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Executive Summary

Urban logistics is characterized by a high degree of freight flow fragmentation, the employment of various delive
methods, and the use of various vehicle capacitididan logistics is important for inhabitants' quality of Ideth in a
negative ad positive senseand plays a large economic role with significant advantages for various stakeholders alorn
complex, dynamic supply chains. However, there are severalosmvantal, 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 decadesNext to economic, environmentaand social trends affecting theity and the urban logistics system,
several companies have implemented new ways to improve their shipping sericea result, the technological
development of new distribution methodssults in changing city supply chain organization and bringertainties in how

the distribution of urban freight will evolve in the future.

Currentresearch mainly focuses time future ofspecificdistributioninnovations oispecific factors influencing city logistics
There is a scarcity of scientific literature e§earch on the impact afiultiple factors and innovative urban freight methods
influencing the future of urban logisticBolicymakerslogisticsbusinessesand investors& developerswield the most
power and (financial) resources anded to be aware of the changes in the urban logistics landscape and be prepared fc
the future by having resilient and robust policies and sustainable and adaptable business models As@aesultgetting

a clearer vision of city logistics by exploring (economic, socita environmental) trends and different new forms of
transportation with exploratory scenaridsenefits a wide range of stakeholdeM/ith this vision, municipalities can adapt
their urban logistics policy strateggnd logistical companies & developergeir investments in supply chairend
infrastructure Different scenarios provide a platform for the logistics industry and policymakers to analyze variou
measures and strategie® tmitigate 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 2040large cities& what could be the implications for municipaidés,
logisticscompanies& investorsin different scenarios?

To answer thisesearch questiona literature review and a scenario analysisre conducted The goal of the literature
review was to gain a better knowledgéthe urban logistics systesp that the scenario analysis could be better designed
andprovide information mthe scenario analysis method usédaformationabout what stakeholders are infxeed and what

their objectives & interdependencies are and what driving forces and innovative distribution methods affect the possik
future inner city supply chain is presented for input for the scenario analyisesscenario analysigrocesss followed to
develop the scenariosPreparation, an expert workshop, elaboration of the scenario pletsd validation by the
participants of the workshopre the steps to develop the scenarios

In the stakeholder analysi# came forward that he urban logistics systermomprisessix actors: carriers, shippers,
inhabitants, retailersmunicipalities and investors Residents are concerned about city logistics, but they have limited
options for influencing policy or the sgsh. Municipalities indirectly represent inhabitants' interests, whereas retailers
represent customers' demandRealestate investorare the ones with the moginancial resourceandmunidpalities with

a vested interest in improving city logistics. hleturban freight industry, different public and private stakeholders have
diverse interests. Rather than sharing their experiences, cities mimic each other's freight legiBlatianse the stakes of
the various players in the issue are not directly retogd, obligations for urban freight are passed to other stakeholders,
and expectations on projects are uncleand they do not feel responsible ftre solution. Changes in logistic stakeholders'
conduct are hindered by their passive and awaiting atésitbward one another

Several driving forces were identifigiitst, technological and economic developments have had an impact on urban freight
leading toa growing scale of consumption and productiBeveral 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, whi
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expanding faster than personal vehicle emissi@isbalization hasesulted in more products circulating the world due to
fragmented spatial locations for production, distribution, and consumptimich influences the city supply chain
organization At the same time, cities are becoming more crowded as a result of ugtimmzMore 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 identifiethd analyzed in the differentity supply chais in the
scenarios. These of autonomous vehicles in urban freight transportation is currently in the theoretical research stage
Looking back on transportation history, the lasile delivery problem is a hard and complex issue to solve. A drone parcel
delivery in the Netherlandsould be essential to tackle this probleniue to its reackand flexibility The delivery robot is a
new freight technology that reduces traffic congestion and labor costs. Electric vehickss high potential for addressing
urban environmental, sociagnd economic impacts. Cargo bikes are in the same stage of development as electric vehicle
Urban consolidation centers have the main objectiveadingthe switch from heavy trucks to zemmission vehicles such
ascargo bikes, light electric trucks, and zemission trucks.

With the help of an expert panel, with experience and a tetapding track record in academia & business, four distinct
scenariodor exploring the future of urban logistics were developed. The four scenarieggioverview of the future of
urban logistics and the organization of the inner city supply chain in 2040, based on ranked Aaoaiging to the expert
panel the develgment of technological advancement and the regulatory & policy environrasancritical uncertainties
that drive the potential impact into four future scenarios

Liberal advanced logistics (1)

* Local governments put the market force in charge of changing and optimizing logistics.

* Entrepreneurs, for their part, are experimenting with new technologies to redesign the
transportation and logistics processes, such as drones and self-driving vehicles

« Urban logistics is surrounded with liberalization, not only in the economic but also in
the political and social spheres.

= Consumption is growing over the years, and land usage remains high, with further
urban sprawl.

+ Alate but rapid decarbonization.

* By 2040, extensive collaborations exist between logistics service providers and
shippers, who share their logistics facility and equipment capacities.

+ The central government authorized LSPs to operate urban consolidation centers at the
cities borders near highways

* Multi-company consolidation strategy

Current city logistics (3)

* The coming decade will be marked by economic uncertainty and, for a longer period,
stagflation, due to COVID waves and global warfare.

« Retailers must fight for financial survival because the population's purchasing power is
lower than it was previously due to lowered economic conditions in the 2020s. As a
result, the number of shop owners in the city center is rapidly decreasing.

= Because fine-grained logistics is not feasible, heavy trucks with a higher volume of bulk
drive into the centre to supply stores. There is a lack of investment in energy-efficient
vehicles because there is no budget for it, neither from the market nor from the
government in the form of subsidies

« Nothing has changed significantly since 2022. The new urban logistics innovations of
the time never penetrated the Dutch market and mostly vanished

= Logistics providers have built an urban freight network using electric vehicles, parcel
lockers, and cargo-bikes as there has not been progress regarding innovation in urban
freight and atomization of the supply chain

* Trucks & Consolidation

Environmental & political efficient city logistics (2)

+ Local governments want to create an environmentally friendly and liveable city
and to promote sustainable urban logistics within the cities. Municipalities work
together and take consistent measures to compel the market to have a
sustainable, efficient & liveable urban freight system and supply chain

+ With a growing global population concentrating in cities, the growing number of
vehicle and transportation needs in urban areas is having a negative impact on
the quality of life in cities.

+ Simultaneously, consumer habits are shifting toward on-demand solutions that
can meet their needs for faster delivery, putting even more strain on current
logistics solutions.

+ Progress towards the Paris ambition has accelerated and on an urban logistics
level, cities have drafted emission lowering policies and incentives.

+ Trucks, vans, scooters, cargo bikes, and drones powered by batteries and fuel
cells will be in use by 2040. Automation is fully implemented in urban logistics

+ All-encompassing connected urban logistics ecosystem

Resilient city supply chains (4)

* Central authorities are concerned about the vulnerable energy network, extreme
weather conditions, and economic stagnation. Only extremely resilient logistics
can withstand these conditions, as they must be able to supply shops and
supermarkets in extreme weather conditions.

* Because fine-grained distribution is irrelevant, heavier vehicles with more volume
remain the norm.

* After the weather got more extreme and having more impact on the livability of
cities, almost all cities have strict environmental regulations in place, both for
industrial manufacturing and for everyday life to increase the resilience of the
city and its supply chain

* Alate and slow decarbonization.

+ Truck logistics will continue to operate until 2030. Furthermore, if the ecological
trend after 2030 gains traction, an internal volume shift from truck logistics to a
zero-emission logistics fleet is likely.

* Multiple supply chains

The developed vision 2040 for urban logistics has shown significant changes regarding tbE teshnologies and
infrastructure, the design of services and delivery concepts, market organization and cooperation, planning and regulat
and finally to a certain extent also behavidhe technological advancement in scenarios 1 & 2 causes a wighsity of
innovative urban distribution methods to be used in a complex city supply chain. When the municipalities start to regule
and draft policies affecting the organization of city logistics (Scenario 2jtenconnectedurban logistics ecosystem is
createdby the localgovernment The system is set up so that local governments can create a zone for urban logistics a
offer access tdogisticalenterprises that meet certain criteria using a tender procedimescenarid,, Unmanned vehicles,
robots, and UAVs could be widely used to provide urban freight services soon due to high technological advancement.
complex challenges of urban logistics cannot be solved solely through technology. Variables that influence the c
effectiveness of urban logistics processes include city characteristics and final receiver attributes and adoption of sn
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technologies and more autonomous delivery may result in labor force reduction. Also, autonomous delivery and EVs r
not even require human delivery personnel in the future and results in a more-etisttive supply chain, but could lead

to job losses, which could be a reason for governmeint&rvention, due to market failureEven in scenario 1 where
autonomous delivery flouristee under technological progress with little government intervention, negative economic
consequences require the government to step in.

Global warfare, pandemics and economic recessions in combinaiibomew urban logistics innovations never penetrdt

the Dutch market mostly vanishirig scenario 3The supply chains of different companies remain separate with little
exchangeleading to an inefficient supply chaiin this scenario, logistical businesses currently lack a comprehensive
consideration ohewtechnologies talevelop a longerm urban logistics strategy. In the long rigmoring innovatiormay

stifle further promotion of sustainable urban logistics. Governments' top priorities are vulnerabilities in critica
infrastructure and creating a reight 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 t
foundation for resilient freight mobility. Infstructure, 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 vulnerabile
climate change and other disruptions, resilience willimzreased 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 emissiongnthiaan current scenario as climate
changewill put pressure on increasingmissionredudion regulation, even in scenarios & 3 where market forces
dominate. Scenario 2 might be the best future outcome for increasing tlyés diveability but less good for logistical
businesses due to heavy regulation in the urban logistics system. A stronqig@ve is needed in combination with
investments in logistics R&D to have technological progress, would this be the preferred future outcome. Scenario 4 mi
be the worst for businesses due to increased cost and economic headwinds and city inhabitatdsreldeced living
conditions caused by extreme weather. This scenario could be averted if there would be a drastic reduction in emission
stop climate change. What also came forward, is that in all scenarios, urban consolidation isesmtrasportaninnovation

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

The development of innovative urban distribution methods and driving forces can have a substantial im{tecfuiore
urban logistics system. Scenario 1 might provide the best environment for doing business due to high technological prog
and good economic conditions, while scenario 4 may be the worst for enterprises because of increasing costs and econ
headwinds. Urban consolidation pkgn important role in all scenarios, from boosting resilience in the face of harsh
weather to cutting emissions through freight consolidation. These scenaripiications& recommendationshould assist
businessespolicymakersand investorgn 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

Thefreight supply chain is the economic link that incorporates the producer to the consumer, and it includes steps lil
production, transportation, distribution, and consumpti@eters, 2020)Urban freight transportation occurs at the end of
the supply chain, betwen distribution and consumptiarThe commerciahovement of goods and services for commercial
entities between consumers and distributors with an origin or destination in urban areas is referred to as urban freig
(Brown, 2012)The exchange of goods amdources among these actors is required to keep cities and people running. Anc
a portion of transportation occurs within city limits, which is referred to as urban fréiyitrosini, 2020)

The urban freight system is a mufiiayer environment with a wie 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 serv
provider who picks up the shipmengtor uses its transport activitiesand ddivers it in the urban aredn addition, various
goods flows can be differentiated in urban logistics: hotel and food service, building, disposal, refaibdoretail food,
parcel delivery, service and cleaning, and governmental sergit@lguinVeras, 2015) Lastmile delivery to enelisers
presents additional challenges in the logistic process-indsttransportation accounts for roughly 60% of logistics costs.
Customerdemands for product customization as well as the entiemsportation and delivery processill change the
coming yearsdue to new forms of commerce & transportati¢Baldi 2021)

Next to that, nany businesses have found new methods to improve their shipping services, such as using electric and hy
vans ad bikes. Picnic, a digital supermarket, uses light electric vehicles to deliver its products. Shipment services suc
UPSandFedExlso use electric cargo bikes and véDhkir, 2019)Progressive developments can be seen in the meal service
industry, where Deliverooand AH Thuisbezorgaheals are all delivered by clean vehicles such as electric scooters, bicycle:
and small vansThe technological developmenf new delivery methods within an urban contettierefore, needs to be
considered by implememig measures and concepdsd developing possible sketches of the future

Innovations in the retail industry have a serious influence on city logistical operations (Dablanc, 2019). Transporiddion ne
for alternative means of business are distinct. Muratigiecisiorr 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 th
lowering of stockholding, there is a strong market for reliablgutar, and adaptable parcel delivery, which are often small
and less coseffective and ecologically friendly (Dablanc, 2019). This could change the character of tangible business,
influence of physical establishments, aasla result, thenanagement of urban freight in the future.

10
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The world is becoming increasingly Urban passenger mobility Urban goods mobility
urban demand explodes demand explodes

Urban and rural population, Urban passenger mobility demand, Urban goods mobility demand,
2010-2050 [m people; %] 2010-2050 [trillions people-km p.a.; %] 2010-2050 [trillions of tons-km p.a.; %]
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Figurel: Increased urbanization and its impact on passenger and goods mobility den{ami., 2021).

1.1 Problem Statement

Metropolitan areas are the motors of the European economy, taking account for 85 pafadset EU's GDP (Busch, 2021).
Connectivity and transportation infrastructure have erupted as key success factors for regional development. Efficie
urban transportation helps transportation networks run smoothly, which is important for the economéensystd citizens'
needs (Harrington, 2016). However, city logisticsbecoming 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 cat
increasing problems in densely populated areas.

Residentsare finding urban logistics to be increasingly inconvenient. Because the current system is producing increas
challenges in densely populated places, policymakers have been studying new metlsagplgingmetropolitan areas.
Local governmenttake a variety ofneasures to reduce the negative externalities of urban freight. Howevgart of the
measures are carried outefficientlyor are inappropriate for the local context, resulting in unintended consequences, such
as increasing traffic byeplacing one large truck with smaller vehicl@ang, 201Q)Next to that, with new forms of
commerceand new forms of delivery methods and organizing of supply ch#iesfuture of urban freight in terms of
shopping& transportationmodes is uncertairlhis uncertainty leads to different futusef urban logistics.

While freight transportation helps @&t (fdnction, 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 al
liveability are wellknown examples (social). All these flows account fgoraximately 25% of street traffic in a typical city
and between 16% and 50% of air polluti@uack, 2017)Urban freight has more and more modes of transportation in use
and development. All these different forms of logistics must share the same sgegeotild lead to negative externalities.
Novel uban freight alternatives help to solve problems by makingre efficientuse ofroad & freightinfrastructure
(Mufiuzuri,2018)

dties face a significant logistical challendige to urbanization and consystion growth People are moving away from
remote regions and toward cities. Since 2008, the global urban population has surpassed the rural poftilefmr2013)
Almost half of the world's population now lives in cities, and this figure is expectedeidda more than 60% by 2030.
According to the European Commission's Environment Action Programme(B026h, 2021)urban areas will house
roughly 80% of Europe's total populatioli.the population continues to grow while infrastructure capacity remains
stagnant, there will be more traffic congestion and negative environmental consequénsigghts into different forms of
city logistics can address thedevelopmentsn more detail. This is done by looking into ttwure of different forms of
urban freight transportatiororganizationsn different scenarios for different actors.

11
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1.2 Gap in literature

Given the advantages of urbanizatiamoncerningresource productiti, economic growth and connectivity, urban
attractiveness and stability must still be assured and climate targets must bectimeate and environmental protection
requirements are becoming more stringe(®antos, 2010)Nevertheless, as people migrate ¢dies, the demand for
vehicles increases, and city driving is becoming more prevalent. As the urban population grows and more commer
establishments open, so does the popularity

for more services and goods for commercial and private use. Traffic ijartiies and economic harm are inevitable
outcomes(Perboli, 2019)The volume of freight movements in cities has increased because of economic, operational, ar
social progressthe rise of consumption and the service industry has put an gresater strain on the economypigitization

has resulted in welinformed consumers who can navigate the market effectively.

With long term trends affecting the city architecture and livabitityd new forms offreight delivery methodsontinuing to
appea, the future of urban freight in terms afity supply chain organizatios uncertain. In this case, several scenarios are
possible(Kashef, 2016)The onlycertain thingis that goods will still need to be moved from the production site to the
consumptia site.However the future of urban freight in terms dbngterm trends &transportation modes is uncertain
These uncertainties lead to many different future possibilif@scity logisticsupply chainandhowinnovative distribution
methods will have an impact on city logistics and urban consolidafiorer (2017)identified forecasting methodgor
exploring the future of innovations in different sectors, esgoringmodels economic modeland scenario analysiThese
methods aredesigned to simulate disruptive diffusion of innovation in established markets, and constructing disruptiv
innovation scenarigswhich will be suitable for exploring the future of different urban distribution innovations and the
urban logistics system aswhole.

Initiatives are launched in numerous European cities to address thegativedevelopmentsaffecting the urban logistics
system Metropolitan locations like Barcelona, Paris, and London enacted legislative steps to lessen the detrimental effe
of urban freight operations (Dablanc, 2011). Ili@Madridlocal government established a leamission zone for the city
center (Madrid Municipal, 2018 Hamburg introducedseveral policies to encourage sustainable urban freight
transportation. For instance, a network of -atreet loading and unloading areabhe G4 cities in the Netherlandse
testing out various optionand policies (Ministerie V. I&W, 2019he Green Deal Zefemission Stadslogistiek, is a
covenant that the Dutch government, local governments, and several logistics companiesisi@fdd (Rijksoverheid,
2014).This deal is already getting outdated as different cities diladir policies and new forms of trapsrtation &
commerceare introduced since 2014vhichleads to uncertainty inits effectivenessand calé for policymakers to assess
regulations and policies for the future of urban logistics

To explorehe uncertaintiesbrought by the societal, economic and environmental trefudther, a scenario analysis might
be useful. Many researchers agree on the fact thie future of city logisticss influenced by different factors: from new
delivery methods to changing city &itecture and climate chang&an Ommen2021, Dablanc, 201 Mlew studies point
to the problem that urban logistics is changing fastoking at existing literature on the uncertaintytbé future of urban
logistics,Yoo(2013)and CastilloZ018)research specifiarban distribution innovationto assess a market's readiness for
disruption Perego (2019) focusses optimization of ecommercemodels with new delivery methodsnd Kunze (2016)
presents the outcomes of using ground drones in the sitgply chainin 2030.Culot (2020) researcheahe impact of
Industry 4.0 on city logistiassing a scenario analysisethodology whichrecommends acenario analysiasa useful
methodology to explore the future of urban logisti€irrent research mainly focuses aohe future ofspecificdistribution
innovations orspecific factors influencing city logistiés.comparison to other researcimultiple factors and innovative
urban freight methods influencing the future of urban logistics éltaken into consideratioim a scenario analysis this
thesis.Different scenarios provide a platform for the logistics industry and policymakers tazanedsious measures and
strategiesbased on the scenario outcomés mitigate external developmea and explore the future of urban logistics in
the face of uncertainty.

12
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To summarize, there is a sense of urgeashastmile logistics& city architecturewill change in the coming decadéess a
result,getting a clearer vision of citggisticsand its implication®y exploring differentong-term trends anchew forms of
transportation with exploratory scenaridsenefits a wide range of stakeholdeiolicymakers, logistics businesses and
investors & developers wield the most power affihancial) resources, accordirtg several sources found in the
stakeholder analysighey need to be aware of the changes in the urban logistics landscape and be prepared for the futu
by having resilient and robust (investment) policies and sustairaideadaptable business models in pladeis research
contributes to this by providing view into the future in whicllong-term trends& forms of freight transportatioraffect

the urban logistics systeover time in combination with the implications forunicipalities, logistics companies & investors

in certain scenarios.

This offers a research gap to applgcenario analysimethodto this uncertain future of city logistide be able to analyze
the implicationsof societal, economic and environmentalktors anddisruptivefreightinnovationson the urbanlogistics
system.

1.3 Research objective

Because the problem addressed in this research is atemgdevelopmentdue tothe fast changén city architecture and

the introduction ofnew deliverymethods,analyzing the impacton 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 rest
in the identification ofexternal influerres and driving forces, each having different impacts on the urban logistics system
A clearfuture visionwith possiblescenariogan assist city logistics stakeholders in improving logistics in urban areas. Witl
such future visions stakeholderscan recéve valuable insightand implications orthe future of urban logisticsThe
following is the research's goal:

“The goal of this research is to provide stakeholders outlooks in the future of city
logistics in large cities using different scenarios. With these scenarios, the
stakeholders can anticipate on what to do or not to do in the coming years,

depending on different to be explored uncertainties.

This objective is important for stakeholders because they have the abildagdpt their (investment) strategies in urban
logistics based on future scenaridStrategic planners can choose which strategic path to takiediing at the to be
developed scenarioBecause the researchdgploring different future possible states mfban logisticsactorscan choose
different paths depending on thdevelopmentsover time. This study's final deliverable ifuture vision of the different
forms of urban logistics organizations with differetalivery methods antheir implicationsfor policymakersbusinesses

and investoraunder different scenariosThis thesis will focus on the future of urban logistics in large cities. Every city i
different but it will providea generalizedisionfor city policymakers and businessasthe future of urban logisticbased

on long term societal, economic & environmentandsand new distribution methods supply chain organizations

This thesis research will have a qualitative nature, with diffecpialitative research methods to be used. It will examine a
complex socidechnical issue with a particular focus on the future development of different urban logistics options & urbal
consolidation cerdrs. Urban logistics in different cities could h&bpconsolidate freight traffic and reduce transportation
movements within the socitechnical system and will be examined to determine how the future city logetedmpacted

by long term trends within the socigchnical system.
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1.4 Research question% Methods

In this chapter, the research approach will be presented. Beginning with introducing tliguegbons and ending with the
steps to be taken. The scientific contribution of this thesis iagplyone ofthe possible scenario analysigethodologies
to thisuncertain future of city logistice be able to analyze theniplicationsof future freight delivery methodsind long
term trendsin the urbanlogisticsmarket. The following main research question is proposed:

What could be the future of urban logistids 2040 inlarge cities & what could be the implications for municipalities
logisticscompanies& investorsin different scenarios?

With these future scenarios, municipalities can adapt their urban logistics policy strategy, logistical commniegers

their investments in supply chains and infrastructubéfferent 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 url
logistics in the face of uncertainty.

Sub questions

To find an answer tthe research questiostated abovethe following subguestions must be answered next. Furthermore,
these questions serve as the foundation for the research'’s structure.

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

2. Which of the future deliverymethods & 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 impications of these scenario$or the urban logisticssystem and itstakeholder®

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

To answer the first subjuestion information of what stakeholders are involveénd what their objectives &
interdependencies aravill be researched and i® tprovide background information on city logistasd as input for the
scenario analysibecause the purpose & scenario analysis typically not for a single stakeholdeék scenario analysis
should be designed in collaboration with multiple stakeholdéitshe end of this chapter, stakeholdeaad their relations
influencing the organization of urban logistics will be mentioned. The criteria of the stakeholders influthecimidpan
logistics system will be used to identthe driving forces used in theystemanalysis in sulguestion2 and will be discussed
further in subquestion3.

This information will mainly be gathered using research methods such as literature waviesdesk research. The data used
will be the current stateof-the-art research papers but also grey literature. The sources of this data will be Scopus, Goog
Scholar & Web of Science.

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

A more indepth examination of the elements required fibre scenario analysis carried out here. This question will aid
in the delineation of the problemSystem analysis provideansight into the complexities dhe factors influencing the
development ofurban logistics. It will algorovide insight ito the system and its componentglany studies on the relevant
relationships and determinant factors in the system can be fourtldriterature. The factors ee used to answer tls sub
guestion and to find and elaboraten relevant factors that may explain the impactlohg-term trendson urban logistics

Next to that, his question's purpose is to providfesights into urban freight delivery methodsthe future. The background
information is relevant to the scope of the research and provithesnecessary knowledge for understandifigure
developments around urban logistical methods they will for darge part determine the future organization of the city
supply chain, which will be a part of the different scenaridesxt to that, this question's purpose is to provide input for the
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scenarios by having insights into urban freight delivery methoddfereint stages of development & implementation now
and in the future This is donby analyzing in whaihase different distribution methods are in business and resediicbse
distribution methods will be important for giving a genevaion & strategy o how the urban logistics supply chain could
look as part of different scenario§.o comprehend the subject giossible delivery methodst GE Analysis is useshich
consists of a review of scienti®greyliterature on city logistics.

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

The goal of this research is to provide insight into plessiblefutures of urban distribution and themplication for the
stakeholders involvedby developing a overview with scenarios. Theutcome of this subquestion is to map out the
possible scenarios with each having risks and opportunities. A scenario analysis maps out the various organization:
urban logistics for the next two decades.

A workshop ipart of themethod used to creatéhe possible scenario®uring the workshop, its stakeholders must discuss
and interact about thepossible future views around city logistiddsing predefined futures allows us to consider the
possible implications focity logistics. An interactive environment compels stakeholders to discuss and comprehend on
another's problems and solution$his comprehension provides insight into tineerdependence of actors agell as the
sequence ofuture developments. Possible stakeholders could include experts from companies operating in dense citie
supply chain experts, professors in the field of transport & logistics and spddéieément & traffic officials from
municipalities.

At first, the results of the workshops are discussed and the driving forces influencing the scenarios are ranked accordin
the input of the experts. With the input of the system analysis and the workshops, the scenarios are draftelliby a
matrix of dividing four scenarios by the two most important driving forces from the ranKihg.structure of the scenarios

is that at first an overview is given of the urban environment in 2040. Next, the most important driving forces peioscenal
are discussed and the path from now to 2040 is presented. The scenarios end with an overview of the city supply cl
organization in 2040 with different distribution innovations and nodése scenariplotsare basedn the input fromthe
expert work$iops and the stakeholder, system a@& analysis

4. What are the impications of these scenario$or the urban logisticssystem and its stakeholdefs

The previoussub-question was answered bfpur scenarioggiving an overview of the future of urban logistics and the
organization of the inner city supply chaim 2040,based on rankedongterm trends These scenarios should assist
policymakerslogistical businesses and investordmagining future developms, exploring relevant uncertainties, and
studying the implication& recommendationgor the different futures The scenarios have nhumerous implicatidng,how
the city logisticare organized with different freight distribution methodeas beenreseachedin this thesis.

Thissub-questionis answered by givindné mainimplicationsin differentscenariogegarding environmental, societal and
economic aspectsThis phase is divided into developing full scenario plots and the implications & recommendations |
different scenarios regarding environmental, societal and economic aspects for policymakers, logistical businesses
investors. The conclusions are draand the research questions are answered in the last chapter using the developec
scenarios. At the endreflection on future research that can be conducted is presented.
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1.5 Thesis outline

Introduction &

Research Problem
(Chapter 1)

&

Literature Review &

Research Methodology Approach
(Chapter 3,4 & 5)

iy ©

Exploratory Scenario e ello e mes

Analysis

(Chapter 6) (Chapter 7 & 8)

(Chapter 2)

* Define research gaps,
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* Methodologies: Scenario
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* Methodologies: System &
Stakeholder Analysis

* Rise of the research
problem and background
information

* Literature Review: Current

State of Urban Logistics
(System & Stakeholder
Analysis)

* Literature Review: Future

Distribution Innovations
(GE Innovation Matrix)

QOutcomes Expert Workshops:

* Ranking Driving Forces
¢ Expert opinions
* Scenario Matrix

= Scenario Development
Plots

 Differences on economic,
societal and environmental
aspects

* Scenario Implications

e Conclusions &
Recommendations

Figure 2: Research Flow Diagram

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

In the first chapter anintroduction to the problem domain of city logistics and future delivery methisdgiven
This first step provides background infoation as well as knowledge gaps in city logistics. It defines the scope of

Thesecondchapter starts withanalyzingthe methodologies suitable for exploring the future of urban logistics.
Thischapter d the methodology phase discusses the method of developing future scenarios. This yields a scena
analysis method for creating possible future dimensions of urban logiétesenario study is carried out to obtain
insights that account for future developments. The scenarios aid in emphasizing the plausible future and
implications for urban logistichere are numerous approaches to developing future scenarios, and itirteew
discussed here. Scenarios can be created by utilizing the drivemds and delivery methodsentioned in the

Next, in thethird andfourth chapters, the underlying analyses for mapping city logistics scenariegpresented

In this stagethe stakeholders in city logisticwith their objectives and interdependencies, are presented and the
system analysis generates a system diagram that defines the boundaries of the system under consideration in
study. In this phase, key &ors influencing the organization of urban logistics will be mentioned. These factors
will be used to identifghe driving forces used in the scenario analy$ise information about the driving forces
influencing the development of the urban logisticsteyn and creating uncertainty is relevant to the scope of the
research and provides the necessary knowledge for understanding future developofethis urban logistics
system.The fifth chapter focuses othe urban freight distribution innovations as thewill for a large part
determine the future organization of the city supply chaihich will be a part of the different scenaridéext to

that, this question's purpose is to providieput for the scenariody havinginsights into urban freight delivery

1.
the research and introduces the goals and methods.
2.
nextchapters
3.
methods indifferent stages of development & implementationow and in the future
4,

The finalchapters6,7 & 8 focus on developing the scenasiand making estimationsf what the inplications
would befor urban consolidatiorand societyin city logistics. This phase is divided into developing full scenario
plots and theimplications& recommendationsn different scenariosregarding environmental, societadnd
economic aspect$or policymakers, logisticabusinesses and investor$he conclusions are drawand the
research questions are answerédthe last chapter using the developed scenaridd. the end ofchapter8, a
reflection on future research that can be conductexdpresented

16
.1
TuDelft CBRE Wi

TU Delft MSc Thesis Karel Beukema



1.6 Societal &Scientific Relevance

While freight transportation is necessary for cities to function, iimsthe environment, economy, and society. Air quality
(environmental), traffic congestion and delivery delays (economic), and the overall safety and liveability of the bu
environment are all welknown examples (social). All these movements account faghity 25% of street traffic in a typical
metropolis, as well as between 16 and 50% of air pollutigentos, 2010)More means of transportation are being used
and developed for urban freight. All these distinct types of logistics must coexist in thdszatien. Negative externalities
may resultbecauseof thisand influence socidiveability.

In city centres the societal relevances on increasingocial economic & environmentdiveability. The goal of improving
city distribution is to minimize phition 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 develofSrergstava2007) In addition, the results
represent a significant step toward the EU's emission reduction tafgetsch, 2021)

Therefore, thegoal is crucial for stakeholders because it allows them to change their urban logistics (investment) strateg
based on futurescenariosimpacting society By examining the yeb-be-developed situations, strategic planners can
determine which strategic direction to adopt. Because the research is looking into several future possible states of urt
logistics, actors can take vaus paths based on how things develop over time. The product of this study is a future visio
of various forms of urban logistics organizations with various new delivery techniques and their impact on society unc
various scenariost the same time, théhesis responds teeveralglobal, national, regional, and citgvel climate targets
such as thé aris Climate Agreemeand the EWGreen DealHainsch, 2022)

A lack of awareness and knowledge amongst municipal counelkesbuilding a comprehensive ban freight strategy
hard. Thisresults in drafting policiead-hoc after changes in the urban logistics landscaépkadto negative externalities,
insteadof anticipating anddeveloping longerm freight strategiesWith new issues in the realm afban freight arising,
searching for a deeper knowledgewfban logisticspresensurban plannershe uncertainties affecting the future aoirban
freight (Lindholm, 2013)Increased overlap between thknowledgeof scenarioplanning and urbarogisticsto find
alignment in the futurewith a plan to deal with negative externalitiessneeded ashtere is a lack of clarity and alignment
in the steps taken by the government.

Governmental officials have started a new round oflalmration amongst parties to speed up the smart city logistics
process. Several initiatives have been launched at the European, national, and locaHewalger, these authorities do

not account for the changes aity logistics throughout timéKomiroset al., 2019) Next to that, arrent studesappearto

be mostly focused on the future of certain distribution innovations or specific issues influencing city logistics. Irt tbntras
previous stuges, this thesis will investigate a variety isbues 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 evalue
various actions and tactics to mitigate external trends and exgloeduture of urban logistics in an uncertain world.
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Methodologies

2.1 Literature & Desk Research
2.2  Scenario Analysis

2.3  Intuitive Logic Method



2. Methodologes

To answer the research question in this thesise mainmethod wasused: scenario analysisethodology A literature
reviewwith a stakeholder analysis, system analyems an innovation analysisis conducted to identify and elaborate on
relevant factors& uncertaintiesthat may explain the impact dbngterm trendsand future delivery methodon city
logisticsand are used as input for the scenario analyBlaragraph3.1 focuses on how potentialcgnarios can be
constructedas this is the main methodology used in this theglds section goes over the methodology choices that were
made in this studyParagraptB.2 contains more information on how thierature reviewwasconductedand why and
which submethods are used for delivering input for the scenario analysis

Because theroblemaddressed in this research is a lelegm problemdue tothe many (longterm) uncertainties regarding

the evolution of the urban logistics ecosystearalyzing the impactf the current situation is insufficient. A scenario
analysis method was used for this thesis because the future cannot be predicted but can be eXpborbd. scenario
analysis the identification ofexternal influences & driving faats is neededwhich were used to supplement the factors
discovered in the literatureThese key factors will be found by using the sysgstakeholder analysis approach to the
urban logistics system in the next chapters and the scenario creation worksBognarios can aid in understanding the
implications of future events on logistics because they are primarily the same as creating a plan. Expert interviews car
used to create scenarios for the urban freight horizon.

Because the purpose stenario analysis typically not for a single stakeholders@nario analysishould be designed in
collaboration with multiple stakeholder3.he 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 fundament
of the scenario analysisFinally, this results imultiple possible future visions on city logistigs/olving multiple
stakeholders. Téaresearcher completes the final step, which is information conversion. Rglegicts the fivestepsused

in this study in chronological order.

The literature review of analyzing the urban logistics system has been executbdpiers3 t/m 5. In Chapter 3, the
stakeholders with their objectives involved in the urban logistics systame been identified and analyzed. In Chagter

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

on scientific & grey literature. In Chaptgrfuture freight distribution innovations will be discussed based @Eafalysis.
These methods supplement the scenario analysis with ifqqutleveloping the scenaripsuch as which stakeholders are
involved and what the status is of innovation in urban freight delivery and what trends influence the urban logistic
landscape.

Figure3: Methodologies used in this MSc Thesis.
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