natural gas. 

In figure 11 is a map of the development of fuels from Volvo that believes a combination of 

BEVs and fuel cell electrical vehicles (FCEVs) is the future. 

 

Figure 11. Development of future fuels, Volvo [52]. 

EVs are emission free in their operation, but for them to be completely emission free the 

batteries must run on clean energy. To decarbonize BEVs the electrical grid must be 

decarbonized [53]. Besides that, the used materials and the producing of batteries must be 

sustainable for the BEVs to be considered emission free [42] [54]. The emission from lithium 

extraction that is used for batteries and the manufacturing process of the batteries are said to 

reduce the CO2 advantage with 40% [55]. 

The below figure represents the main powertrain technologies and their energy efficiency. 

BEVs would operate with zero emission if the power grid had clean energy and still be more 

energy efficient than diesel trucks [53]. 
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Figure 12. Energy efficiency of main powertrain technologies [53].  

Radical changes often mean higher costs and heavy investments. New propulsions with 

insignificant or no infrastructure and no former use for intended operations means that new 

infrastructures must be built, and research must be made to maximize the energy efficiency of 

the propulsions. The initial capital required to purchase and higher costs of operation of EVs 

for example have led to barriers for smaller carriers [53]. 

However, the operational costs will decrease as the energy efficiency increases and the 

adaptation of ZEVs expands meaning that the needed infrastructure has been built and offered 

to a wider extent. Energy efficiency especially is a vital factor in decreasing operational costs 

for longer transportation routes, and hence for HDTs. 

The cost of BEV batteries has decreased with 85% in 10 years and is expected to decrease with 

another 50% by 2030 and will then have a lower total cost of ownership (TCO) than diesel 

trucks [53]. 

The energy security risks, and the following high costs is also increasing the operational costs 

of BEVs. The conflict between Ukraine and Russia being on top of the agenda today since a 

high percent of Europe’s gas supply is Russian oil. For BEVs to be emission free in its whole 

lifecycle, the energy used to charge them also needs to be clean. The challenge the 

transportation industry is facing is securing clean energy to an appropriate level while 

decarbonizing. While energy is used to charge BEVs, it is used for manufacturing and material 

and hence is increasing the costs for those to [47]. 

5.3 Possible impact of future changes in short and long term 

The impact of future developments is visualized with the use of a radar where future changes 

have been placed based on the potential impact (low impact, middle impact and high impact) 

and also if the future changes are relevant within the coming 5 years, between 5-10 years or 

more than 10 years from now. The placement of the different future changes is based on the 

data collection from the literature, the interviews and the document study. In table 4, the choice 
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of placement is explained.  

 

Figure 13. Radar of relevancy of future changes and their potential impact. 

The choice of placement of the different future changes are explained in below table and are 

originated from the data collection.  

Table 4. Explanation of the placement of future changes on the radar. 

Change Possible 

impact 

Explanation for development and placement on the radar 

Regionalization Middle 

impact 5–10 

years 

It will take several years for the companies to move their production to local sites and arrange for the move, but from the 

developments and disadvantages with having offshore production it is obvious that companies seeking higher supply 

chain resilience and the benefits of having the production closer to customers will take home the production sooner or 

later. 

Regionalization will impact the supply chain but not immediately and only partly. The transports from offshoring sites 

will be eliminated but the other transports will probably not be affected to a large extent. 

Urbanization Middle 

impact 

5–10 years 

With the current developments where more and more of the population seeks living in the cities, the urbanization can be 

assumed to be a certain change that will affect the whole road freight industry due to more consumers gathering in one 

area. However, this change is not immediate and will happen successively through the coming years. 

Increased urbanization will probably lead to policies limiting the trucks presence in the core areas of the city, something 

that is already happening today and hence is a highly probable happening looking forward. This will further lead to 

different last-mile deliveries separate from the HDT and MDT transports. 
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Although there will be a new additional part of the supply chain with more flexible vehicles and deliveries (which there 

already is, i.e., Instabox, Budbee) it will not affect the operation of long-haul transportations and rest of the 

transportations considerably. 

Consumer 

demands 

Middle 

impact 

< 5 years 

Businesses are seeking to fulfill customer needs and hence gain profit and therefore the needs pf the customers are highly 

prioritized. However, there are currently other factors affecting the direction and operation of a business; costs and 

sustainability focus.  

Increased 

consumption 

High impact 

< 5 years 

Analyzing the statistics considering the amount of transported goods, it is obvious that the consumption has increased 

substantial through the years and will continue if the consumption behaviors do not change. This is also linked to the 

increase in e-commerce and the flexibility of ordering pretty much everything online today and have it delivered. The 

substantial increase of parcels transported makes it a change that has high impact due to the need of more trucks and 

transports overall. 

However, even if this change is obvious and a certain development today, it might not be it in the future. Considering the 

circularity and environmental focus that is increasing, consumers might not be as keen as earlier to purchase online due 

to the transports and eventually the higher prices that might be a result of environmental compensation that is one of the 

possible solutions to transportation emissions. 

Regulations & 

Policies 

High impact 

< 5 years 

Regulations and policies are obvious impactful changes that the industry is shaped by today and will be further. The 

industry is forced to act according to regulations and policies, and it is a certain development ongoing that is highly 

impactful and will especially be relevant when the technological development such as AI and IoT have been implemented 

to a larger extent.  

Increased 

operational 

costs 

High impact 

< 5 years 

Increased costs being one of the driving forces to shift to more sustainable, the impact is high and relevant currently. 

Businesses are driven by profit and hence reduced costs which is why there is high incitement to change to cheaper 

alternatives if available (for example companies seeking to change from fossil fuels to electric due to taxes). 

Partnerships & 

Alliances 

Middle 

impact 

< 5 years 

From the initiatives and cooperation’s that have been developed recent years, and seems to be increasing, the change 

concerning partnerships and alliances is a certain trend that is affecting the industry and will most probably continue 

doing so. The needed infrastructure and development of fuels etcetera is accelerated by these constellations and the 

impacts of them will be noticeable as the developments progresses and the community utilizes them. This impact is 

noticeable but indirect relative to the road freight transportation as it creates prerequisites for it. 

Circularity Middle 

impact 

5-10 years 

Circularity is on the agenda today and will probably have a larger impact in the future when the businesses and 

organizations have developed strategies and methods for how the used materials and products can be reused in the best 

way. It requires new methods and areas of use for used materials and products and it is a whole new circular system, 

which is why it will probably be more developed and hence relevant in 5-10 years.  

Furthermore, the impact circularity will have on the road freight transportation industry is moderate as it may be regulated 

by laws, for example by the governments having rules on how long a battery must be used before it can be replaced, 

which might lead to carriers using a battery in poor condition that is need of charging in shorter intervals, hence leading 

to more stops during the transports. 

Lack of 

personnel 

High impact 

< 5 years 

The issue the road freight transportation is experiencing in lack of personnel, particularly drivers, is affecting the industry 

currently and will probably worsen as more drivers retires, having a high impact on how many trucks the carriers can 

have in operation and hence leading to possible delays in the supply chain. The mobility package from EU is putting 

additional pressure on the carriers as they are already missing many drivers. 

However, this issue might be eliminated when AI have been implemented to a larger extent will self-driving vehicles. 
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AI High impact 

5-10 years 

AI is expected to have a huge impact on the industry and is the solution to many of the problems affecting the industry 

today, lack of personnel, inefficiency, congestions etcetera. However, the technology is not fully developed yet, and it is 

still uncertain how it will be implemented and to what extent. The regulations concerning the technology is also an 

uncertainty and will determine the future of AI in the road freight transportation industry. The benefits of AI are clear 

and major and have been proved already but the implementation and extent of it is uncertain, however, the impact and 

application of AI is certain.  

IoT High impact 

< 5 years 

IoT is probably going to revolutionize the road freight transportation industry in combination with 5G and hence has a 

high impact. By enabling connectivity, tracking and self-driving vehicles the road freight transportation industry has the 

potential to reach a highly efficient supply chain. IoT and 5G is applicable today and hence the benefits of them are 

highly relevant today. 

New 

propulsions & 

Fuels 

High impact 

5-10 years 

The development of new and more sustainable propulsions and fuels is high on the agenda today, but it will probably 

take years to establish zero emission propulsions or develop the current ones, electricity, hydrogen, biofuel etcetera. 

However, once the suitable propulsions are developed or found, they will probably affect the industry to a large extent. 

5.4 Possible impact of future changes in future scenarios 

The possible impact of future developments has in the future scenario application, figure 14, 

been based on the previous radar. The future changes placed in figure 13 have been adjusted 

based on the weighting of the future change in table 5 according to the specific future scenario. 

The previous placement of the future changes is marked with dots, if the future change has been 

adjusted in accordance with the future scenario, the text of the future change has been grey, and 

the new placement of the future change have been marked in previous color but without a dot. 

This means that all the future changes with dots (dark color and grey color) are originated from 

the previous radar, figure 13, and the grey marked text indicates a future change that has been 

relocated according to the specific scenario weighting. Furthermore, the dark text without dots 

are new placements of future changes based on the weighting for the specific future scenarios. 

The weighting of the future changes in the scenarios are found in table 5 and the explanation of 

these follows after the table. 
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Table 5. The level of impact (weighting) of the developments on the industry based on the scenarios, 1 

being low impact and 3 high impact. 

Change Social 

engineering 

2.0 

Green 

Circle 

Partnership 

Society 

Bathing in 

Data 

Regionalization 1 1 1 1 

Urbanization 3 1 1 1 

 Figure 14. Impact of future changes depending on future scenario. 
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Consumer demands 3 3 3 3 

Increased consumption 3 1 1 1 

Regulations & Policies 3 3 1 3 

Increased operational costs 3 1 1 1 

Partnerships & Alliances 2 3 3 2 

Circularity 3 3 2 2 

Lack of personnel 1 1 3 1 

AI 3 3 1 3 

IoT 2 3 3 3 

New propulsions & Fuels 3 3 1 2 

The explanation of the weighting in above table is below. 

Regionalization: To evaluate how regionalization will impact the industry based on scenario 

characteristics it is assumed that the increased regionalization will have minimal impact in all 

of the scenarios. This is based on that the impact of regionalization is not scenario specific and 

year 2040 it will probably be a regionalized market with short transport distances and closer 

network but not something that depends on the amount of data sharing or environmental focus. 

Urbanization: Increased urbanization means more transports in the cities and hence can be 

assumed to be handled as increased consumption and therefore impact the industry in a similar 

manner, see below for statement regarding the impact of increased consumption. 

Consumer demands: Assumed to impact all the scenarios in a similar manner because 

companies are driven by profit and hence must fulfill customer demands.  

Increased consumption: Social Engineering 2.0 (SE), the restrictive data sharing and regulations 

concerning fill rates makes the increased consumption a high impact on the industry and the 

delivery times equals to the levels in 2019. There is slow development toward efficiency. Green 

Circle (GC), the extensive data sharing and focus on the environment has enabled new and 

flexible solutions to the increased transports and the industry has become efficient in handling 

the transports, making the impact of increased consumption low. Partnership Society (PS), the 

largest actors offer platforms with highly efficient solutions for deliveries and the fill rates, and 

the planning of the routes are more efficient than ever and therefore the increased consumption 

is manageable without impacting the industry substantially. Bathing in Data (BiD), the 

extensive data sharing and application of AI have enabled around the clock transports, enabling 
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an efficient transport industry where the increased consumption is not affecting due to 

operations being efficient. 

Regulations & Policies: (SE) regulations have impacted the industry to a large extent and is 

affecting the direction of it, limiting the data sharing, and increasing taxes on fossil fuels have 

made great impacts on how businesses operate. (GC) Forced data sharing and environmental 

focus is key enablers of the market behavior. (PS) seemingly, the governments and 

organizations have made little effort in trying to regulate the industry, making the economy 

more important than the environment and data sharing not being forced makes the industry slow 

and not many incitements are given to change the situation. The uncertainty and shortsighted 

political landscape have no effect in regulating the industry. (BiD) Even in this scenario is the 

effect of laws and regulations substantial, the governments initiative to share data to a great 

extend has set the base for the market and enabled new entrant to the market.  

Increased operational costs: (GC) has developed the industry to a highly sustainable market 

with reduced investment costs and reduced costs of operation that were significant in the 

beginning of the environmental era, leading to a current industry where the costs are 

insignificant. (PS) The costs are the main focus, meaning that the costs are optimally reduced, 

even on the expense of the environment. (BiD) The open access of data has enabled a climate 

where costs have been reduced significantly due to the transport-as-a-service and flexible 

solutions that have led to the transports being efficient. (SE) The environmental focus in 

combination with the slow change towards sustainable operations because of the limited data 

sharing have put the industry in a situation where costs are high and the development towards 

reduced costs is slow. 

Partnerships & Alliances: (SE) The environment is top priority, forcing the businesses to operate 

sustainable and shifting away from old traditional ways of operating and making it possible by 

being part of alliances and creating partnerships to become and remain sustainable. Heavy 

investments and radical implementations have been possible thanks to several actors in unity 

and therefore the created constellations are very much live and active. However, this is only 

relevant for the larger companies and hence not general for the whole industry. (GC) The open 

access data and the environmental focus enables a climate where almost every actor is part of 

initiatives to develop further to more sustainable solutions and reach a zero-emission future. 

(PS) is characterized by alliances and partnerships and therefore the factor is highly influential. 

(BiD) the open access data enable a freely participation of the available data and hence there is 

no need for alliances to get the benefits of data sharing and the sustainability is not top priority 

meaning that no alliances to be sustainable is either needed to a large extent. However, the open 

industry enables partnerships and alliances to promote smoother omnichannel experiences for 

the customers.  

Circularity: (SE) The environment is top priority, but the lack of data sharing is making the 

implementation of circularity across the industry slow and there are not many methods shared 

between actors on how circularity can be applied. There have been incitements to shift to 

circularity but due to the restrictive data sharing, only larger established firms have been able 

to implement it to a large extent. However, the regulations have forced manufacturers to recycle 

and track all material. (PS) There is no incitement to shift to a circular model in the industry 
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which has led the implementation of circularity only reaching the discussion table. However, 

cost-related factors are making some businesses interested in implementing circularity to create 

resilience and less dependent on the raw materials that are increasing in price due to the scarcity. 

(GC) circularity is a natural part of society due to environmental reasons and every business is 

adopting the new era of circularity. (BiD) Although environment is not top priority, there are 

new entrants on the market that understands the benefits of circularity and offers their services 

to the actors on the market in how to become and operate circular. The open access data makes 

it easy for companies interested in becoming circular to implement it, partly for reasons such 

as cost reductions and resilience and being seen as responsible actors.  

Lack of personnel: Connected to the application of IoT and AI to a certain extent due to those 

being the most relevant solutions to this problem. The scenarios where AI and IoT is applied, 

the lack of personnel will have a minimum impact because the problem will not be relevant in 

that scenario (SE, GC, BiD). Even in (PS) will the lack of personnel have no impact due to the 

alliances developing and implementing efficient solutions such as AI and IoT. 

AI: AI offers substantial reduce in emissions and effectiveness and hence, the scenarios where 

efficiency and sustainability is top priority (SE & GC), AI is most likely to be widely adopted 

and implemented and affect the industry to a great extent. (PS) has a high focus on economic 

benefits and not so much on sustainability, why AI is probably not as widespread due to the 

high costs of AVs. In (BiD) new actors within the industry can easily benefit from the open data 

sharing and offer AI to a large extent in different areas of use. 

Iot: Restrictive data sharing is making the use of IoT not so influential overall, but for the large 

businesses that share data between each other, IoT is used to a great extent to further benefit 

(SE). IoT is extensively used to ripe the benefits of the digitalization and hence make the 

industry efficient which in turn means environmentally friendly (GC). IoT is used to a certain 

extent, by the large companies to be more digitalized and offer more flexible and omnichannel 

experiences, the biggest players offer their own platforms the efficiency in the industry is higher 

than ever before and fill rates and routes have been optimized (PS). In (BiD) has IoT widespread 

and all the data is shared openly between the actors in the industry. 

New Propulsions & Fuels: High taxes on fossil fuels forces the industry to shift to new 

propulsions and fuels (SE) and high focus on environment has the same effect (GC). The 

economic focus is on the expense of the environment, which is why there is no great incitement 

to adopt new propulsions and fuels to a larger extend due to the costs of research and 

development and the heavy investment and the infrastructure that is needed (PS). The 

environment is not in focus but there are many new companies offering flexible solutions 

looking for beneficial outcomes of the situation (BiD). 
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6 Discussion 

This chapter discusses the results and provides an analytical view on the results of the project. 

Suggestions for further research are presented after the evaluation of the results. 

The future changes that are defined in this thesis can be significantly different depending on 

who is conducting the research. 

6.1 Evaluation of results 

The results of this project would be different if someone else would conduct it, meaning that 

the results are not absolute and there is not a right answer or approach to future studies. The 

answer to the future is unknown and will be unknown until it has happened, and therefore the 

results to this thesis can be said to be individual, characterized by individual experiences and 

knowledge gathered throughout the project. The reliability and validity of the project is 

therefore relevant to discuss. Even though the thesis is providing an overall analyze of the road 

freight industry and the future changes that are to affect it and in what possible way, what must 

be considered is the indefinite ways of doing it and hence the different results that it can conduce 

to. The future changes that have been defined in this thesis are those that have been assumed to 

be most relevant and impactful by analyzes from the data collection, but the project is 

explorative, and the results are therefore dynamic.  

However, the project has been conducted with thoughtfulness and the analyzes have been made 

with the exclusion method to not include future changes that only certain organizations, 

respondents or literature has defined as relevant. By only including future changes that have 

been defined and acknowledged mutually in the data collection, the quality and credibility of 

the results has been justified. The results are highly relevant and credible for now, but due to 

the dynamism and changeability in the industry, it might be different not far from today.  

The future changes can be defined as certain future changes that are highly probable and 

uncertain future changes that are less probable to happen. The future changes related to the 

ecosystem environment are said to be more certain than those on the micro level [56], which 

indicates that the industry might be aware of the future environment of the industry but not 

about how it is to be managed. One highly impactful uncertainty is policies and regulations, 

which naturally affects the industry, and makes the possible impact highly uncertain and hard 

to predict. This is common for many of the future changes and has also been mentioned by the 

respondents, see appendix A. What really is driving the incitement and willingness to change is 

the politics and regulations. The lack of clarity and regulations is making the progress slow and 

not knowing what might come is making the businesses cautious in what investments and 

changes to implement.  

Furthermore, a notable conclusion from the conducted interviews is that the possible solutions 

which the industry relies on for solving the problems and difficulties concerning emissions, 

inefficiency, lack of personnel etc. are not as feasible as the literature and the industry in general 

might think. Many of the respondents were skeptical towards the implementation possibilities 

of diverse solutional approaches and the reliability on them to solve the issues concerning the 

industry in an adequate way. One example is the high reliability on connectivity and data 

sharing that is one of the major promises which is expected to solve several issues related to 

efficiency and emissions. What the literature does not mention is the high risks and possible 
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threats with extensive open data sharing and the urge to connect and be transparent in where 

the goods are located and what trucks have available space etc. By enabling open data access 

to information, locations and other data, the risks and damages of intrusion can become 

immense, and the industry can become target for foreign and unwanted activity. Additionally, 

there were a skepticism toward the businesses willingness to share data due to the risk of 

decrease in competitiveness. 

6.2 Suggestions for further research 

This study has approached the future developments in the road freight transport industry from 

a wide and holistic view to enable an overview of how the industry might develop further and 

be affected. For further research, the field of study could be narrowed down to focus on one or 

several specific areas that are researched in more depth and hence result in more specific 

answers regarding the future of the industry.  

There are many changes, challenges, trends, and developments influencing the road freight 

transportation industry and the actors within the industry, the presented ones are only a fraction 

of what can be identified. Trends that were identified throughout the research but not included 

in the report were blockchain, fresh chain, 3D-printing, and multisourcing amongst all. These 

were not included due to the effect of them being assumed to not be substantial or that it is 

highly uncertain whether they might be adopted in the industry or not because of the uncertainty 

regarding how they can be implemented but also because there has not been a unified view of 

the area from the collected data. 

Additionally, the interviews could have been performed differently to achieve a quantitative 

study by creating an interview survey with measurability and hence contribute to the reliability 

of the results. The results that are presented and the visualization of the results are analyzes 

based on the data collection, especially the interviews, where the analyzes are assumptions on 

how and when the changes would possibly affect the industry with regards to the subjective 

view of the respondents and their feeling towards the future of the industry and the objective 

future view of the literature and documents. By establishing a quantitative input, the explanation 

and argument for the analyze could be backed up with numbers and the reliability might have 

been increased. However, the project is of explorative nature and therefore it is impossible to 

provide precise numbers and analyzes on the future. 

Furthermore, the identified future changes could have been categorized as uncertain and certain 

depending on how probable it is that they will happen. Additionally, a map where the future 

changes dependencies are outlined can be created to provide a more in depth-analyze on which 

future changes are dependent on each other and what it is that drives and characterizes the 

dependency. 

Lastly, DHL Trend Radar has identified an extended amount of current and future trends that 

might affect the industry in the short and long term, and this could be analyzed further for 

additional insight and understanding of the behaviors and direction of the industry [34]. 
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7 Conclusions 

In this chapter, the conclusions of the conducted work are presented by repeating the research 

questions and thereafter, shortly, present the conclusions of the project. 

The research questions that the project was to answer were: 

• How will changes in the transportation industry impact the road freight transportation 

industry within the European road freight supply chain, in short and long term? 

• How can scenario modeling be applied to evaluate how changes in the transportation 

industry will impact the road freight transportation industry within the European road 

freight supply chain?  

The impact of the changes in short and long term are presented in below figure. 

The possible effects are: 

• increased local production of goods 

• shorter transport distances 

• more transports 

• fossil-free transport with mainly electricity and hydrogen as fuel 

• establishments of electricity and hydrogen infrastructure 

• many global initiatives to achieve sustainability 

• extensive application of technologies to streamline supply chains 

• more comprehensive rules and requirements regarding new unexplored technologies. 

Figure 15. (Figure 13. Radar of relevancy of future changes and their potential impact.) 
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The evaluation of how the industry can be impacted by the changes are presented in below 

figure where the different future scenarios are applied.  

 

 

 

 Figure 16. (Figure 14. Impact of future changes depending on future scenario.) 
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Appendix A 

Summary of interview findings 

Change Reason for change Effect of change Additional inputs 

Decreased global 

trade/Increased 

regionalization 

• Decreased cost benefits of abroad 

productions 

• Higher risks with extended supply 

chains (Trade wars, extreme weather, 

low resilience, vulnerability) 

• Political desire (EU strategic autonomy) 

• More transports 

• Need for larger 

trucks/No need for larger 

trucks 

• Shorter transportation 

distances 

• Focus on sourcing 

strategies 

 

Increased transports/goods • Increased consumption & e-commerce 

• Regionalization 

• More transports  

Increase of High-capacity 

trucks 

• Effectivisation • Higher filling rates 

• Cost reductions 

• Fewer transports 

 

Sustainability top priority • Hygiene-factor 

• Regulations/Policies 

• Greater awareness/Customer demands 

• Higher fossil fuel prices 

• Fundamental shift in the 

whole industry 

• Risk/presence of Green-washing 

• Unequal possibilities to be 

sustainable 

Increased use of gas-driven 

and BEVs 

• Sustainability • Higher costs and investments 

required 

• Limited operation abilities 

• BEVs are only sustainable in 

operation, not in production or as 

waste 

• Only gas-driven trucks in 10-15 

years 

A fundamental shift in 

manufacturing 

• Radical technological developments • Cultural change  

Data sharing • Effectiveness • Faster developments 

• Can lead to a competitive 

disadvantage 

• Must probably be forced by 

regulations 

• Where will the data be shared? 

• Many barriers and uncertainties 

before it can be possible 

Increased need for 

partnerships and alliances 

• To enable the needed investments 

• To enable effectiveness 

• A prerequisite for sustainability 

• Faster developments 

• Can lead to a competitive 

disadvantage 

 

Increased focus on circularity • Sustainability • A new dimension in the 

industry 

 

Increased costs • Investments required 

• New modes of operation 

• Higher labor costs (EU Mobility package) 

• Low incentive to shift to 

sustainable 

• Indirectly, consumers pay 

 




