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Executive Summary 

Urban logistics is characterized by a high degree of freight flow fragmentation, the employment of various delivery 

methods, and the use of various vehicle capacities. Urban logistics is important for inhabitants' quality of life both in a 

negative and positive sense and plays a large economic role with significant advantages for various stakeholders along 

complex, dynamic supply chains. However, there are several environmental, social, and economic difficulties with urban 

freight transportation. These trends influence the direction of how the city and the supply chain will develop over the 

coming decades. Next to economic, environmental, and social trends affecting the city and the urban logistics system, 

several companies have implemented new ways to improve their shipping services. As a result, the technological 

development of new distribution methods results in changing city supply chain organization and brings uncertainties in how 

the distribution of urban freight will evolve in the future. 

Current research mainly focuses on the future of specific distribution innovations or specific factors influencing city logistics. 

There is a scarcity of scientific literature of research on the impact of multiple factors and innovative urban freight methods 

influencing the future of urban logistics. Policymakers, logistics businesses, and investors & developers wield the most 

power and (financial) resources and need to be aware of the changes in the urban logistics landscape and be prepared for 

the future by having resilient and robust policies and sustainable and adaptable business models in place. As a result, getting 

a clearer vision of city logistics by exploring (economic, societal, and environmental) trends and different new forms of 

transportation with exploratory scenarios benefits a wide range of stakeholders. With this vision, municipalities can adapt 

their urban logistics policy strategy and logistical companies & developers their investments in supply chains and 

infrastructure. Different scenarios provide a platform for the logistics industry and policymakers to analyze various 

measures and strategies to mitigate external developments and explore the future of urban logistics in the face of 

uncertainty. This leads to the research question: 

What could be the future of urban logistics in 2040 in large cities & what could be the implications for municipalities, 
logistics companies & investors in different scenarios? 
 

To answer this research question, a literature review and a scenario analysis were conducted. The goal of the literature 
review was to gain a better knowledge of the urban logistics system so that the scenario analysis could be better designed 
and provide information on the scenario analysis method used. Information about what stakeholders are involved and what 
their objectives & interdependencies are and what driving forces and innovative distribution methods affect the possible 
future inner city supply chain is presented for input for the scenario analysis. The scenario analysis process is followed to 
develop the scenarios: Preparation, an expert workshop, elaboration of the scenario plots, and validation by the 
participants of the workshop are the steps to develop the scenarios.  
 
In the stakeholder analysis, it came forward that the urban logistics system comprises six actors: carriers, shippers, 

inhabitants, retailers, municipalities, and investors. Residents are concerned about city logistics, but they have limited 

options for influencing policy or the system. Municipalities indirectly represent inhabitants' interests, whereas retailers 

represent customers' demands. Real-estate investors are the ones with the most financial resources and municipalities with 

a vested interest in improving city logistics. In the urban freight industry, different public and private stakeholders have 

diverse interests. Rather than sharing their experiences, cities mimic each other's freight legislation. Because the stakes of 

the various players in the issue are not directly recognized, obligations for urban freight are passed to other stakeholders, 

and expectations on projects are unclear. and they do not feel responsible for the solution. Changes in logistic stakeholders' 

conduct are hindered by their passive and awaiting attitudes toward one another. 

Several driving forces were identified, first, technological and economic developments have had an impact on urban freight 

leading to a growing scale of consumption and production. Several patterns have evolved, demonstrating that urban freight 

is constantly increasing and that the freight business as a whole creates a major revenue percentage of emissions, which is 
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expanding faster than personal vehicle emissions. Globalization has resulted in more products circulating the world due to 

fragmented spatial locations for production, distribution, and consumption which influences the city supply chain 

organization. At the same time, cities are becoming more crowded as a result of urbanization. More people in a limited 

amount of space is a result of urbanization, which puts a strain on supply and delivery. 

At last, new urban distribution methods have been identified and analyzed in the different city supply chains in the 

scenarios. The use of autonomous vehicles in urban freight transportation is currently in the theoretical research stage. 

Looking back on transportation history, the last-mile delivery problem is a hard and complex issue to solve. A drone parcel 

delivery in the Netherlands could be essential to tackle this problem, due to its reach and flexibility. The delivery robot is a 

new freight technology that reduces traffic congestion and labor costs. Electric vehicles have a high potential for addressing 

urban environmental, social, and economic impacts. Cargo bikes are in the same stage of development as electric vehicles. 

Urban consolidation centers have the main objective of easing the switch from heavy trucks to zero-emission vehicles such 

as cargo bikes, light electric trucks, and zero-emission trucks. 

With the help of an expert panel, with experience and a long-standing track record in academia & business, four distinct 

scenarios for exploring the future of urban logistics were developed. The four scenarios give an overview of the future of 

urban logistics and the organization of the inner city supply chain in 2040, based on ranked trends. According to the expert 

panel, the development of technological advancement and the regulatory & policy environment are critical uncertainties 

that drive the potential impact into four future scenarios. 

 

The developed vision 2040 for urban logistics has shown significant changes regarding the use of technologies and 

infrastructure, the design of services and delivery concepts, market organization and cooperation, planning and regulation 

and finally to a certain extent also behavior. The technological advancement in scenarios 1 & 2 causes a wide diversity of 

innovative urban distribution methods to be used in a complex city supply chain. When the municipalities start to regulate 

and draft policies affecting the organization of city logistics (Scenario 2), an interconnected urban logistics ecosystem is 

created by the local government. The system is set up so that local governments can create a zone for urban logistics and 

offer access to logistical enterprises that meet certain criteria using a tender procedure. In scenario 1, Unmanned vehicles, 

robots, and UAVs could be widely used to provide urban freight services soon due to high technological advancement. The 

complex challenges of urban logistics cannot be solved solely through technology. Variables that influence the cost 

effectiveness of urban logistics processes include city characteristics and final receiver attributes and adoption of smart 
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technologies and more autonomous delivery may result in labor force reduction. Also, autonomous delivery and EVs may 

not even require human delivery personnel in the future and results in a more cost-effective supply chain, but could lead 

to job losses, which could be a reason for governmental intervention, due to market failure. Even in scenario 1 where 

autonomous delivery flourishes under technological progress with little government intervention, negative economic 

consequences require the government to step in.  

Global warfare, pandemics and economic recessions in combination with new urban logistics innovations never penetrated 

the Dutch market mostly vanishing in scenario 3. The supply chains of different companies remain separate with little 

exchange leading to an inefficient supply chain. In this scenario, logistical businesses currently lack a comprehensive 

consideration of new technologies to develop a long-term urban logistics strategy. In the long run, ignoring innovation may 

stifle further promotion of sustainable urban logistics. Governments' top priorities are vulnerabilities in critical 

infrastructure and creating a resilient and robust city supply chain. Central authorities are concerned about the vulnerable 

energy network and extreme weather conditions in scenario 4. Multimodal and sustainable transportation systems are the 

foundation for resilient freight mobility. Infrastructure, logistics, and network/traffic management, in particular, play a 

significant role in making urban logistics climate neutral. At the same time, because these three areas are vulnerable to 

climate change and other disruptions, resilience will be increased by developing multiple supply chain options in the cities.  

All in all, eventually in 2040, we will not be worse off in terms of CO2 emissions than in the current scenario as climate 

change will put pressure on increasing emission reduction regulation, even in scenarios 1 & 3 where market forces 

dominate. Scenario 2 might be the best future outcome for increasing the city's liveability but less good for logistical 

businesses due to heavy regulation in the urban logistics system. A strong government is needed in combination with 

investments in logistics R&D to have technological progress, would this be the preferred future outcome. Scenario 4 might 

be the worst for businesses due to increased cost and economic headwinds and city inhabitants due to reduced living 

conditions caused by extreme weather. This scenario could be averted if there would be a drastic reduction in emissions to 

stop climate change. What also came forward, is that in all scenarios, urban consolidation centres is an important innovation 

in the future city supply chain: from increasing resilience due to extreme weather to lowering emissions due to freight 

consolidation. 

The development of innovative urban distribution methods and driving forces can have a substantial impact on the future 
urban logistics system. Scenario 1 might provide the best environment for doing business due to high technological progress 
and good economic conditions, while scenario 4 may be the worst for enterprises because of increasing costs and economic 
headwinds. Urban consolidation plays an important role in all scenarios, from boosting resilience in the face of harsh 
weather to cutting emissions through freight consolidation. These scenarios, implications & recommendations should assist 
businesses, policymakers and investors in imagining future developments, exploring relevant uncertainties, and studying 
the implications for their merit. 
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1. Introduction  to the research: 
Urban logistics context 

The freight supply chain is the economic link that incorporates the producer to the consumer, and it includes steps like 

production, transportation, distribution, and consumption (Peters, 2020). Urban freight transportation occurs at the end of 

the supply chain, between distribution and consumption. The commercial movement of goods and services for commercial 

entities between consumers and distributors with an origin or destination in urban areas is referred to as urban freight 

(Brown, 2012). The exchange of goods and resources among these actors is required to keep cities and people running. And 

a portion of transportation occurs within city limits, which is referred to as urban freight (Ambrosini, 2020). 

The urban freight system is a multi-player environment with a wide range of interests. This is exemplified by the following 

ordering process: when a consumer or retailer orders something from a supplier, the supplier hires a logistic service 

provider who picks up the shipment ς or uses its transport activities ς and delivers it in the urban area. In addition, various 

goods flows can be differentiated in urban logistics: hotel and food service, building, disposal, retail non-food, retail food, 

parcel delivery, service and cleaning, and governmental services (Holguín-Veras, 2015). Last-mile delivery to end-users 

presents additional challenges in the logistic process. Last-mile transportation accounts for roughly 60% of logistics costs. 

Customer demands for product customization as well as the entire transportation and delivery process will change the 

coming years, due to new forms of commerce & transportation (Baldi 2021).  

Next to that, many businesses have found new methods to improve their shipping services, such as using electric and hybrid 

vans and bikes. Picnic, a digital supermarket, uses light electric vehicles to deliver its products. Shipment services such as 

UPS and FedEx also use electric cargo bikes and vans (Dhir, 2019). Progressive developments can be seen in the meal service 

industry, where Deliveroo and AH Thuisbezorgd meals are all delivered by clean vehicles such as electric scooters, bicycles, 

and small vans. The technological development of new delivery methods within an urban context, therefore, needs to be 

considered by implementing measures and concepts and developing possible sketches of the future. 

Innovations in the retail industry have a serious influence on city logistical operations (Dablanc, 2019). Transportation needs 

for alternative means of business are distinct. Municipal decision - makers encounter new issues as revenue grows, resulting 

in large numbers of personal deliveries. With the opportunity to acquire products from stores worldwide online and the 

lowering of stockholding, there is a strong market for reliable, regular, and adaptable parcel delivery, which are often small 

and less cost-effective and ecologically friendly (Dablanc, 2019). This could change the character of tangible business, the 

influence of physical establishments, and as a result, the management of urban freight in the future. 
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Figure 1: Increased urbanization and its impact on passenger and goods mobility demand (ADL, 2021). 

1.1    Problem Statement 
Metropolitan areas are the motors of the European economy, taking account for 85 percent of the EU's GDP (Busch, 2021). 

Connectivity and transportation infrastructure have erupted as key success factors for regional development. Efficient 

urban transportation helps transportation networks run smoothly, which is important for the economic system and citizens' 

needs (Harrington, 2016). However, city logistics are becoming a more inconvenient factor for residents. Policymakers have 

been considering alternative methods of supplying urban areas over the last decade because the current system is causing 

increasing problems in densely populated areas. 

Residents are finding urban logistics to be increasingly inconvenient. Because the current system is producing increasing 

challenges in densely populated places, policymakers have been studying new methods of supplying metropolitan areas. 

Local governments take a variety of measures to reduce the negative externalities of urban freight. However, a part of the 

measures are carried out inefficiently or are inappropriate for the local context, resulting in unintended consequences, such 

as increasing traffic by replacing one large truck with smaller vehicles (Wang, 2010). Next to that, with new forms of 

commerce and new forms of delivery methods and organizing of supply chains, the future of urban freight in terms of 

shopping & transportation modes is uncertain. This uncertainty leads to different futures of urban logistics.  

While freight transportation helps citȅΩǎ function, it has an environmental, economic, and social impact. Air quality 

(environmental); road congestion and delays in delivery (economic); and the overall built environment's safety and 

liveability are well-known examples (social). All these flows account for approximately 25% of street traffic in a typical city 

and between 16% and 50% of air pollution (Quack, 2017). Urban freight has more and more modes of transportation in use 

and development. All these different forms of logistics must share the same space. This could lead to negative externalities. 

Novel urban freight alternatives help to solve problems by making more efficient use of road & freight infrastructure 

(Muñuzuri, 2018).  

Cities face a significant logistical challenge due to urbanization and consumption growth. People are moving away from 

remote regions and toward cities. Since 2008, the global urban population has surpassed the rural population (Hugo, 2013). 

Almost half of the world's population now lives in cities, and this figure is expected to rise to more than 60% by 2030. 

According to the European Commission's Environment Action Programme 2020 (Busch, 2021), urban areas will house 

roughly 80% of Europe's total population. If the population continues to grow while infrastructure capacity remains 

stagnant, there will be more traffic congestion and negative environmental consequences. Insights into different forms of 

city logistics can address these developments in more detail. This is done by looking into the future of different forms of 

urban freight transportation organizations in different scenarios for different actors. 
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1.2     Gap in literature 
Given the advantages of urbanization concerning resource productivity, economic growth and connectivity, urban 

attractiveness and stability must still be assured and climate targets must be met: climate and environmental protection 

requirements are becoming more stringent (Santos, 2010). Nevertheless, as people migrate to cities, the demand for 

vehicles increases, and city driving is becoming more prevalent. As the urban population grows and more commercial 

establishments open, so does the popularity  

for more services and goods for commercial and private use. Traffic jams in cities and economic harm are inevitable 

outcomes (Perboli, 2019). The volume of freight movements in cities has increased because of economic, operational, and 

social progress. The rise of consumption and the service industry has put an even greater strain on the economy. Digitization 

has resulted in well-informed consumers who can navigate the market effectively.  

With long term trends affecting the city architecture and livability and new forms of freight delivery methods continuing to 

appear, the future of urban freight in terms of city supply chain organization is uncertain. In this case, several scenarios are 

possible (Kashef, 2016). The only certain thing is that goods will still need to be moved from the production site to the 

consumption site. However, the future of urban freight in terms of long-term trends & transportation modes is uncertain. 

These uncertainties lead to many different future possibilities for city logistics supply chains and how innovative distribution 

methods will have an impact on city logistics and urban consolidation. Amer (2017) identified forecasting methods for 

exploring the future of innovations in different sectors, e.g., scoring models, economic models and scenario analysis. These 

methods are designed to simulate disruptive diffusion of innovation in established markets, and constructing disruptive 

innovation scenarios, which will be suitable for exploring the future of different urban distribution innovations and the 

urban logistics system as a whole. 

Initiatives are launched in numerous European cities to address these negative developments affecting the urban logistics 

system. Metropolitan locations like Barcelona, Paris, and London enacted legislative steps to lessen the detrimental effects 

of urban freight operations (Dablanc, 2011). In 2016, Madrid local government established a low-emission zone for the city 

center (Madrid Municipal, 2016). Hamburg introduced several policies to encourage sustainable urban freight 

transportation. For instance, a network of on-street loading and unloading areas. The G4 cities in the Netherlands are 

testing out various options and policies (Ministerie V. I&W, 2019). The Green Deal Zero Emission Stadslogistiek, is a 

covenant that the Dutch government, local governments, and several logistics companies signed in 2014 (Rijksoverheid, 

2014). This deal is already getting outdated as different cities draft their policies and new forms of transportation & 

commerce are introduced since 2014, which leads to uncertainty in its effectiveness and calls for policymakers to assess 

regulations and policies for the future of urban logistics.  

To explore the uncertainties brought by the societal, economic and environmental trends further, a scenario analysis might 

be useful. Many researchers agree on the fact that the future of city logistics is influenced by different factors: from new 

delivery methods to changing city architecture and climate change (Van Ommen, 2021, Dablanc, 2017). New studies point 

to the problem that urban logistics is changing fast. Looking at existing literature on the uncertainty of the future of urban 

logistics, Yoo (2013) and Castillo (2018) research specific urban distribution innovations to assess a market's readiness for 

disruption. Perego (2019) focusses on optimization of e-commerce models with new delivery methods and Kunze (2016) 

presents the outcomes of using ground drones in the city supply chain in 2030. Culot (2020) researches the impact of 

Industry 4.0 on city logistics using a scenario analysis methodology, which recommends a scenario analysis as a useful 

methodology to explore the future of urban logistics. Current research mainly focuses on the future of specific distribution 

innovations or specific factors influencing city logistics. In comparison to other research, multiple factors and innovative 

urban freight methods influencing the future of urban logistics will be taken into consideration in a scenario analysis in this 

thesis. Different scenarios provide a platform for the logistics industry and policymakers to analyze various measures and 

strategies based on the scenario outcomes to mitigate external developments and explore the future of urban logistics in 

the face of uncertainty. 
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To summarize, there is a sense of urgency as last-mile logistics & city architecture will change in the coming decades. As a 

result, getting a clearer vision of city logistics and its implications by exploring different long-term trends and new forms of 

transportation with exploratory scenarios benefits a wide range of stakeholders. Policymakers, logistics businesses and 

investors & developers wield the most power and (financial) resources, according to several sources found in the 

stakeholder analysis. They need to be aware of the changes in the urban logistics landscape and be prepared for the future 

by having resilient and robust (investment) policies and sustainable and adaptable business models in place. This research 

contributes to this by providing a view into the future in which long-term trends & forms of freight transportation affect 

the urban logistics system over time in combination with the implications for municipalities, logistics companies & investors 

in certain scenarios. 

This offers a research gap to apply a scenario analysis method to this uncertain future of city logistics to be able to analyze 

the implications of societal, economic and environmental factors and disruptive freight innovations on the urban logistics 

system. 

1.3 Research objective 
Because the problem addressed in this research is a long-term development due to the fast change in city architecture and 

the introduction of new delivery methods, analyzing the impact on the current situation is insufficient. A scenario analysis 

method was used for this thesis because the future cannot be predicted but can be explored. The scenario analysis resulted 

in the identification of external influences and driving forces, each having different impacts on the urban logistics system. 

A clear future vision with possible scenarios can assist city logistics stakeholders in improving logistics in urban areas. With 

such future visions, stakeholders can receive valuable insights and implications on the future of urban logistics. The 

following is the research's goal: 

                             

This objective is important for stakeholders because they have the ability to adapt their (investment) strategies in urban 

logistics based on future scenarios. Strategic planners can choose which strategic path to take by looking at the to be 

developed scenarios. Because the research is exploring different future possible states of urban logistics, actors can choose 

different paths depending on the developments over time. This study's final deliverable is a future vision of the different 

forms of urban logistics organizations with different delivery methods and their implications for policymakers, businesses, 

and investors under different scenarios. This thesis will focus on the future of urban logistics in large cities. Every city is 

different but it will provide a generalized vision for city policymakers and businesses on the future of urban logistics based 

on long term societal, economic & environmental trends and new distribution methods & supply chain organizations. 

This thesis research will have a qualitative nature, with different qualitative research methods to be used. It will examine a 

complex socio-technical issue with a particular focus on the future development of different urban logistics options & urban 

consolidation centers. Urban logistics in different cities could help to consolidate freight traffic and reduce transportation 

movements within the socio-technical system and will be examined to determine how the future city logistics are impacted 

by long term trends within the social-technical system. 
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1.4 Research questions & Methods 
In this chapter, the research approach will be presented. Beginning with introducing the sub-questions and ending with the 

steps to be taken. The scientific contribution of this thesis is to apply one of the possible scenario analysis methodologies 

to this uncertain future of city logistics to be able to analyze the implications of future freight delivery methods and long-

term trends in the urban logistics market. The following main research question is proposed: 

What could be the future of urban logistics in 2040 in large cities & what could be the implications for municipalities, 
logistics companies & investors in different scenarios? 
 
With these future scenarios, municipalities can adapt their urban logistics policy strategy, logistical companies & developers 

their investments in supply chains and infrastructure. Different scenarios provide a platform for the logistics industry and 

policymakers to analyze various measures and strategies to mitigate external developments and explore the future of urban 

logistics in the face of uncertainty.  

Sub questions 

To find an answer to the research question stated above, the following sub-questions must be answered next. Furthermore, 

these questions serve as the foundation for the research's structure. 

1. What are the stakeholders involved in the urban freight transportation system and their interdependencies? 
2. Which of the future delivery methods & uncertainties in city logistics are relevant for the exploratory scenario 

analysis? 
3. What are possible scenarios of city logistics in the Netherlands? 
4. What are the implications of these scenarios for the urban logistics system and its stakeholders? 

 
1. What are the stakeholders involved in the urban freight transportation system and their interdependencies? 

 
To answer the first sub-question, information of what stakeholders are involved and what their objectives & 

interdependencies are will be researched and is to provide background information on city logistics and as input for the 

scenario analysis because the purpose of a scenario analysis is typically not for a single stakeholder. A scenario analysis 

should be designed in collaboration with multiple stakeholders. At the end of this chapter, stakeholders and their relations 

influencing the organization of urban logistics will be mentioned. The criteria of the stakeholders influencing the urban 

logistics system will be used to identify the driving forces used in the system analysis in sub-question 2 and will be discussed 

further in sub-question 3. 

This information will mainly be gathered using research methods such as literature review and desk research. The data used 

will be the current state-of-the-art research papers but also grey literature. The sources of this data will be Scopus, Google 

Scholar & Web of Science. 

2. Which of the future delivery options & uncertainties in city logistics are relevant for the exploratory scenario 
analysis? 
 

A more in-depth examination of the elements required for the scenario analysis is carried out here. This question will aid 

in the delineation of the problem. System analysis provides insight into the complexities of the factors influencing the 

development of urban logistics. It will also provide insight into the system and its components. Many studies on the relevant 

relationships and determinant factors in the system can be found in the literature. The factors are used to answer this sub-

question and to find and elaborate on relevant factors that may explain the impact of long-term trends on urban logistics. 

Next to that, this question's purpose is to provide insights into urban freight delivery methods in the future. The background 

information is relevant to the scope of the research and provides the necessary knowledge for understanding future 

developments around urban logistical methods, as they will for a large part determine the future organization of the city 

supply chain, which will be a part of the different scenarios. Next to that, this question's purpose is to provide input for the 
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scenarios by having insights into urban freight delivery methods in different stages of development & implementation now 

and in the future. This is done by analyzing in what phase different distribution methods are in business and research. These 

distribution methods will be important for giving a general vision & strategy on how the urban logistics supply chain could 

look as part of different scenarios. To comprehend the subject of possible delivery methods, a GE Analysis is used, which 

consists of a review of scientific & grey literature on city logistics. 

3. What are possible scenarios of city logistics in the Netherlands?  
 

The goal of this research is to provide insight into the possible futures of urban distribution and the implication for the 
stakeholders involved by developing an overview with scenarios. The outcome of this sub-question is to map out the 
possible scenarios with each having risks and opportunities. A scenario analysis maps out the various organizations for 
urban logistics for the next two decades.  
A workshop is part of the method used to create the possible scenarios. During the workshop, its stakeholders must discuss 
and interact about the possible future views around city logistics. Using pre-defined futures allows us to consider the 
possible implications for city logistics. An interactive environment compels stakeholders to discuss and comprehend one 
another's problems and solutions. This comprehension provides insight into the interdependence of actors as well as the 
sequence of future developments. Possible stakeholders could include experts from companies operating in dense cities, 
supply chain experts, professors in the field of transport & logistics and spatial placement & traffic officials from 
municipalities.  
 
At first, the results of the workshops are discussed and the driving forces influencing the scenarios are ranked according to 
the input of the experts. With the input of the system analysis and the workshops, the scenarios are drafted by making a 
matrix of dividing four scenarios by the two most important driving forces from the ranking.  The structure of the scenarios 
is that at first an overview is given of the urban environment in 2040. Next, the most important driving forces per scenario 
are discussed and the path from now to 2040 is presented. The scenarios end with an overview of the city supply chain 
organization in 2040 with different distribution innovations and nodes. The scenario plots are based on the input from the 
expert workshops and the stakeholder, system and GE analysis. 
 
4. What are the implications of these scenarios for the urban logistics system and its stakeholders? 

 
The previous sub-question was answered by four scenarios giving an overview of the future of urban logistics and the 

organization of the inner city supply chain in 2040, based on ranked long-term trends. These scenarios should assist 

policymakers, logistical businesses and investors in imagining future developments, exploring relevant uncertainties, and 

studying the implications & recommendations for the different futures. The scenarios have numerous implications, but how 

the city logistics are organized with different freight distribution methods has been researched in this thesis.  

This sub-question is answered by giving the main implications in different scenarios regarding environmental, societal and 
economic aspects. This phase is divided into developing full scenario plots and the implications & recommendations in 
different scenarios regarding environmental, societal and economic aspects for policymakers, logistical businesses and 
investors. The conclusions are drawn and the research questions are answered in the last chapter using the developed 
scenarios. At the end, a reflection on future research that can be conducted is presented. 
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1.5 Thesis outline 

 
 Figure 2: Research Flow Diagram 
 

In this sub-chapter, an overview is given of the thesis project as part of the research approach.  

1. In the first chapter, an introduction to the problem domain of city logistics and future delivery methods is given. 
This first step provides background information as well as knowledge gaps in city logistics. It defines the scope of 
the research and introduces the goals and methods.  
 

2. The second chapter starts with analyzing the methodologies suitable for exploring the future of urban logistics. 
This chapter of the methodology phase discusses the method of developing future scenarios. This yields a scenario 
analysis method for creating possible future dimensions of urban logistics. A scenario study is carried out to obtain 
insights that account for future developments. The scenarios aid in emphasizing the plausible future and its 
implications for urban logistics. There are numerous approaches to developing future scenarios, and one will be 
discussed here. Scenarios can be created by utilizing the drivers, trends and delivery methods mentioned in the 
next chapters.  
 

3. Next, in the third and fourth chapters, the underlying analyses for mapping city logistics scenarios are presented. 
In this stage, the stakeholders in city logistics, with their objectives and interdependencies, are presented and the 
system analysis generates a system diagram that defines the boundaries of the system under consideration in this 
study. In this phase, key factors influencing the organization of urban logistics will be mentioned. These factors 
will be used to identify the driving forces used in the scenario analysis. The information about the driving forces 
influencing the development of the urban logistics system and creating uncertainty is relevant to the scope of the 
research and provides the necessary knowledge for understanding future developments of the urban logistics 
system. The fifth chapter focuses on the urban freight distribution innovations as they will for a large part 
determine the future organization of the city supply chain, which will be a part of the different scenarios. Next to 
that, this question's purpose is to provide input for the scenarios by having insights into urban freight delivery 
methods in different stages of development & implementation now and in the future.  
 

4. The final chapters 6,7 & 8 focus on developing the scenarios and making estimations of what the implications 
would be for urban consolidation and society in city logistics. This phase is divided into developing full scenario 
plots and the implications & recommendations in different scenarios regarding environmental, societal, and 
economic aspects for policymakers, logistical businesses and investors. The conclusions are drawn and the 
research questions are answered in the last chapter using the developed scenarios. At the end of chapter 8, a 
reflection on future research that can be conducted is presented. 
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1.6   Societal & Scientific Relevance 
While freight transportation is necessary for cities to function, it harms the environment, economy, and society. Air quality 
(environmental), traffic congestion and delivery delays (economic), and the overall safety and liveability of the built 
environment are all well-known examples (social). All these movements account for roughly 25% of street traffic in a typical 
metropolis, as well as between 16 and 50% of air pollution (Santos, 2010). More means of transportation are being used 
and developed for urban freight. All these distinct types of logistics must coexist in the same location. Negative externalities 
may result because of this and influence social liveability. 
 
In city centres, the societal relevance is on increasing social, economic & environmental liveability. The goal of improving 

city distribution is to minimize pollution and boost safety; these elements have a direct impact on the retail environment, 

safety, and noise level, as well as an indirect impact on economic development (Srivastava, 2007). In addition, the results 

represent a significant step toward the EU's emission reduction targets (Busch, 2021). 

Therefore, the goal is crucial for stakeholders because it allows them to change their urban logistics (investment) strategies 
based on future scenarios impacting society. By examining the yet-to-be-developed situations, strategic planners can 
determine which strategic direction to adopt. Because the research is looking into several future possible states of urban 
logistics, actors can take various paths based on how things develop over time. The product of this study is a future vision 
of various forms of urban logistics organizations with various new delivery techniques and their impact on society under 
various scenarios. At the same time, the thesis responds to several global, national, regional, and city-level climate targets 
such as the Paris Climate Agreement and the EU Green Deal (Hainsch, 2022). 
 
A lack of awareness and knowledge amongst municipal councils makes building a comprehensive urban freight strategy 
hard. This results in drafting policies ad-hoc after changes in the urban logistics landscape to lead to negative externalities, 
instead of anticipating and developing long-term freight strategies. With new issues in the realm of urban freight arising, 
searching for a deeper knowledge of urban logistics, presents urban planners the uncertainties affecting the future of urban 
freight (Lindholm, 2013). Increased overlap between the knowledge of scenario planning and urban logistics to find 
alignment in the future with a plan to deal with negative externalities is needed as there is a lack of clarity and alignment 
in the steps taken by the government. 
 
Governmental officials have started a new round of collaboration amongst parties to speed up the smart city logistics 
process. Several initiatives have been launched at the European, national, and local levels. However, these authorities do 
not account for the changes in city logistics throughout time (Kominos et al., 2019). Next to that, current studies appear to 
be mostly focused on the future of certain distribution innovations or specific issues influencing city logistics. In contrast to 
previous studies, this thesis will investigate a variety of issues and innovative urban freight technologies that are shaping 
the future of urban logistics. Different scenarios provide a forum for the logistics industry and policymakers to evaluate 
various actions and tactics to mitigate external trends and explore the future of urban logistics in an uncertain world. 
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2. Methodologies  

To answer the research question in this thesis, one main method was used: scenario analysis methodology. A literature 

review with a stakeholder analysis, system analysis and an innovation analysis is conducted to identify and elaborate on 

relevant factors & uncertainties that may explain the impact of long-term trends and future delivery methods on city 

logistics and are used as input for the scenario analysis. Paragraph 3.1 focuses on how potential scenarios can be 

constructed as this is the main methodology used in this thesis. This section goes over the methodology choices that were 

made in this study. Paragraph 3.2 contains more information on how the literature review was conducted and why and 

which submethods are used for delivering input for the scenario analysis.  

Because the problem addressed in this research is a long-term problem due to the many (long-term) uncertainties regarding 

the evolution of the urban logistics ecosystem, analyzing the impact of the current situation is insufficient. A scenario 

analysis method was used for this thesis because the future cannot be predicted but can be explored. For the scenario 

analysis, the identification of external influences & driving factors is needed, which were used to supplement the factors 

discovered in the literature. These key factors will be found by using the system & stakeholder analysis approach to the 

urban logistics system in the next chapters and the scenario creation workshops. Scenarios can aid in understanding the 

implications of future events on logistics because they are primarily the same as creating a plan. Expert interviews can be 

used to create scenarios for the urban freight horizon. 

Because the purpose of scenario analysis is typically not for a single stakeholder, a scenario analysis should be designed in 

collaboration with multiple stakeholders. The stakeholders will be identified in a stakeholder analysis in the next chapter. 

Interaction and alignment with stakeholders are critical in this case, so a workshop is planned to go over the fundamentals 

of the scenario analysis. Finally, this results in multiple possible future visions on city logistics involving multiple 

stakeholders. The researcher completes the final step, which is information conversion. Figure 3 depicts the five steps used 

in this study in chronological order. 

The literature review of analyzing the urban logistics system has been executed in Chapters 3 t/m 5. In Chapter 3, the 

stakeholders with their objectives involved in the urban logistics system have been identified and analyzed. In Chapter 4, 

the external influences and driving forces, which have an impact on the urban logistics system, have been identified based 

on scientific & grey literature. In Chapter 5, future freight distribution innovations will be discussed based on a GE Analysis. 

These methods supplement the scenario analysis with input for developing the scenarios, such as which stakeholders are 

involved and what the status is of innovation in urban freight delivery and what trends influence the urban logistics 

landscape.  

 

Figure 3: Methodologies used in this MSc Thesis. 
















































































































































































