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ABSTRACT 
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January 2026 

 

City logistics significantly contributes to greenhouse gas emissions, air pollution, and conges-

tion, accounting for nearly one third of total transportation CO2 emissions. Hence, the field re-

quires transformation to achieve emission-free urban logistics, as outlined by numerous European 

cities’ climate plans and strategies. This thesis investigates best practices and means to develop 

zero-emission city logistics and their outcomes, focusing also on drivers of the transition, chal-

lenges in the process, stakeholders involved and their roles.  

Through systematic literature review, practices for emission-free freight transportation were 

divided into technological, infrastructural, and regulatory categories. Afterwords, 12 semi-struc-

tured interviews were conducted with specialists in the field of city logistics of 10 various European 

cities with proactive approach towards reducing emissions. Empirical data on 10 cities was addi-

tionally collected from secondary sources to develop background knowledge for further analysis. 

In combination with the interviews, literature review reveals efficiency of electrification of freight 

vehicles through incentives, subsidies, and development of sufficient charging infrastructure as 

essential practice to encourage transition. Besides that, enforcement of zero-emission zones in 

high-density areas was advocated to be effective, yielding in emission cuts by up to 90%, for 

instance, in Rotterdam, with a disadvantage of high instalment costs. Other practices, such as 

road tolls, cargo bikes, and green procurement strategies were also mentioned as effective in 

reducing emissions. On the other hand, Urban Consolidation Centers and micro-hubs have been 

discussed as not effective in reducing emissions if used as warehouses without collaboration and 

consolidation of goods between logistics operators.  

Drivers of change included harmonization of regulations and political involvement into emis-

sions reductions. However, the challenges, such as high initial costs, lack of collaboration, and 

infrastructure gaps persist. Collaboration is a pivotal aspect of transformation, which is often fa-

cilitated by cities or municipalities. They invite logistics operators, their clients, national govern-

ment, small and medium enterprises, as well as citizens to discuss and develop vision for the 

future together. Collaborative events revealed high need of industry in predictability of changes, 

such as future regulations or environmental zones’ introduction for the span of next 3-5 years. 

Overall, this study contributes to better understanding of the decision-making process behind the 

introduction of emission-reduction practices, recommending strategies that would be applicable 

to various cities, such as identifying current logistical challenges faced by operators and their 

clients, raising awareness among stakeholders on the need to reduce emissions, and developing 

digital solutions to share up-to-date regulations and collect feedback from stakeholders. 

The limitations of this study include mostly focusing on European cities and lack of publicly 

available data on the outcomes of the practices, as most of them were implemented recently. 

Hence, further research should focus on the longitudinal research of the results of implemented 

practices in various cities around the globe to ensure transferability of the outcomes to other cities. 

 

Keywords: zero-emission city logistics, sustainable urban logistics, emission-free freight 

transportation, climate neutral goods movement 
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1. INTRODUCTION  

Urban areas are the epicenters of economic activity with over 56% of world population 

residing in cities (UN-Habitat, 2024). This share is projected to increase up to 70% by 

2050 (UN-Habitat, 2024), highlighting the importance to tackle environmental and logis-

tical challenges stemming from movement of goods and services within urban areas 

(Dolati et al., 2019). The UN-Habitat World Cities Report (2024) underscores the urgency 

of reducing emissions of urban logistics, revealing that cities are responsible for the pro-

duction of a significant share of global greenhouse gas (GHG) emissions. For instance, 

road freight produced 29.4% of total transport CO2 emissions in 2018 (IEA, 2022). City 

logistics mitigates issues such as GHG emissions, traffic congestion, and excessive en-

ergy consumption (Stathopoulos et al., 2012).  

Without timely transition to low- or zero-emission multimodal freight transport and sus-

tainable urban development, cities risk exacerbating the effects of climate change, such 

as heat waves, flooding, and economic disruptions, misaligning from the global targets 

set by Paris Agreement (UN-Habitat, 2024). Hence, transitioning to zero-emission city 

logistics emerges as an essential pathway to achieve national net-zero targets, as well 

as UN agenda (2015) for Sustainable Development Goals (SDGs), especially SDG #11 

(Sustainable Cities and Communities) and SDG #13 (Climate Action) by 2030 (European 

Commission, 2025).  

Effective development of zero-emission city logistics requires a holistic approach, com-

bining technological innovations, operational optimization, facilitated collaboration, and 

policy frameworks. Key practices include the adoption of zero-emission vehicles (ZEVs), 

optimizing logistics operations, and implementing supportive policy recommendations 

aligned with urban planning. The adoption of electric freight vehicles offers significant 

benefits to reduce emissions but poses challenges in higher procurement costs and the 

need for municipal support to reduce those operational costs (Quak et al., 2014). Com-

plementary strategy includes establishing urban consolidation centers (UCCs) on the 

outskirts of the city to consolidate goods in one center before delivering them to the city 

center, reducing the number of trips made, hence reducing emissions in certain areas 

(de Bok et al., 2021). Similarly, the need for long-haul transport can be reduced through 

the integration of urban and spatial planning to increase the efficiency of deliveries (Kin 

& Quak, 2024). Therefore, the transition to zero-emission city logistics requires reshap-

ing of the delivery operations to reduce proximity, as done in Paris and Rotterdam (Kin 

et al., 2024), and fostering collaboration between municipal authorities and industry to 

reshape the urban and spatial structure to accommodate the goal of reducing emissions 

(Pana Tronca & Rotaris, 2024). These practices emphasize the need for collaborative 

environment, involving diverse stakeholders in policy making to support and incentivize 

the transition, including subsidies for ZEVs and regulations for environmental zones, 

such as low-emission zones (Motloung et al., 2024). 

However, while these practices promise positive outcomes to reach the goal, significant 

barriers persist, such as need for high capital investments in ZEVs and infrastructure, 
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accompanied by challenges of operations: charging time and limited range (Quak et al., 

2014). For instance, possible establishment of zero-emission zones in the city, requires 

not only policy enforcement and investments into cleaner fleet (Motloung et al., 2024), 

but also marketing campaigns to raise awareness among logistics operators about the 

long-term benefits, such as air quality improvement, cost savings, and competitive ad-

vantage in procurement contracts (Pana Tronca & Rotaris, 2024). These challenges 

highlight the research gap between individual practices to develop zero-emission city 

logistics that lack comparative analysis of their impacts, stakeholder interactions and 

roles, as well as quantifiable outcomes.  

This thesis work aims to identify and evaluate the effect of the best practices for zero 

emission city logistics by analyzing successful case studies in a European context, stake-

holder roles, enabling and hindering factors, and measurable outcomes. The study will 

seek to provide a framework of actionable steps for city policymakers to transition to zero 

emission city logistics. The study has the following research questions: (1) what are the 

best practices for zero emission city logistics? (2) who have been the stakeholders and 

their roles in developing zero emission city logistics? (3) what have been the drivers/en-

ablers and hindrances/obstacles encountered by the stakeholders? (4) what have been 

the outcomes of the best practices, especially emissions reductions?  

The objectives of the work are to:  

- Identify the best practices for zero emission city logistics around the globe and 

define cities, as case studies, that practice sustainable urban transport around 

Europe.  

- Further discover the role of stakeholders in developing zero emission city logis-

tics and identify the variance between stakeholders and their power of vote 

through comparison of different city case studies.   

- Investigate the drivers and obstacles encountered by the stakeholders and define 

their effect on the development of zero emission city logistics.  

- Identify the results of the best practices for zero emission city logistics and quan-

tify their effectiveness though the data on carbon emissions reduction, air quality 

improvement, and adoption rate of zero-emission vehicles. 

The scope of this study is limited to analyzing case study cities from European region 

due to abundance of data and contextual relevance; although, considering best practices 

in zero-emission city logistics around the globe for broader insight. The study focuses on 

current practices that have been implemented in the last decade and have impact on 

reducing emissions from city logistics. Additionally, practices with future potential to con-

tribute to the reduction of logistics’ emissions will be investigated. The practices would 

include technology and infrastructure developments, policy instruments, and stakeholder 

engagement methods.  

The subsequent sections are presented as follows: Chapter 2 provides a systematic lit-

erature review to answer research questions; Chapter 3 presents methodological ap-

proach used to collect and analyze the data; Chapter 4 discusses the results of con-

ducted interviews; Chapter 5 discusses their implementation in the real world and offers 

recommendations; and Chapter 6 outlines limitations and offers future research oppor-

tunities. 
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2. LITERATURE REVIEW 

2.1 Introduction to zero-emission city logistics 

Although slowing down, urbanization megatrend is still taking place, projecting nearly 

70% of the global population to live in urban areas by 2050 (UN-Habitat, 2024). This 

rapid growth of residential, commercial and industrial activities imposes challenges on 

the existing logistics infrastructure, when demand for movement of goods and services 

is rising. Cities’ well-being and vitality rely on logistics and smooth flow of goods: supply-

ing food to retailers and restaurants, provisioning administrative and commercial build-

ings, managing waste collection from the city, and supporting the construction processes 

(Quak et al., 2016; Aung et al., 2025). However, lack of preparation for future growth, 

creates space for externalities such as congestion, air and noise pollution, increased 

GHG emissions, necessitating a shift to sustainable urban development (Arvianto et al., 

2021). In this context, city logistics has a pivotal role in city planning, as its consideration 

and later integration into urban planning can optimize land use, reduce vehicle kilometres 

driven, minimize the emissions, and enhance city resilience. Nonetheless, city logistics 

is often overlooked in spatial planning and design processes, being considered only af-

terwards, which leads to inefficiencies and spatial conflicts with unloading bays and park-

ing spaces (Bjørgen et al., 2022; Cui et al., 2015; Heitz and Dablanc, 2019; Kin et al., 

2024; Kin & Quak, 2024). 

City logistics is a complex system that requires diverse stakeholders’ involvement, such 

as public authorities, logistics operators, suppliers, retailers, end-users or customers, 

whose interests may differ or conflict (Matusiewicz, 2019a). Collaboration between these 

stakeholders, as well as between various cities is vital for sharing best practices and new 

solutions, fostering innovation and harmonizing policies between regions (Jarašūnienė 

& Bazaras, 2023). Hence, this literature review synthesizes the best practices and means 

implemented in cities around the world, understanding their enablers and limitations, to 

develop zero-emission city logistics.  

Zero-emission city logistics refers to transportation of goods and services within urban 

areas using practices and means that do not produce tailpipe GHG emissions or air pol-

lutants during their operation, aligning with the European Green Deal’s ambitions for cli-

mate neutrality by 2050, requiring 112 European cities on their journey to climate-neu-

trality by 2030 (European Commission, 2025). In this domain, “city logistics” and “urban 

logistics” are often used as synonyms interchangeably with subtle difference of urban 

logistics involving broader supply chain elements: warehouses, first-mile and last-mile 

deliveries, while city logistics focuses on freight movement in dense urban areas, with a 

strong emphasis on city centers (Quak et al., 2014). The European Commission defines 

urban logistics as “the movement of goods, services and waste into, out, from, within, or 

through an urban area” (European Commission, 2013). While “green urban logistics” fo-

cuses on environmentally friendly practices and minimization of wastes, emissions, and 

resource use through optimized routing and modal shifts, “sustainable urban logistics” 

adopts a holistic approach, including social equity and economic prosperity alongside 

environmental protection (Allen et al., 2015). In contrast, zero-emission city logistics is a 
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sub-set of green and sustainable city logistics, targeting elimination of tailpipe emissions 

of freight vehicles involved in logistics activities (Jarašūnienė and Bazaras, 2023). It can 

be achieved though vehicles and technology solutions, such as electric freight vehicles, 

cargo bikes, and hydrogen-powered trucks (Quak et al., 2014), as well as through oper-

ational strategies (overnight deliveries or urban consolidation centers) and policy regu-

lations (Quak et al., 2016).  

Urban freight transportation relies on a diverse range of vehicles, including heavy goods 

vehicles (HGVs) with gross weight more than 3.5 tons used for bulk transport on longer 

distances and light goods vehicles (LGVs) with gross weight less than 3.5 tons typically 

used for last-mile urban deliveries, alongside emerging options such as cargo bikes, e-

scooters, drones and robot-couriers (Droździel et al., 2017). Besides that, classification 

of urban freight vehicles is executed based on Euro Emissions Standards since 1992, 

differentiating internal combustion engine (ICE) vehicles based on tailpipe pollutants: hy-

drocarbons, nitrogen oxides (NOx) and particulate matter (PM2.5, PM10); with the new-

est regulation for HGVs being EURO VI to enhance urban air quality (Mendoza-Villa-

fuerte et al., 2017). Most of the cities with low-emission zones refer to Euro Emissions 

Standards in their regulations for engine types allowed into the zone, as for example, in 

London Ultra-Low Emission Zone (ULEZ) requires EURO VI compliance for diesel vehi-

cles, incentivizing electrification (Transport for London, n.d.). 

Building on regulatory mechanisms like Euro Emissions Standards that lead to decar-

bonization of vehicles, Sustainable Urban Logistics Plans (SULPs) have emerged as a 

strategic framework to integrate these standards into cohesive urban strategies, ensur-

ing alignment of the field with zero-emission objectives. This framework incorporates 

sustainability into urban freight movement, optimizing logistics and energy efficiency, ad-

dressing urban freight challenges (Aifandopoulou & Xenou, 2019). SULP is usually inte-

grated or based on Sustainable Urban Mobility Planning (SUMP) framework, goal of 

which is to improve mobility and quality of life of city dwellers through modal shifts to 

sustainable options (Aifandopoulou & Xenou, 2019). Hence, within urban mobility, SULP 

focuses on the movement of goods, rather than people, and aims to reduce the emis-

sions, noise, congestion, and fatalities (Aifandopoulou & Xenou, 2019).  

SULPs tend to be developed by the city administration according to European Commis-

sion’s guidelines (Aifandopoulou & Xenou, 2019). However, SULPs also involve partici-

patory planning and bottom-up approach, engaging public authorities, industry, and us-

ers (Matusiewicz, 2019a). City administration uses SULPs to systematically approach 

the transition of logistics into sustainable direction. The process of developing a SULP 

mirrors SUMP phases. It involves the planning process, including the definition of geo-

graphical scope, integration into other ongoing urban planning projects, involvement of 

key stakeholders, and agreement on timeline. Next, the current Urban Freight Transport 

(UFT) situation is analyzed. Based on the collected data, future scenarios are built to 

guide the strategic planning process. Long-term goals are, then, divided into measurable 

targets and indicators to develop evaluation frameworks, including ‘measure packages’ 

- sets of interventions or incentives to promote the transition. Lastly, same as in SUMP, 

the implementation is executed in stages and monitored. (Aifandopoulou & Xenou, 

2019).  
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Based on the development process of SULP, it is evident that each SULP is customized 

to individual city, as the geographical contexts and urban freight transportation situations 

are varied. However, the action plan and evaluation frameworks might be similar to one 

another, for example, focusing emissions reduction on carbon dioxide, nitrogen oxides, 

and particulate matter. In future, it would be beneficial if the evaluation frameworks would 

be standardized to streamline comparative analyses with unified metrics. 

In summary, zero-emission city logistics represents a critical sub-section of urban freight 

system, driven by urbanization trends and sustainability agendas globally. Integration of 

stakeholder collaboration, standardized classification of vehicles, and strategic frame-

work (such as SULPs), allows cities to transition to emission-free urban logistics. Follow-

ing sections of literature review will delve deeper into the practices, drivers and external-

ities, as well as outcomes of the transition process to zero-emission city logistics, under-

scoring not only environmental metrics, but also economic and social viability of practices 

in urban ecosystems. 

2.2 Stakeholder involvement and roles  

Transition to zero-emission city logistics is a complex course of actions that requires a 

collaboration between actors involved in the logistics chain in urban areas. Collaborative 

work and early involvement of stakeholders enable creative approaches through brain-

storming (Afshari et al., 2024), which is the only way to drive sustainable transformation 

of the field without leaving anyone behind. Involvement of stakeholders from the first 

stages of planning the transition supports building trust between stakeholders and align-

ing common vision for future development. However, instead of only intense early inter-

actions, projects should have long-term integration of stakeholders to ensure continuity, 

such as in Stadsleveranse initiative in Gothenburg (Katsela & Browne, 2019). 

Stakeholders involved in city logistics incorporate public authorities, logistics operators, 

their clients, academia, citizens, and supporting organizations (Taniguchi & Thompson, 

2015; Aljohani & Thompson, 2019), such as charging infrastructure providers, city hub 

managing businesses, and consultants, which for instance, develop SULPs (Pana 

Tronca & Rotaris, 2024). Similarly, Adhikari et al. (2025) have proposed Multi-Actor Per-

spective framework, dividing mobility stakeholders to four sections: state, market, com-

munity, and third sector (NGOs and other supporting entities). This categorization distin-

guishes diverse interests and responsibilities of stakeholder groups. For instance, com-

munity and citizens act as social indicators of changes in logistics because they experi-

ence the noise pollution, safety of the city, and convenience of deliveries (Aljohani & 

Thompson, 2019; Katsela & Browne, 2019). 

Public authorities, including municipality representatives from various sectors, such as 

departments of transport, logistics, climate, or environment, serve as the facilitators of 

the change and regulatory frameworks, as well as provide incentives and platforms for 

negotiations between stakeholders (Stathopoulos et al., 2012, Aljohani & Thompson, 

2019). One of the roles of public authorities is to comprehend the stakeholders’ needs 

and preferences to increase their satisfaction once practices are implemented, especially 

of those, whose voices are usually not heard, like end-users (Afshari et al., 2024) Another 

goal of municipalities is to navigate the inclusion of city logistics to urban planning, which 
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is important to prevent misuse of space or scarcity of space on unloading bays and park-

ing lots (Kin & Quak, 2024). Besides that, local government has the authority to set 

boundaries for delivery times in certain zones of urban area, which can be also influ-

enced by retailers and end-customers of logistics providers (Matusiewicz, 2019a). Lastly, 

municipalities have the privilege of coordinating between internal departments to harmo-

nize the standards for procurement. For example, procurement strategies might include 

a regulation to use only EVs to transport goods and services on behalf of municipality or 

to deliver to governmental facilities.  

The private sector consists of logistics operators, shippers, end-clients, retailers, hotels, 

restaurants and other commercial facilities, as well as operators of waste collection and 

construction deliveries. Commercial entities focus on efficiency, time-management, and 

market viability of practices (Motloung et al., 2024). As municipalities’ role is limited to 

guidance, private sector plays a pivotal role in bringing innovative practices into actions, 

complying with the regulations (Motloung et al., 2024). Besides that, innovations and 

transformations in the field are possible with the help of startups and academia (Pana 

Tronca & Rotaris, 2024), which creates another opportunity for collaboration for logistics 

operators to optimize their processes and transition to cost-effective and low-emission 

vehicles. Their contributions are beneficial for raising awareness about positive out-

comes of zero-emission city logistics and launching marketing campaigns for those pur-

poses (Motloung et al., 2024). Another stakeholder group within private sector is drivers 

of freight vehicles: LGVs, HGVs, as well as carbo-bicycles and scooters. For instance, 

Gunes et al. (2023) mentions that a challenge in implementing cargo-bicycling in Seattle 

is the lack of training of drivers to execute the tasks, while driving safely. Similarly, drivers 

of bigger vehicles require continuous education on driving EVs in an optimal and efficient 

manner (Ploos van Amstel et al., 2021). 

Furthermore, private sector involves companies that install and operate charging infra-

structure, coordinate the work of city hubs, own the lands and properties for UCCs or 

logistical terminals (Aljohani & Thompson, 2019). These actors are often overlooked in 

academic resources, yet they are important to move forward with the transition to zero-

emission city logistics (Aljohani & Thompson, 2019). Similarly, SULPs focus on larger 

companies and SMEs, omitting market vendors, craftsmen or other individual service 

providers (maintenance staff, plumbers, house painters, etc.). For this reason, the project 

of Amsterdam Smart City explored the response of diverse entrepreneurs to implemen-

tation of ZEZ (Menke, 2025). In parallel, they conducted several student research pro-

jects focused on small-scale entrepreneurs and their adaptation to new regulations 

(Menke, 2025).  

To add, Brettmo & Browne (2024) outline the role of influencing organizations, such as 

property owners, in facilitating collaboration and leveraging resources to support sustain-

able practices. They note that property owners of UCCs act as catalysts in the process 

of their establishment as they can demand sustainability from their logistics operators, 

for instance, by requiring usage of electric vehicles for freight transport. Both cases of 

UCCs reviewed by Brettmo & Browne (2024) have found that self-sufficiency of hubs is 

possible without subsidies if certain level of collaboration between stakeholders is 

achieved, where responsibilities and revenue-sharing are agreed upon.  
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Stakeholder collaborations can arise from various fields. For instance, challenges of 

empty running persist due to consumeristic nature of cities, which do not produce goods, 

but mostly consume them. Hence, this results in goods entering the city, but trucks exit 

cities as empty. The city of Stockholm have noticed this challenge and solved it by intro-

ducing the concept of “Beloved City”, where dry waste is collected by the same vehicle 

after goods are delivered. This is an example of creative collaboration between Traf-

ikkontoret (city traffic agency, as project manager), Ragn-Sells (waste collector/trans-

porter), Bring (logistics operator), Vasakronan (property owner, hub provider), and Martin 

& Servera (food wholesaler). Hence, stakeholder collaboration should involve mutual 

benefits, which can be found through brainstorming of various combinations of logistics 

services in the city. 

 

Figure 1. Onion ring of stakeholder involvement in city logistics. 

All things considered, stakeholder involvement in city logistics can be visualized as an 

onion ring presented in Figure 1, where the most influential stakeholders are closer to 

the center, while those at the periphery are less involved in decision making processes. 

As outlined in this section, public authorities, logistics operators and their clients are di-

rectly responsible for how city logistics transforms as a field (Taniguchi & Thompson, 

2015; Aljohani & Thompson, 2019). On the lower level of influence are supporting organ-

izations, such as charging infrastructure providers, managers of consolidation centers, 

property owners, and other entities considered to be third sector (Taniguchi & Thompson, 

2015; Aljohani & Thompson, 2019; Adhikari et al., 2025). Last but not least are NGOs, 

academia, and citizens, who face the consequences of changes in logistics sector and 

can support city logistics to a low extent of providing recommendations for the transition.  
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2.3 Drivers of change encountered by stakeholders 

The field of city logistics is accompanied by various stakeholders described in the earlier 

sub-section, which leads to various drivers that enable stakeholders to find consensus 

and foster zero-emission practices. These drivers, that help to overcome barriers ex-

plained in the following sub-section, include technological advancements, cooperation 

frameworks, policy regulations, and incentives. Each of these drivers leading to zero-

emission urban logistics have different level of importance for different groups of stake-

holders: public authorities might be driven by climate goals, while logistics operators 

might follow economic incentives and efficiency improvements (Pana Tronca & Rotaris, 

2024). 

Policy frameworks and regulatory enablers are foundational to proceed with the transi-

tion of city logistics. They might be established on a local level, such as Oslo’s climate 

plan and aim for 50% emissions reduction from freight transport (Eidhammer & Ander-

sen, 2015; Solli & Andersen, 2020), on a national level, such as Dutch government’s 

establishment of ZEZs in 18 cities as for October 2025 (reference), or on an international 

level, such as Paris Agreement for air quality improvement targets. For instance, De 

Marco et al. (2018) found a correlation between high level of pollution and increased 

investments in city logistics initiatives. All of them incentivize regulatory adjustments and 

lead government representatives to act accordingly. Similarly, development of SULPs 

and SUMPs is crucial to identify single direction in which the field is moving and to in-

centivize municipalities and companies to change their working patterns, invest in infra-

structure provision, and implement zero-emission practices. For instance, incentives in 

Rotterdam include exemptions for low-emission vehicles when driving in ZEZ and allo-

cating dedicated loading zones for EVs (de Bok et al., 2021).  

Municipalities play a pivotal role in enabling the change in city logistics. For example, 

integrating city logistics into spatial planning (City of Ghent, 2020) and dedicating areas 

for UCCs or city hubs prevents stakeholder conflicts for land and allows seamless deliv-

ery process, as demonstrated in case studies of Paris and Rotterdam by Kin et al. (2024). 

In general, municipalities are driven by the improvement of citizens’ quality of life, which 

incorporates improvements in air quality and safety, as well as reduction of noise pollu-

tion. For example, air quality targets were significant in driving Ultra-Low Emission Zone 

in London. However, this would not be possible without open-minded municipalities that 

are proactive in implementing sustainable logistics measures. 

Additionally, Pana Tronca & Rotaris (2024) outline that local context and scale of cities 

allow stakeholders to easily communicate, set goals, tackle issues raised and engage in 

a feedback loop to constantly improve. This acts as a driver for change in the scope of 

easier access to information and faster reaction times to resolve issues. 

On the other side, technological advancement allows the transition to zero-emission ve-

hicles for private sector. For instance, currently the cost of ownership of an electric van 

is lower than owning an ICE van (reference). EVs for freight transportation currently allow 

cost-effectiveness while complying with the regulations, while challenges with range and 

lack of sufficient infrastructure are addressed through collaboration with startups and 

academia (Quak et al., 2014; Pana Tronca & Rotaris, 2024). Stakeholder collaboration 
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in various forms enables the change as the load and expenses for the transition are 

shared among actors, creating self-sufficient sector (Kin & Quak, 2024; Pana Tronca & 

Rotaris, 2024) that does not rely solely on subsidies.  

However, economic incentives are still required during the initial stages of change, es-

pecially for SMEs and individual entrepreneurs. Motloung et al. (2024) reveals that sub-

sidies, grants, co-funding, and tax incentives were turning stakeholders’ reluctance to 

ZEZs to acceptance of the environmental zone’s introduction. Incentives might appear 

indirectly – as companies gain positive reputation and brand image by switching to low-

emission urban freight transportation. Lastly, economic resources that are used for 

awareness campaigns also act as enablers of change. Logistics operators and general 

population understand the importance of zero-emission city logistics, its impact on 

health, and competitive advantages for future procurement regulations. All things con-

sidered, drivers of change require harmonized policy regulations, economically feasible 

technological advancements, and financial incentives for companies to follow the lead of 

municipalities to zero-emission city logistics. 

2.4. Obstacles encountered by stakeholders  

In contrast to enablers of change to zero-emission city logistics, stakeholders regularly 

encounter multifaceted challenges that hinder the transition. These barriers are often 

related to regulatory, systemic, operational, and cultural factors, underscoring the differ-

ences between stakeholders’ interests and needs.   

First and foremost, economic obstacles hinder logistics operators from changing their 

motive power due to high upfront costs of the EVs compared to ICE vehicles, low benefits 

and profitability, and lack of available charging infrastructure, which is crucial especially 

for SMEs, who do not have charging spots at their own turf (Quak et al., 2014; Motloung 

et al., 2024; Brettmo & Browne, 2024). As the technologies are relatively new, both lo-

gistics operators and their clients are hesitant to be pioneers of low-emission logistics, 

which is directly associated with higher costs in short-term (Brettmo & Browne, 2024). 

Furthermore, EVs still have limited range of operations and load capacity, which prevents 

operators from meeting their delivery goals (Quak et al., 2014; de Bok et al., 2021).   

Regulatory obstacles are related to lack of policy frameworks that support development 

of zero-emission city logistics, which is accompanied by lengthy process of discussions 

and voting on municipal and other political levels (de Bok et al., 2021; Motloung et al., 

2024). Koutoulas et al. (2017) identified the lack of nation-wide and international certifi-

cations and standardization of vehicle types for environmental zones and night-time de-

liveries as a challenge for expansion of practices. Additionally, short-term focus of politi-

cians due to limited duration of electoral period shift the focus form urban freight trans-

portation, which requires long-term planning before drastic changes. However, even if 

policies support development, externalities, such as economic impact of COVID19, ge-

opolitical destabilization, and escalated fuel prices influence customers’ expectations 

from logistics operations around the globe (Lorenzo-Espejo et al., 2024), which is an 

obstacle to conduct systematic changes of city logistics due to companies remaining 

conservative in their operations to avoid risks. Municipalities are responsible for provid-
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ing a platform for stakeholders to discuss their needs and provide feedback for imple-

mentation of practices (Matusiewicz et al., 2024); however, municipalities might struggle 

with engaging all groups of stakeholders as they might lack interest or time to join those 

platforms. 

As in any transition process, there is a need of systemic approach to break the usual 

methods of business operations. For instance, in various cities, such as New York and 

Seattle, a great proportion of logistics vehicles use the illegal curb side parking for un-

loading goods or providing a service (Aljohani and Thompson, 2020; Chen et al., 2019; 

Girón-Valderrama et al., 2019). Hence, not following the regulations imposed by the mu-

nicipality is one of the greatest obstacles of transitioning to zero-emission logistics. A 

challenge of allocating resources to monitor the compliance of logistics companies to the 

current regulations would persist.   

Another crucial aspect of transition is data collection, which if in lack, would slow down 

the transition process. It is essential to build trust between the municipality and enter-

prises for them to openly share data on their logistics processes. Data collection should 

cover not only physical businesses, but also apps that provide door-to-door courier ser-

vices. An example of the trust relationships was demonstrated by Matusiewicz et al. 

(2024), who conducted a survey among 124 Polish companies on their perspective about 

the adoption of shared logistics, currently and in the future. The results show that over 

72% of companies did not use shared logistics and there is high reluctancy to adopt this 

model. Even though the pool of companies is small to generalize the findings, some of 

the reasons for reluctancy to shift to shared logistics  that Matusiewicz et al. (2024) men-

tioned are cultural peculiarities of focusing on individualism and competition rather than 

collaboration; trust issues between companies; and lack of knowledge on the benefits of 

shared logistics. Hence, this study demonstrates that technological advancement will be 

efficient only in case if society is ready for the transition and the extent of readiness might 

depend on cultural and mentality differences. Similar findings were presented by Brettmo 

& Browne (2024), where challenges in both UCC projects in Stockholm appeared due to 

hardships of convincing logistics operators to delegate last mile deliveries to waste man-

agement companies and share profits, as well as renegotiate the contracts with end-

clients. However, this issue can be solved with several initiatives of the government on 

conducting training programs, providing financial incentives to implement shared logis-

tics, as well as conduct events on public-private partnerships (Matusiewicz et al., 2024). 

Yet, the projects should ensure commercial sustainability in their plans (Brettmo & 

Browne, 2024) as governmental support is limited. Furthermore, this transition can be 

encouraged through pilot projects to provide a positive example as an inspiration to other 

enterprises. 
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2.5 Best practices and their outcomes in developing ZECL 

Urban freight transport is changing rapidly yet still accounts for a noticeable share of 

pollution and congestion in cities (Buldeo Rai et al., 2022). To reduce those negative 

effects, various zero-emission practices for city logistics are applied. Classification of city 

logistics initiatives can be various. This work follows the classification developed by De 

Marco et al. (2018) as it is based on systematic literature review of previous scholarly 

articles on city logistics and built the classification based on the improvement points of 

other works. City logistics practices are divided to include technological, infrastructural, 

and regulatory practices (De Marco et al., 2018), as illustrated on Figure 1.  

 

Figure 2. Adapted table of city logistics measures' categorization by De Marco 

et al. (2018) 

Technological practices focus on electrification and use of alternative fuels for freight 

vehicles (De Marco et al., 2018); cargo-bicycles or other vehicles; road tolls to drive in 

city center (De Marco et al., 2018); simulation tools use to test the effects of regulations 

and policies on the supply chain operations. Infrastructure changes that lead to zero-

emission city logistics include bundling of goods; establishment of Urban Consolidation 

Centers (UCCs) (De Marco et al., 2018); route optimization; increased load capacity; 

dedicated lanes for freight vehicles (De Marco et al., 2018); and cooperation between 

logistics operators. While the above two categories can be implemented mostly by the 

market, regulatory practices are imposed by municipalities or other governmental bodies. 

Regulatory practices include establishment of zero-emission or other environmental 

zones; enforcement of off-time deliveries or other time windows (De Marco et al., 2018); 

procurement strategies; development of SULPs and climate plans; and provision of sub-

sidies or other financial incentives to private sector. The use of rail network for rail freight 

transport was not included in the classification for De Marco et al. (2018) as there was 

no evidence of feasibility of this initiative (Arvidsson and Browne, 2013).  
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2.5.1 Technological practices  

Technological practices involve modal shift and motive power shifts of the freight vehi-

cles, as well as various monitoring techniques (e.g., parking sensors, ANPR cameras) 

and Intelligent Transportation Systems (ITS) for route planning (De Marco et al., 2018). 

Technological solutions are the backbone of transition to zero-emission city logistics, 

catalyzing it as technologies advance and become more affordable. 

Technological solutions have shown a pivotal role in last-mile logistics, which involves 

the last stages of freight delivery to end-customers in urban areas, accompanied by rapid 

e-commerce growth (Allen et al., 2018; Patella et al., 2021). Last-mile deliveries account 

for almost 40% of total supply chain costs, involving low-capacity LGVs, contributing to 

road congestion (Mangano et al., 2021; Patella et al., 2021). The growing field of e-com-

merce and B2C parcel deliveries intensify congestion and emission challenges of last-

mile distribution with seasonal demand peaks and frequent unsuccessful door-to-door 

deliveries (Allen et al., 2018; Moolenburgh et al., 2020; Maxner et al., 2025). Therefore, 

electrification was encouraged as a pathway to diminishing emissions from last-mile de-

liveries (Croci et al., 2021; Quak et al., 2016). For instance, in Milan and Turin, life-cycle 

assessment of electric vehicles has found that they reduce GHG emissions and particu-

late matter by up to 50% compared to ICE vehicles, resulting in 13% additional reduc-

tions if EVs utilized renewable energy sources (Croci et al., 2021). Additionally, EVs en-

sure better maneuverability and lower operational costs between 25 and 50% in fuel and 

maintenance in the long run (Moolenburgh et al., 2020; Patella et al., 2021). In the North 

America, it was found that EVs in last-mile logistics reduce noise levels, curb congestion, 

and improve the quality of like of cities like New York (Fred & Goodchild, 2023; Maxner 

et al., 2025). 

However, there are obstacles that hinder wider use of electric vehicles, such as high 

initial costs to purchase EVs, especially for small logistics operators, calculated to be 

paid back in 5-7 years without incentives (Quak et al., 2016; Moolenburgh et al., 2020). 

However, Ploos van Amstel et al. (2021) advocates that total cost of ownership analysis 

demonstrates competitive cost advantages of EVs within 3-5 years with subsidies cov-

ering 20% of the purchase price. 

Other challenges include lack of charging infrastructure and limited range of operations 

(Fried & Goodchild, 2023), as well as harsh weather conditions affecting battery life 

(Croci et al., 2021; Moolenburgh et al., 2020). Furthermore, the limitation includes po-

tential greenwashing in cases when electricity for EVs is sourced from fossil fuels or coal, 

leading to increase of particulate matter emissions (Croci et al., 2021). As an alternative 

to EVs, shifting to cargo-bikes supported by micro-hubs or UCCs would cut the emis-

sions, reduce on-street parking space used, and enable active mobility, as seen in the 

example of Paris (ITF, 2024). 
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Different modes of freight transport can be used complementary, for instance, cargo bi-

cycles for last-mile deliveries in highly dense city centers, electric vans provide a zero-

emission solution for larger goods, and rail freight transport to encourage consolidation 

of goods in city hubs. Cargo bicycles with electric engines are beneficial in navigating 

narrow streets with limited parking spaces, resulting in approximately 18% reduction in 

energy consumption and 10% in CO2 emissions, when substituting HGVs in Seoul, 

South Korea (Lee et al., 2019). On the same note, London’s cargo bicycle adoption in 

addition to pre-existing electric vans resulted in reductions of CO2 by 45% and NOx by 

33% (McLeod et al., 2020). Furthermore, shift to cargo bikes reduces vehicle kilometers 

travelled by 20-30% in dense areas (de Bok et al., 2021). Dalla Chiara et al. (2023) notes 

that 46 fastest growing cities in the U.S. have identified cargo bikes as a tool for zero-

emission city logistics; however, only 6 of the cities have established concrete actions 

and policies to adopt them. Adoption of cargo bikes might be hindered due to limited 

range (typically 50-100 km per charge) and capacity (up to 250 kg), constraining their 

use to low-volume and short-distance deliveries (Lee et al., 2019; Dalla Chiara et al., 

2023). Furthermore, the challenge of organizing seamless van-to-bicycle transition im-

poses a challenge and possible delivery delays (McLeod et al., 2020). 

Similarly, light rail freight transportation has shown 30-50% reductions in external costs 

compared to road transportation in Poland (Pietrzak et al., 2021) and demonstrated 46% 

CO2 savings in UK through high-volume and low-emission transport (Palmer et al., 

2018). Challenges of using rail transport for freight include high initial costs to establish 

such vehicles in unison with passenger-carriers on the pre-existing network, as seen in 

the example of Szczecin's pilots (Pietrzak et al., 2021).  

Barykin et al. (2023) outlined various ways in which IT solutions can contribute to city 

logistics and ESG goals: increasing the level of security, optimizes efficiency of monoto-

nous tasks, improves effective use of vehicles and space, benefits management of de-

liveries. On the other side, technological solutions might create new responsibilities and 

need for either training of existing staff or recruitment of new specialists to have skills to 

use new technologies (Barykin et al., 2023).  

All things considered, technological solutions are the backbone of transition to zero-

emission city logistics; however, dominant focus on technical approach has led to lack 

of research on societal issues, for instance, working conditions of freight vehicles’ drivers 

and their perspective on changes in the field (Strale, 2019).  

2.5.2. Infrastructure and operational practices 

Infrastructure-related practices have pivotal role in accompanying technological innova-

tions in city logistics by providing facilities and convenient environment for cleaner vehi-

cles to operate. Wang & Yu (2024) reviewed the current state of city logistics in China, 

recommending policymakers to focus on infrastructure development, including charging 

stations and logistics hubs to enhance green and efficient logistics. 

Freight consolidation facilitated through city hubs or UCCs is an essential part of sus-

tainable urban logistics, as bundling of goods from multiple shippers reduces number of 

vehicles on the road and kilometers driven in dense urban areas (van Heeswijk et al., 

2019; Gillström & Björklund, 2024; Gunes et al., 2023; Brettmo & Browne, 2020; Orhan 

et al., 2024; Quak et al., 2020; Quiter et al., 2024). A consistent number of scholarly 
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articles have reviewed the benefits and challenges of establishing Urban Consolidation 

Centers, enabling modal shift to cargo bicycles or electric vans and reducing CO2 emis-

sions up to 72% in simulated scenarios (van Heeswijk et al., 2019) and up to 80% when 

paired with zero-emission vehicles (Gillström & Björklund, 2024). Different by their ca-

pacity, spatial coverage, geographical location, type of goods handled, ownership, and 

management type (white-label or operated by a single company or by a cooperation of 

companies), UCCs provide different levels of benefits to the cities (De Marco et al., 

2018). For instance, in smaller cities, consolidation reduces almost 50% of kilometers 

driven, which leads to pollution reductions (Orhan et al., 2024) and reduced congestion 

(De Marco et al., 2018). In industrial areas, efficient consolidation of goods leverages the 

use of existing vehicles, increasing units of goods per vehicle and preventing additional 

trips (Quiter et al., 2024; Quak et al., 2020). A simulation project of UCCs in Copenhagen 

have estimated 10-20% decrease in vehicle kilometers travelled (van Heeswijk et al., 

2019) and similarly, 30-50% decreases in distances traveled in Bergen (Orhan et al., 

2024). When complemented by ZEVs, consolidation results in 50% cost savings (Gill-

ström & Björklund, 2024) and enhanced air quality in the cities (Orhan et al., 2024; Quiter 

et al., 2024). Trivially, consolidation of goods is done on shippers' and operators’ level; 

however, Brettmo & Browne (2020) presented receiver-led consolidation in Business Im-

provement Districts (BIDs). They present collective procurement as another effective in-

itiative for zero-emission city logistics, which results in 76% of CO2 reductions, 94% 

fewer vehicles and 50% less deliveries in waste management (Brettmo & Browne, 2020). 

However, the challenges include high upfront costs, hardships with finding tenants for 

UCCs, and maintaining high level of stakeholder participation (De Marco et al., 2018; 

van Heeswijk et al., 2019). Systematic reviews of UCC projects have found that only 

13% of them reach financial self-sufficiency as a consequence of high operational costs 

(Gillström & Björklund, 2024). Xiao et al. (2021) have found that local authorities do not 

favour the construction of UCCs in central urban areas due to low tax contributions. In 

contrast, Buldeo Rai et al. (2022) have identified the recent tendency for logistics facilities 

in five case study cities to be primarily developed in central urban areas, connecting them 

with regional facilities. Those logistics facilities were mainly developed on unused fields 

or on refurbished buildings (Buldeo Rai et al., 2022). 

One of the examples of UCC project that was successful in self-sufficiency of operational 

model was presented by Brettmo & Browne (2024). In Stockholm, the project of Älskade 

stad (“Beloved City”) is determined to reduce empty running of the vehicles. Initiated by 

Stockholm City Council for Traffic, the concept is based on consolidation of goods in the 

city, delivering them by electric vehicles to recipients, and collecting recyclable waste 

(cardboard, paper, wood) on their way back (Älskade stad, 2021). Afterwards, the dry 

waste is collected in consolidation centers in larger containers, compressed, and later 

taken out for transportation out of the city once they get full by biogas HGVs to waste 

management terminals. This reduces empty running of electric vehicles in the city, opti-

mizing the routes, reducing vehicles on the road and vehicle kilometers driven. Handling 

between 500 and 600 parcels per day, this project reduced carbon dioxide emissions by 

3.7 times per kilogram of recyclable waste (Brettmo & Browne, 2024). First introduced in 

Stockholm, the concept was also replicated in Malmö and Norway (Älskade stad, 2021). 

This scheme contributes to 2.8 times more recycling per unit of energy, which led to less 

freight fleet on the road, lower noise levels, and more livable city (Elander et al., 2017).   
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According to International Transport Forum’s (ITF) report (2024) on urban logistics, the 

most effective approach for last-mile delivery is to rely on the recipient, for instance, 

through pick-up and drop-off points. Even though automated delivery modes are becom-

ing more popular to be considered for their reduction of energy consumption and CO2 

emission (Figliozzi and Jennings, 2020), ITF suggests that automated robots and drones 

are currently not effective for last-mile deliveries as there are multiple operational chal-

lenges. For example, challenges include limited capacities, limited access to urban en-

vironment, safety concerns, lack of public acceptance, and increased costs of deliveries. 

However, main concern is that automated robots replicate the routes of human door-to-

door deliveries, which are accompanied by waiting for the customer and potential unsuc-

cessful deliveries if customer is unavailable; therefore, second delivery trial to the same 

address, etc. Hence, high technology does not indicate efficiency, low-technology op-

tions, such as pick-up points work more effectively in the context of business-to-customer 

deliveries of unperishable goods (ITF, 2024). Besides that, adoption of autonomous de-

livery systems would require clear safety regulations and overcoming citizen concerns 

about privacy and trespassing (Bafouni-Kotta et al., 2023). 

2.5.3. Regulatory practices 

De Marco et al. (2018) has outlined three categories of public policies: limitations for 

certain vehicle types to conduct deliveries in city centers; putting financial disincentives, 

such as fines, road tolls, and additional taxes, for certain types of vehicles; and monetary 

incentives for using cleaner vehicles and following the regulations.  

A regulation that requires high intertwine with technology are the road tolls and conges-

tion charges during peak hours, which requires the use of ANPR cameras and algorithms 

to calculate demand-based fees. As noted by McKinnon (2006) and Quak & Van Duin 

(2010), this tool encourages more balanced use of existing infrastructure and promotes 

the transition to cleaner vehicles to reduce or avoid paying fees.  

In contrast to peak hours, off-time deliveries are a promising concept to promote sustain-

able city logistics. Benefits of off-peak-hour deliveries stem from lower congestion on 

roads, consequently less idling and pollutions released, indirectly reducing emissions 

(Holguín-Veras et al., 2014). New York City off-hour delivery project yielded in 20.9% 

annual carbon emission reductions, equal to 202.7 metric tons of CO (Holguín-Veras et 

al., 2014). Furthermore, deliveries between 19.00 and 06.00 resulted in 11.8 metric tons 

of NOx and 69.9kg of PM10 being reduced per annum (Holguín-Veras et al., 2014). An-

other project has established night-time deliveries in Stockholm in 2014 (Koutoulas et 

al., 2017). This practice was based on tight collaboration and cooperation between stake-

holders and usage of zero-emission vehicles, which unanimously declared increased 

efficiency, reduced travel time, and lower emissions as the outcomes of night deliveries. 

Life cycle costs (LCC) analysis has found that off-peak hour deliveries in Stockholm ex-

ecuted by battery-electric vehicles showed 20 times emissions reductions compared to 

using ICE vehicles through more efficient utilization of vehicles (Erum Hassan et al., 

2024). On the contrary, Savadogo & Beziat (2021) identified that CO2 reductions from 

off-peak deliveries are context-dependent, reaching 5% reductions in city centers and 

dropping to 2.6% in the suburbs. Koutoulas et al. (2017) mentioned also challenges as-

sociated with night-time deliveries, such as noise and additional costs; however, in the 

end, benefits outweighed the costs for stakeholders.  
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Ploos van Amstel et al. (2021) mentions that electrification should be combined with be-

havioral changes, for instance, training for drivers on eco-driving and for operators on 

route optimization, which can lower the total trips by around 20% by better bundling of 

goods. Similarly, training should be provided for the staff members of city hubs and driv-

ers of cargo bicycles to ensure smooth logistics operations (Gunes et al., 2023; Quiter 

et al., 2024). 

Sustainable Urban Logistics Plans (SULPs) are an instrument for developing a strategic 

policy to integrate freight transport into urban planning in a way that has positive impact 

on economy, environment, and society for the horizon of 5-10 years in the future 

(Matusiewicz, 2019b). SULPs are common in European context to identify the path for 

logistics to tackle air pollution, GHG emissions, and congestion by providing methods for 

stakeholder engagement and roadmap of implementing sustainable logistics practices 

(Matusiewicz, 2019b). Systematic approach of SULPs saves approximately 1-5 million 

euros per annum per city through optimized logistics (Matusiewicz, 2019b). Currently 

various projects, such as SULPITER, NOVELOG, and ENCLOSE have supported more 

than 20 cities in Europe to develop SULPs (SULPITER Project, 2018a, 2018b, 2019; 

Matusiewicz, 2019b).  

All the reviewed SULPs from Turku, Stuttgart, Bologna, and Budapest have conducted 

multi-stakeholder forums and various incentives for zero-emission, specifically electric 

vehicles’ integration into logistics (SULPITER Project, 2018a, 2018b, 2019; Pajumäki & 

Korpela, 2024). In the review of SULPs by Matusiewicz (2019b), all plans included co-

design measures with the stakeholders to raise their awareness of low-emission zones 

and UCCs. For instance, the survey in Budapest demonstrates 60% support for ZEVs 

after SULP integration, empowering public acceptance (SULPITER project, 2018a). In 

spite of similarities, each city’s SULP depend on the geographic context of the city, urban 

morphology, social construct, and economic activities. For instance, Turku’s plan fo-

cuses on circular economy principles and logistics from the port area (Pajumäki & Kor-

pela, 2024), while Stuttgart’s plan focuses on industrial clusters, ‘logistics sprawl’ and 

UCCs (SULPITER Project, 2019). Nevertheless, common aspects were found between 

larger cities focusing on infrastructural and collaborative practices in SULPs, while 

smaller cities concentrate on restrictive measures (Matusiewicz, 2019b).  

SULPs act as an instrument for a strategic implementation of various practices for city 

logistics. Hence, the impacts of SULP are indirect. For instance, promotion of ZEVs and 

enforcement of LEZs have resulted in 30-50% decrease in emissions (Matusiewicz, 

2019b) and 40% decrease in NOx in Bologna, as an example (SULPITER project, 

2018b). Furthermore, SULPs contribute to stakeholder interactions, fostering cost-shar-

ing operational models, which yielded in 15-20% lower operational costs for SMEs in 

Stuttgart through improved load factors (SULPITER project, 2019). In Turku, SULP opti-

mized the use of curb space, declining noise pollution by up to 30% (Pajumäki & Korpela, 

2024), which improves the quality of life in the city. While SULPs’s development present 

benefits of outlining united strategy for all stakeholders to align, there are several limita-

tions, such as fragmented governance, which delays the process of SULP’s adoption. 

For instance, in Budapest, 50% of proposed measures were declined by the local gov-

ernment (SULPITER project, 2018a). Furthermore, development of SULPs requires ex-
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tensive data on freight transport (SULPITER project, 2019) and sufficient financial re-

sources to develop the strategies, which both might be limited (Pajumäki & Korpela, 

2024).  

Several SULPs and SUMPs mention low-emission zones (LEZ), ultra-low emission 

zones (ULEZ), and zero-emission zones (ZEZ) as cornerstones in developing sustaina-

ble urban logistics. This policy regulates the access of certain types of vehicles typically 

to city centers or other highly dense urban areas in order to tackle air pollution issues 

and improve livability of the cities (Bernard et al., 2020; de Bok et al., 2021; Motlounga 

et al., 2024). As the names suggest, each environmental zone sets their own regulations. 

There are more than 250 European cities with active LEZs, but the largest one is in Tokyo 

(Kang et al., 2024). LEZ in Paris (Grande Zone à Faibles Émissions) enforces Euro-

standards for LGVs and HGVs through cameras (Bernard et al., 2020) and focuses on 

the inner-city, while 3 other environmental zones have less strict standards for vehicles. 

In London, since 2023, the whole area of Greater London is under same ULEZ, which 

also only allows low-emission vehicles to drive in the city, imposing daily fees for non-

compliant vehicles (Greater London Authority, 2024). In the Netherlands, 40 municipali-

ties have agreed to establish ZEZ under National Climate Agreement (Motlounga et al., 

2024). For example, in Rotterdam’s inner city, driving is allowed for zero-emission freight 

vehicles, incentivizing consolidation hubs and modal shift (de Bok et al., 2021). The ben-

efits of introducing environmental zones heavily depends on the restriction levels and 

scale of affected area. For example, in Paris LEZ was projected to reduce around quarter 

of NOx and up to fifth part of PM2.5 as a consequence of diesel restrictions (Bernard et 

al., 2020). Similar results were achieved in London in 2024, where NOx and PM2.5 re-

duced by 13% and 20% respectively (Greater London Authority, 2024). Indirect ad-

vantages of LEZ showed improvements in infants’ health (Kang et al., 2024) and reduced 

incidents of under-weight newborns (Nishitateno & Burke, 2024). However, the correla-

tion does not imply causality, thus, the result should be taken critically into account. 

Despite the advantages, environmental zones require large investments, political deci-

sions to enforce these areas, as well as market’s readiness to change. For instance, 

implementation of LEZ in the Netherlands costed 225,000 euros in 2008, which could be 

used more efficiently to subsidize UCCs for a several years (van Rooijen & Quak, 2010). 

The air quality improvements were slightly better with LEZ (van Rooijen & Quak, 2010); 

however, the effect drops significantly when the number of compliant vehicles increases, 

reaching the ceiling. On the other side, UCCs also improve traffic safety and reduce 

vehicle kilometers travelled, which remain unchanged with LEZ (van Rooijen & Quak, 

2010). On the other hand, Kang et al. (2024) mention that LEZ in Tokyo established in 

early 2000s has saved 7.72 trillion yen of operational and social costs, which is 14 times 

the price of LEZ’s establishment. Nevertheless, it is important to understand that cost 

savings and emission cuts are directly dependent on the pre-LEZ situation and share of 

polluting vehicles – higher traffic volume of diesel vehicles pre-LEZ, higher improvement 

of air quality (Kang et al., 2024). Hence, sole promotion of zero-emission vehicles without 

environmental zones can yield in the same air quality improvements (Kang et al., 2024). 

Some of the negative impacts of LEZ were presented by Bernard et al (2020): environ-

mental zones intensify socioeconomic differences and displace emissions to sub-urban 

areas, which are not under environmental zones. Furthermore, the peripheral areas 

might face increased congestion due to goods being reloaded from ICE to zero-emission 
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vehicles (Bernard et al., 2020; de Bok et al., 2021). Hence, longitudinal studies are re-

quired to evaluate the general impact of environmental zones to avoid causal impacts 

(Bernard et al., 2020; Greater London Authority, 2024). 

Measurement of city logistics initiatives might appear as a complex issue. Bandeira et 

al. (2018) presents a fuzzy multi-criteria model to assess sustainability of urban freight 

transport with 10 indicators related to triple bottom line of sustainability: environmental, 

economic, and social aspects, presented in the Table 1. Their model proposes weighted 

evaluation of indicators, handling uncertainties and context-specific analysis. This frame-

work is advantageous for holistic comparison of various initiatives, aligning environmen-

tal benefits with economic feasibility and social performance. Presented aggregation of 

indicators into single framework can create the first step towards industry standards for 

evaluating city logistics initiatives, streamlining decision-making and policy planning. 

Table 1. Urban Freight Transport sustainability indicators. Reprinted from 

Bandeira et al. (2018). 

Categories Indicators Units 

Environment Emission intensity of air pollu-
tants (CO, NOx, PM10)/km 

g/t.km 

Noise emission dBA 

Fossil Energy Consumption TEP/t.1000km 

Volume transported per m^2 m^3/m^2 

Economic Load factor % 

Total transportation cost per 
t.km 

USD/t.km 

Average operational speed km/h 

Social Fatality and injured of traffic 
accidents 

Person injured/vehicle 

Total income per km USD/t.km 

Taxes per km USD/t.km 

Besides quantitative measurements of outcomes, Nathanail et al. (2021) observed from 

interviews with stakeholders of 12 European cities that interview participants prefer qual-

itative sustainability indicators to evaluate effectiveness of initiatives. The most selected 

indicators were end-user acceptance, quality of life in the city, stakeholder acceptance, 

and traffic congestion levels (Nathanail et al., 2021). This shows that qualitative metrics 

provide better outlook on the city logistics’ impact on city life instead of focusing on quan-

titative metrics since numbers without context might be interpreted in various ways. 
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3. RESEARCH METHODOLOGY 

This chapter delves into methodological framework used in this research work. The ob-

jectives of the thesis will be achieved by following the research ‘onion’ model proposed 

by Saunders et al. (2019), which constitutes a layered approach to research design – 

starting with philosophical background layer and finishing with specific techniques for 

data collection and analysis. This approach ensures a systematic methodology, aligned 

with the research goals, to synthesize literature, review case studies, and conduct inter-

views. Mixed-approach methodology combines qualitative and quantitative data analy-

sis, utilizing secondary data from the literature review with focus on examples of Euro-

pean cities, as well as primary data from semi-structured interviews. This ensures the 

validity of the results and a holistic approach to understanding development of zero-

emission city logistics.  

3.1 Research design 

The research ‘onion’ (Saunders et al., 2019) serves as the foundation for research design 

of this work. It was selected for framework’s flexibility in combining social aspects to 

technical studies, particularly in sustainability and urban logistics, where context and so-

cial pillar are pivotal. This research work adopts a pragmatic philosophy, as developed 

by Morgan (2014), prioritizes practical techniques applying research contexts to real-

world situations. Additionally, interpretivist elements are used to recognize the involve-

ment of various stakeholders and social aspects in the development of zero-emission 

city logistics.  

This thesis work will adopt inductive theory development based on the literature review 

to be conducted as a theoretical foundation to establish best practices for zero emission 

city logistics. Then, findings from literature review will be explored inductively through 

interviewees’ responses. This approach fosters originality of the research, where inter-

viewees’ experiences complement the pre-existing knowledge, adding depth to chal-

lenges and drivers behind decision-making processes of developing zero-emission city 

logistics.   

As mentioned, the research design integrates three elements: (1) comprehensive litera-

ture review to cover all 4 research questions; (2) review of papers focused on zero-emis-

sion logistics in European cities for comparative analysis; (3) semi-structured interviews 

for primary data collection. Multi-method approach enables a comprehensive analysis 

(Saunders et al., 2019), involving predominantly qualitative data based on stakeholder 

views, while also involving quantitative data, such as emissions metrics from research 

articles, based on the secondary data.  

Semi-structured interviews are the form of interviews, where questions are not strictly 

limited to a certain number or order, but rather are flexible and organized around the 

interviewee’s experiences and fields of particular interest (Lewis-Beck et al., 2004). The 

form of semi-structured interviews was organized around the interview guide (Appendix 
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A). Lewis-Beck et al. (2004) associate this method with interpretivist philosophy, sug-

gesting that knowledge is situated and contextual. This is highly relevant in the context 

of urban logistics, where practices, drivers, and challenges are highly dependent on the 

geographic, cultural, and political contexts of the city. As Brinkmann and Kvale (2018) 

state, semi-structured interviews are “a construction site for knowledge”. Hence, semi-

structured interviews generate more reflexive and narrative knowledge, where an inter-

viewer is also playing an active role in facilitating and directing the interview. 

3.2 Data collection methods 

Data was collected through secondary and primary sources, ensuring reliability and rep-

licability of the results. The literature review synthesized extensive number of sources, 

including peer-reviewed articles, city reports, EU policy documents, EU-funded projects’ 

reports, using thematic searches in the following databases: Scopus, Andor, Google 

Scholar, SAGE journal (for methodology), as well as cities’ official websites for their lo-

gistics reports. Keywords of search included different variations of “zero-emission city 

logistics”, “sustainable urban logistics”, “green urban freight”. The aim of the literature 

study was to (1) identify the best practices for zero emission city logistics and their effec-

tiveness, (2) assess current policy recommendations and reports to identify stakeholder 

roles in this process, (3) review documentation of zero emission city logistics projects 

and case studies to evaluate the effectiveness of implemented practices. The literature 

review will investigate the most recent and relevant scientific articles, industry reports, 

and policy papers published in/after 2020, extending the publishing date if the articles 

are of relevance. 

Case studies and examples based on cities were based on various reports searched 

through: “Sustainable Urban Mobility Plan”, “Sustainable Urban Logistics Plan”, “Urban 

Freight Strategy”, “Climate Plan”, as well as project documentation. Case study data was 

collected systematically: (1) identifying key initiatives, (2) identifying measured outcomes 

or planned actions for evaluation of outcomes of practices, and (3) organizing data into 

comparative table. This provides contextual information for the interview guide and inter-

view facilitation. 

For semi-structured interviews (Lewis-Beck et al., 2004), a purposive sampling technique 

was used to find and select interviewees based on their expertise in logistics, city plan-

ning, and sustainability. Purposive sampling is a form of non-probability sampling, where 

the decision of choosing interview participants is done by the researcher based on the 

list of criteria (Oliver, 2006), such as expertise, qualifications, geographical context, in 

this work. The interviewees were found based on their role as stakeholders in the pro-

cess of adopting zero emission city logistics, including but not limited to, municipality 

representatives from transport, logistics, and climate departments, as well as independ-

ent consultants with previous experience of working for municipality. Besides that, snow-

balling method was used by asking sampled interview participants to identify other ex-

perts who might be suitable for participating in the research (Parker et al., 2019). Snow-

ball sampling was useful to access foreign experts and ensure higher response rates.    

As a result of identifying interviewees, 12 semi-structured interviews were conducted in 

the span of 3 months – between June and August 2025. All interviews were conducted 
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online through video calls on Microsoft Teams in English language with an average du-

ration of 60 minutes. At least 3 days prior to interviews, all interviewees received privacy 

notice file (Appendix B). Interviews were recorded for further analysis purposes with the 

consent of interview participants. The interview participants’ selection process focused 

on the specialists working for municipalities across Europe that have been actively en-

gaged in the development of zero-emission city logistics. The aim of the interviews was 

to collect data on the best practices for zero-emission city logistics and their outcomes, 

stakeholders involved and their roles, drivers of change and potential obstacles, as well 

as ways of measuring the impact of practices.  

Table 2. Overview of the interview participants. 

Interviewee code City, country Organization Job title 

Interviewee 1 Trondheim, Norway Trøndelag County Mu-
nicipality, Norwegian Uni-
versity of Science and 
Technology 

Project Manager, 
Researcher 

Interviewee 2 Copenhagen, Den-
mark 

Department of Strategic 
Mobility, Heavy Traffic and 
Logistics of the City of Co-
penhagen 

Project Manager 

Interviewee 3 Oslo, Norway Urban Mobility Depart-
ment 

Mobility Advisor – 
Urban Logistics 

Interviewee 4 Ghent, Belgium Climate and Environ-
mental Department of the 
city of Ghent 

Policy Advisor for 
Low Emission Zone 
and Emission-Free 
Urban Logistics 

Interviewee 5  Oslo, Norway Climate Agency of the 
City of Oslo 

Climate Advisor 

Interviewee 6  Stockholm, Sweden Traffic Office of the City 
of Stockholm 

Climate and Envi-
ronment Coordina-
tor 

Interviewee 7 Rotterdam, Nether-
lands 

Urban Development 
Rotterdam 

Freight Policy Advi-
sor 

Interviewee 8 Eindhoven, Nether-
lands 

Municipality of Eindho-
ven 

Sustainable Mobil-
ity Advisor 

Interviewee 9 Amsterdam, Nether-
lands 

Centre of Expertise City 
Net Zero, Amsterdam UAS 

Scientific Director, 
Professor of City 
Logistics 

Interviewee 10  London, UK Future City Logistics 
company, ex-Transport for 
London 

Independent Con-
sultant 

Interviewee 11 Munich, Germany Department of Mobility 
of the city of Munich 

Urban Logistics 
Project Manager 

Interviewee 12 London, UK Transport for London Senior Strategy and 
Policy Manager 

To provide the context for data collected from the interviews, Table 2. summarizes the 

geographic and professional backgrounds of the interview participants. The table in-

cludes interviewee codes (e.g. Interviewee 1, Interviewee 2), which are later used in the 

comparative analysis of the interviews and discussion section to ensure anonymity of 

participants. Besides that, the table includes city of operation, organization represented 

and job title of the interview participants. The overview highlights the focus on European 

cities, including emphasis on Nordic countries, as well as the focus on municipal govern-

ments, while also including independent specialists and representatives of academia. As 
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the topic of this thesis focuses on both ‘zero-emission’ and ‘city logistics’, interviews were 

conducted with specialists of Transport and Mobility Departments, as well as Climate 

and Environment Departments of various cities.  

3.3 Data analysis techniques 

The data collected through interviews was analyzed using a thematic coding framework 

with both deductive and inductive coding, streamlining the process to (1) familiarizing 

with the data, (2) coding, and (3) theme generation (Saunders et al., 2019). Deductive 

codes were formed from the interview questions and existing literature, such as “stake-

holder roles and collaboration opportunities”, “enablers and drivers of zero-emission city 

logistics”, “challenges and obstacles to zero-emission city logistics”, “best practices im-

plemented in focus cities”, “evaluation and measurement of outcomes”. Inductive codes 

resulted from the recurring themes mentioned by the interview participants. In the case 

of these 12 interviews, one of the core themes was “future of logistics and behavioral 

changes”. The results of the interview are organized into themes, categorized according 

to the main research questions defined earlier. Key themes reflect recurring patterns, 

deviations from the patterns, and unexpected insights from the interviews, supported by 

anonymized quotes. 

Ethically, the study was aligned with the Tampere University guidelines: informed con-

sent was obtained through privacy notice shared with interview participants, anonymity 

was preserved through the coding (e.g. Interviewee 1, Interviewee 2) shown in Table 2, 

and the data was stored on encrypted files and drive, being removed after the end of the 

research project. Participation in the interviews was voluntary, without any incentives. 

Potential limitations (e.g. mostly municipal representatives or European focus) are 

acknowledged in Chapter 6. 
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4. RESULTS 

4.1 Interviewed cities’ context 

In the scope of 12 interviews, there were 10 different cities, presented in Tables 2 and 3. 

Two cities were represented twice in the interviews – Oslo and London – providing per-

spectives of climate (Interviewee 5) and transport (Interviewee 3) departments’ perspec-

tives in Oslo; private (Interviewee 10) and public organizations’ (Interviewee 12) perspec-

tives in London. For the context of the cities involved, the following Table 3 will include 

basic demographic and urban characteristics of the cities, as well as each city’s logistics 

context. These factors are essential for further analysis of transferability and applicability 

of practices to other cities.  

Table 3. Overview of the cities involved in the interviews. 

City Size, km^2 Population Urban logistics context 

Trondheim, 
Norway 

528 [97] 215,121 (2024) [97] “Technological capital of Norway”; re-
gional center of mid-Norway, harbor area; 
integration of research projects for emis-
sion reductions. 

Copenha-
gen, Denmark 

179 [103] 1,400,740 (2025) 
[103] 

Capital city; multimodal infrastructure 
including road, rail, sea, and air freight; re-
ceived legislation to set up Zero Emission 
Zone. 

Oslo, Nor-
way 

426 [25] 699,827 (2023) [39] Capital city; seaport access; well-devel-
oped infrastructure with high electrification; 
toll system. 

Ghent, Bel-
gium 

158 [85] 268,335 (2023) [39] Multimodal hub with road, rail, and ca-
nal access; Low Emission Zone. 

Stockholm, 
Sweden 

187 [27] 995,574 (2024) [27] Capital city, implementation of Low 
Emission Zone on pause, development of 
consolidation centers, leveraging water-
ways. 

Rotterdam, 
Netherlands 

218 [26] 1,264,220 (2023) 
[39] 

Major port city in Europe, multimodal in-
frastructure including port, road, rail logis-
tics; Zero Emission Zone. 

Eindhoven, 
Netherlands 

88 [22] 290,147 (2023) [39] Technological and industrial center, 
ring road around the city, Zero Emission 
Zone. 

Amster-
dam, Nether-
lands 

188 [21] 1,059,596 (2023) 
[39] 

Capital city, advanced multimodal net-
works including road, rail, airport, ports and 
canals; Zero Emission Zone. 

London, UK 1,172 [23] 8,866,541 (2018) 
[39] 

Capital city with dense urban infrastruc-
ture; city-wide Ultra Low Emission Zone, 
Congestion tolls, high e-commerce de-
mand. 

Munich, 
Germany 

311 [24] 1,512,491 (2023) 
[39] 

Economic hub with strong air and rail 
connections; implementing Low Emission 
Zone; focused on cargo bike logistics 
hubs. 

Based on the Table 3, it is evident that cities discussed in the interviews are various in 

their size and population: smallest in area size is Eindhoven, smallest in population size 
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is Trondheim, while London (Greater London) is the largest both in population and area 

size.  A common factor between these focus cities is their climate proactiveness – cities 

have their own climate goals and emission reduction targets, as shown in the Table 4.  

Table 4. Climate goals and emission reduction targets of focus cities. 

City Climate goals Emission reduction targets Retrieved from 

Trondheim, Nor-
way 

Climate neutral 
by 2030 

Reduce 80% of direct GHG 
by 2030 

2030 Climate Neu-
trality Action Plan 

Copenhagen, 
Denmark 

Climate Positiv-
ity by 2035 

Reduce 50% of city’s pro-
curement’s carbon emissions 
by 2035 

Climate Plan and Mo-
bility Strategy for 2035 

Oslo, Norway Zero-emission 
city by 2030 

Reduce emissions by 95% 
by 2030 compared to 2009 

Climate Strategy for 
Oslo towards 2030 

Ghent, Belgium Climate neutral 
by 2050 

Reduce emissions by 40% 
by 2030 compared to 2007 
level 

2020-2025 Climate 
Plan 

Stockholm, Swe-
den 

Climate-positive 
by 2030 and 

fossil-free by 
2040 

Reduce transport emis-
sions by 80% by 2030 com-
pared to 2010 level 

Climate Action Plan 
2030 

Rotterdam, Neth-
erlands 

Carbon Neutral 
City by 2050 

Reduce CO2 emissions by 
49% by 2030 

Rotterdam Climate 
Agreement 

Eindhoven, Neth-
erlands 

Climate Neutral 
by 2030 

Reduce CO2 emissions by 
80% by 2035 

2030 Climate Neu-
trality Action Plan  

Amsterdam, 
Netherlands 

Climate neutral 
by 2050 

Reduce city’s emissions by 
100% by 2050 compared to 
1990 

Amsterdam Climate 
Neutral Roadmap 2050 

London, UK Net zero carbon 
by 2030 

Net zero GHG emis-
sions across the value chain 
by 2040 

London Net Zero 
2030: An Updated Path-
way 

Munich, Ger-
many 

Climate neutral 
by 2035 

Net zero emissions by 2035 Action Plan for Cli-
mate Neutral Munich 

Resulting from Table 4, it is apparent that mitigation of climate change plays a central 

role in driving reduction of city logistics emissions. Other factors influencing the develop-

ment of zero-emission city logistics will be covered in the “enablers and drivers of zero-

emission city logistics” theme of this section. 

4.2 Enablers and Drivers of Zero-Emission City Logistics 

This sub-section explores drivers and enablers of change in the city logistics sector, 

leading the transition to zero-emission solutions. As the 12 in-depth interviews were 

mainly focused on representatives of municipalities, motivation behind zero-emission city 

logistics was described from the needs and obligations of public sector. Hence, enablers 

are defined as internal and external drivers of decision making and execution of practices 

to develop zero-emission city logistics. Identifying these drivers is crucial to accelerating 

and successfully achieving faster adoption of zero-emission city logistics practices. 

As the name implies, the goal of reducing GHG emissions is one of the primary factors 

influencing the development of zero-emission city logistics, mentioned by 9 out of 12 

interviewees, as seen on Figure 1. Emission-reduction goals are directly related to the 

next driver mentioned by 7 interviewees – reduction of air pollution. Several of the inter-

viewees mentioned World Health Organization’s (WHO) air quality targets as the “city’s 
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main motivation for zero-emission city logistics” - Interviewee #12. Combined with EU 

targets for air quality, municipalities are interested in following the regulations to avoid 

financial penalties for not meeting the targets.  

 

Figure 3. Frequency of motivation factors mentioned enabling zero-emission 

city logistics development. 

It is important to note that interviewees linked ambitions to reduce air pollution mostly 

with nitrogen oxides (NOx) and particulate matter (PM10). Interviewee #12 specifies that 

“carbon emissions reduction was not a target in zero-emission city logistics of London”. 

However, in other cities, zero-emission goals, as shown in Tables 4 and 5, were also the 

driving factors, including carbon emissions. 

5 out of 12 interviewees mentioned that having SUMP or SULP or their alternative, such 

as Freight Strategy Plan, were a motivational factor for the implementation of practices 

to develop zero-emission city logistics. For instance, Interviewee #4 highlighted the im-

portance of SULP in Ghent’s progress towards emission-free deliveries. Furthermore, 

Interviewee #3 mentioned the importance of developing SULP to define one vision for 

the city logistics’ development, which is aligned with other mobility strategies and urban 

planning. However, several interviewees noted that development of SUMP and SULP is 

a political decision, which might hinder progress. Besides that, Interviewee #8 mentioned 

that development of SULP requires extensive data collection on, for example, use of 

loading zones, which is currently lacking.  

An interesting point was raised by Interviewee #9 that narrative of air quality improve-

ment is currently outdated, as many cities have reached and exceeded the EU target 

levels. Hence, a new driver of development is reaching climate goals set at the UN Cli-

mate Change Conference (COP21) in Paris. To add, reducing congestion and kilometers 

driven by freight vehicles were mentioned by 5 interviewees as their focus area. For 

instance, Interviewee #3 noted that 

“transition from fossil fuel to electric cars is one thing and the second one is to reduce 

the traffic and create much more livable space for our citizens and businesses”. 

This refers to shifting the focus from electrification to traffic reduction in Oslo, as the 

electrification levels are generally high in the city. According to Interviewee #3 with the 
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reference to Norwegian Public Roads Administration (NPRA), 50.4% of heavy vans, 

26.7% of light vans, and 13.4% of lorries first-time registered in 2025 in Norway are zero-

emission. Hence, the current aim in Oslo, as mentioned by Interviewee #3 is to reduce 

traffic by 33% by 2030.  

However, there is a contradictory view to congestion being a motivation for changes in 

logistics. Interviewee #9 indicated that congestion does not occur due to freight traffic, 

but rather due to private vehicles, for instance, daily freight traffic in Amsterdam is 4,000 

vehicles, while private vehicles produce 600,000 trips a day. Hence, interviewee #9 

points out that congestion caused by freight traffic is a perception due to large volume of 

vehicles and time spent on loading bays, which contributes to 0.5% of all vehicles on 

road. Besides that, interviewees #9 and #10 argue that congestion does not occur in all 

areas of the city, but rather in certain streets or neighborhoods, which implies that only 

those areas should be taken into consideration when solving the congestion issues. In-

terviewee #10 also noted that a solution to a certain street in the city would not be appli-

cable to another street in the same city, as the land use planning, infrastructure, and 

business needs of logistics vary from one street to another. Hence, as highlighted by 

Interviewees #3 and #4, motivation to develop zero-emission city logistics comes also 

from the goal of space optimization and effective use of public spaces.  

Apart from goals and targets (Table 5) that municipalities have set for themselves, there 

are also enablers of change, presented on Table 6, which catalyze the development of 

zero-emission city logistics. The total of 21 drivers of change mentioned in the interviews 

were categorized with reference to PESTE analysis. It includes political (4), economic 

(8), social (5), technological (1), and environmental (2).    
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Table 5. PESTE categorization of drivers of ZECL development. 

  

Political drivers of change have received a total of 14 mentions in the interviews, which 

might have been affected by the professional background of interview participants, who 

were mostly representing public sector and municipal governments. One of the most 

influential factors in developing zero-emission city logistics was commitment from politi-

cal leadership, as seen in Table 5. Several of the interview participants mentioned the 

open-mindedness of the municipal government to be essential for the reduction of emis-

sions of logistics sector. Alongside the national and EU directives were placed in high 

impact enablers of change.  

Social enablers focused on collaborative approach in executing the transformation with 

a total of 11 mentions. Even though ‘collaboration and inter-actor partnerships’ enabler 

received 2 mentions, all interview participants indirectly mentioned the importance of 

communication between stakeholders as the foundation of sustainable transition in other 

parts of the interview. Understanding the context of city logistics, starting with site visits, 

dialogues with the stakeholders, workshops with those in the supply chain, and inviting 

them for brainstorming were some of the actions that enabled further change in focus 
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cities. Another enabler was to learn from the examples of other cities, both on a national 

and international level (4 mentions). 

Economic and technological enablers mentioned by the interviewees were intertwined 

with the best practices to develop zero-emission city logistics, which will be discussed in 

a separate sub-section. One interesting observation from the interviews is the enabling 

factor of anticipated urban pressures and the potential of economic disruptions. Inter-

viewees have mentioned that political decisions would be faster and more influential in 

the face of urgency, which are often linked to the general economic situation in the mu-

nicipality or the country. Otherwise, some governments do not have the legal power to 

derail the market and severely limit the operations of logistics operators.  

All things considered, the enablers of zero-emission city logistics are often linked to po-

litical climate of the municipalities: targets set by the national government or international 

bodies (EU, WHO); open-mindedness of current leadership, economic viability of solu-

tions, and the level of collaboration between actors. A combination of the enabling factors 

and strong commitment to the emission reduction goals are one of the main catalysts for 

the development of zero-emission city logistics.  

4.3 Challenges to Develop Zero-Emission City Logistics 

Building on the enablers that facilitate the transition to zero-emission city logistics, this 

sub-section shifts the focus to challenges identified by the interview participants, which 

represent barriers to emission reduction of the sector rather than bottlenecks of imple-

menting an individual practice. Challenges were identified and categorized with refer-

ence to PESTE analysis, covering political (6), economic (6), social (6), technological 

(3), and environmental (3) barriers, as presented in Table 6.  

Correlating Table 5 with the enabling factors, the category of political challenges has 

been the most mentioned (15 mentions) among the interview participants. Highest sig-

nificance on hindering the change was posed by the lack of harmonized nationwide leg-

islation. Interviewee #5 mentioned the importance of collaboration between the agencies 

in municipalities and on a national level to foster the change to sustainable urban freight 

transportation. Several of the interviewees noted that lack of national legislation is an 

obstacle for implementing environmental zones, road tolls, and additional tax changes. 

From the other perspective, Interviewees #7 and #8 refer to the national directive of set-

ting Zero Emission Zones in the Netherlands as one of the driving factors for change, as 

there was a unified transition period for logistics sector in the country, not only one city. 

Interviewee #1 pointed out that reviewing city logistics in the scope of only city bounda-

ries hinders and limits the potential impact of zero-emission practices.  

The challenge of instability in political climate and frequent changes of leadership was 

mentioned by 4 interview participants. Political will is a significant challenge in long-term 

solutions, such as environmental zoning. For instance, even though the Low Emission 

Zone was supposed to start its operation in January 2025 in Stockholm, due to legal 

changes, it is still on pause, regardless of the preparatory work done for its settlement, 

as presented by Interviewee #6. Another vivid example was presented by Interviewee 

#9 in the case of Zero Emission Zones in Amsterdam. Despite the initial plan and dia-

logue with stakeholders that started 10 years prior to the implementation of ZEZ, half a 
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year before its launch date, the national government has diminished the area of ZEZ by 

80% and discussed cancellation of the zone 4 weeks prior to launch. These examples 

demonstrate the power of political change’s impact on the development of the city logis-

tics sector. 

Table 6. PESTE categorization of challenges to develop ZECL. 

  

Another challenge is the limited authority of municipalities over logistics operators. As 

Interviewee #6 noted, municipality can recommend changes, but companies decide their 

course of action. For instance, despite the fines for driving in the environmental zones, 

companies might decide to refuse changing the vehicle to zero-emission one, choosing 

to pay the daily charges. Additionally, the historical focus of the municipalities on private 

vehicles – creating infrastructure for their electrification and reduction of emissions – has 

hindered the development of emission-free logistics. Interviewee #3 noted that focus on 

urban logistics emerged in municipal discussions only in recent years.  

In relation to SUMP/SULP and Freight Strategy Plan being enablers of change, Inter-

viewee #10 points out that lack of concrete actions in those plans, e.g., London’s Mayors 

Freight Plan, act as a challenge of moving forward. Instead, “it is more of a wish-list” — 

Interviewee #10 highlights, lacking specification on timeline, measurements of results, 

and distribution of responsibilities between departments.  

Infrastructure challenges include the lack of charging infrastructure for electric freight 

vehicles, which was raised by 4 interviewees. However, other interviewees mentioned 
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that most of the companies charge in their dock stations, removing the urgent need for 

publicly available charging stations. Although installation of in-house charging might be 

feasible for large companies, 2 interviewees from the Netherlands highlighted the chal-

lenges of net congestion that slows down electrification process. Interviewee #9 speci-

fied on 10-year waiting list for companies to upgrade their electricity infrastructure for 

charging spots.  

Besides that, Interviewee #9 noted that electrification creates “uneven competitive field”, 

where unlike equal diesel prices for any customer, electricity costs vary based on the 

utilization rate. They continued with an example:  

“If you have a good infrastructure and a large company, you only pay 0.08 euros per 

kilowatt. Energy tax is lower when you use more energy. Smaller companies pay more; 

energy tax is 0.18 euros per kilowatt. Company with 5 trucks pays it, [company] with 

100 trucks – doesn’t.”. 

Hence, this reveals energy being a challenge for further electrification, as there is energy 

tax, upfront costs for space allocation and installation of charging stations, which leaves 

smaller companies behind the market.  

Lastly, the challenge of persuading public about the anticipated effects of developing 

zero-emission city logistics is slowing down the transition. It results from the difficulty of 

measuring methods of the impact of implemented regulations, as improvements of air 

quality are invisible to naked eye and require consistent data collection, as noted by 

Interviewee #4. However, even with transparent data analysis, the public might refuse to 

believe the information and share misleading information in social media. For instance, 

Interviewee #12 mentioned the negative impact of social media on the perception of the 

city-wide Low Emission Zone in London, which led to vandalism against municipal vans 

and destruction of plate recognition cameras around the city.  

Taking all the challenges into consideration, development of emission-free urban freight 

heavily depends on local and national legislations available in the context of a city. To 

add, infrastructure development and knowledge gaps pose challenges to the transfor-

mation of the logistics sector.  

4.4 Stakeholder Roles and Collaboration Opportunities  

Considering drivers and challenges of emission-free city logistics, it is evident that pro-

gress of the field depends on various stakeholders and their interaction. This sub-section 

will focus on the importance of stakeholder engagement and the variety of stakeholder 

groups involved in the transformation of city logistics, demonstrated by 12 interview par-

ticipants. While specific key actors varied from one focus city to another, several common 

roles and engagement methods have been identified, as presented in Table 7. 
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Table 7. Key stakeholders mentioned by interview participants. 

 

Interview participants unanimously agreed on the need for supportive municipal govern-

ment to initiate and coordinate zero-emission city logistics strategies. In most cases, mu-

nicipality acts as the initiator of pilot projects (Interviewee #1, #4) and a provider of stake-

holder interaction platform (Interviewee #6, #7, #8). For example, in Ghent, the pilot pro-

ject provided an opportunity for SMEs to test 6 various electric vehicles for a week to 

investigate if certain vehicles can cover their needs in a similar or better way than con-

ventional vehicles.  

All the interviewees have emphasized a strong need for an open-minded and proactive 

municipality that is ready to lead the change. For instance, the Mayor of London, with a 

passion for air quality improvement, utilized his unique legal power to create legislation 

for Low Emission and Ultra Low Emission zones in the Greater London area. There, it 

was possible without getting permission from the national government nor from the 33 

local authorities. The mayor’s dedication to meet air quality targets was the driving force 

for change in the mobility and logistics sector.  

Alongside municipal governments, all interview participants have agreed on logistics op-

erators as key stakeholders. However, an interesting distinction was the differentiation 

of SMEs (5 mentions) and sole traders (2 mentions) from the other logistics operators. 

Similarly, international companies (4 mentions), such as Amazon, FedEx, and DHL, were 

grouped separately, as their resources and interests may differ from national or regional 

operators. Besides shipment services, logistics operators involve construction sector’s 

contractors, waste management, and service providers (electricians, plumbers, etc.).  

Deriving from the logistics service providers, interviewees mentioned their clients as an-

other key stakeholder group. This is linked to clients’ needs and circumstances shaping 
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the demand for logistics services. An interesting addition to end-users of logistics ser-

vices was the stakeholder group of freight vehicle drivers. Interviewee #8 outlined safety 

benefits resulting from local drivers familiar with Zero Emission Zone in Eindhoven, who 

know the environment and potential obstacles, while other drivers might not be familiar 

with the city regulations and cause delays in arrivals and shipments. Furthermore, some 

interviewees mentioned positive feedback from electric truck drivers, who were feeling 

less tired after shifts due to power mode shift.  

One missing stakeholder group is the operator of the logistics hubs. For instance, in 

Munich both of the cargo bike logistics hubs are currently managed by the city as pilot 

projects. However, their plan is to delegate the operation of logistics hubs to other busi-

nesses (Interviewee #11). Interviewee #2 mentioned that managing logistics hubs is out 

of legal power of the municipality; hence, the need for hub operator is evident. 

As demonstrated by Table 8, six categories of stakeholders require collaboration on var-

ious levels. First and foremost, there should be internal collaboration within the category. 

For instance, between the departments of city administration – transport and logistics 

department with climate and environment departments. Secondly, there should be col-

laboration between the public sector and logistics operators, including clients of logistics 

operators in the discussion (Interviewees #8, #9, #10).  

Another collaboration model is possible between city administration and academia (uni-

versity staff, research groups, PhD candidates). For example, Interviewee #1 mentioned 

that 13 PhD candidates work on 13 different projects to improve mobility in Trondheim, 

focusing on three aspects: (1) behavioral change of users, (2) sustainable transport mod-

eling, and (3) digital twins and technological solutions. Hence, these projects cover the 

needs of the municipality of finding innovative solutions to make better decisions. As 

each PhD candidate has a mentor from designated municipality departments, their solu-

tions are feasible and realistic with municipality’s resources. To encourage municipality-

university collaboration, it is possible to publish a current problem or challenge to munic-

ipality’s website for it to be taken as a thesis work by students, who are eager to work 

with real-life projects. This way of gathering data might be more effective, providing 

grounds for discussion and choice of best solutions that are proven to work to develop 

zero-emission city logistics. It is possible due to universities having more tools and re-

sources compared to municipalities.  

Identifying stakeholders and defining their roles is the first part of the solution, the next 

one – engaging and communicating with all stakeholder groups, ensuring a similar level 

of understanding of the upcoming changes in urban freight transport. In order to plan a 

course of actions for zero-emission city logistics, all the interviewees indicated a need 

for stakeholder involvement from the beginning of the project, presented in Table 8.  
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Table 8. Methods of engaging and communicating with stakeholders. 

 

Most of the interviewees highlighted the importance of monitoring the situation with lo-

gistics in the city, identifying operators’ needs, challenges, and opportunities (9 men-

tions). Interviewees #1 and #10 have pointed out the benefits of site visits to observe the 

current state of logistics. Interviewee #1 suggests that engaging into conversations with 

people residing, working, or owning businesses in the areas of city’s interest will bridge 

the gap between city planners’ and citizens’ views, helping to improve the area for the 

benefit of all parties. Besides that, assessing stakeholder and end-user needs (9 men-

tions) will happen at workshops, conferences, regular meetings through dialogue and 

open discussion.  

Moreover, dialogue should extend to outside of physical meetings, by providing an op-

portunity to give digital feedback (5 mentions) and be updated on current project stages 

through online platforms. A vivid example of feedback loop was presented by Interviewee 

#8 from Eindhoven. Presentation and open forum about Zero Emission Zone involved 

in-person feedback, followed by digital feedback through email. The municipality was 

obligated to provide a reply to each feedback message with argumentation if the feed-

back was constructive and taken into consideration or if it was irrelevant. 

When sufficient data on stakeholder needs is collected, it is advisable to benchmark the 

examples of other cities with similar challenges or city logistics contexts (4 mentions). 

Then, deciding on potential policies or regulations to be imposed to city logistics, it was 

advised by interview participants to organize open forums to collect stakeholders’ feed-

back (9 mentions). Inviting small businesses to open forums can pose a challenge; how-

ever, reaching out to them through multiple channels – radio, social media, newsletters, 

– is a solution proposed by Interviewees #5 and #6.  

One of the most crucial aspects of communication, according to 8 interview participants, 

is informing the industry and other stakeholders about the upcoming challenges ahead 

of time. This way, logistics operators have time to schedule and plan their investments 



 

34 

 

into vehicle upgrades. Furthermore, predictability improves the feeling of trust built be-

tween the stakeholders and the municipality. In several cases, where regulations were 

announced within a year of being implemented, the municipality received a backlash 

from the logistics operators (Interviewee #9) and citizens (Interviewee #12). 

Later, when the policies and regulations are in action, 6 interview participants mentioned 

an essential need for accessible guidance on the rules they need to follow, exemptions 

or subsidies that might be applicable to their company, or educate on new road signs to 

prevent misuse of space (for example, with the unloading zones reserved for electric 

vehicles).  

Most interviewees have indicated the importance of communication of the project plans 

and reports both with the companies and citizens. It can be achieved through updates of 

municipal websites to share findings and outcomes of the project (Interviewee #1). It is 

essential to inform not only citizens, but also companies and organizations about the 

project. For instance, in Trondheim, there was a festival in 2022, where urban mobility 

projects were presented to citizens, involving their feedback. This was done for PhD 

candidates to get familiar with the target audience of their projects and build trust be-

tween these two parties. Later, in 2023 a same festival was organized to showcase the 

results of the projects and how citizens shaped the outcomes. This approach can be 

replicated in other cities to encourage citizens to participate in the planning process and 

shape their cities. Additionally, the festival was raising awareness of citizens about dif-

ferent mobility options, such as rental of cargo bikes, and attracted them to the area by 

providing free bicycle repair services. 

All things considered, stakeholders are the key element of change in city logistics. Timely 

and efficient engagement of stakeholders, considering their needs and tackling their cur-

rent challenges, will result in a sustainable transformation of urban freight transport.  

4.5 Best Practices Implemented in Focus Cities 

Each of the 12 interview participants shed light on the best practices to develop zero-

emission city logistics in their cities, varying from efficiency optimization to electrification 

and electric roads. The most mentioned practices will be covered in this sub-section to 

explore the justification behind choosing those practices and what kind of outcomes the 

cities receive. Following the framework used in the literature review, practices were cat-

egorized into 3 groups: technological; infrastructural and operational; and regulatory. The 

overview of the most effective practices mentioned in the interviews is consolidated in 

Table 9.  
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Table 9. Best practices to develop zero-emission city logistics. 

 

All interviewees agreed that electrification is one of the first steps to zero-emission city 

logistics. To ease the transition to electric vehicles for logistics operators and especially 

SMEs, different national governments provide financial incentives or subsidies. In the 

UK, according to Interviewee #12, the government provides plug-in grants, which vary 

from year-to-year in the types of vehicles that they support. For example, currently in 

2025 the grant of 7,000 pounds is provided for switching to electric vans and electric 

taxis. Interviewee #2 noted that Denmark provides 40 million euros as a subsidy for lo-

gistics operators to purchase electric vehicles. Similarly, Interviewees #1, #3, and #5 

mentioned that in Norway electrification is promoted through financial incentives. How-

ever, in Norway, monetary support for EV transition has stopped this year due to achiev-

ing high share of EVs in the country.  

Besides that, there was a total fund of 210 million pounds from the Mayor of London for 

the scrappage scheme. Interviewee #12 pointed out that a financial grant was provided 

for scrapping non-compliant vehicles of the company. It started with sole traders and 

SMEs with under 10 employees, going to SMEs with under 50 employees. They could 

receive 7,500 pounds to scrap their vans, or 9,500 pounds to scrap minibuses. The op-

tions were either to retrofit the vehicle with emissions equipment or donate the vehicle to 

Ukraine for humanitarian purposes. 54,000 vehicles were scrapped under this scheme; 

however, only 3% of them chose to purchase electric vehicle alternatives. Interviewee 
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#12 hypothesizes that reasons might include not being ready to change habits or una-

wareness of charging infrastructure. 

Interviewee #4 mentioned that in Ghent subsidies were provided for people to find alter-

native solutions for their logistics. For example, financial compensation was provided to 

SMEs for buying electric scooters or bicycles. Similarly, there was support for taxis to 

shift to electric vehicles. 

Another measure of accelerating transition to electric freight vehicles is road tolls. They 

might be charged for entering the city area or for driving in the city. In Norway, the electric 

vehicles have been exempted from fees until 2024, but now they pay a lower price than 

ICE vehicles (Interviewee #3). Interviewee #5 claims that toll ring in Oslo is one of the 

most efficient measures to reduce emissions and create direct financial savings. The toll 

ring has been operating for 5 years and expects an increase in fees for ICE vehicles in 

2026. Interviewee #9 noted that road tolls will be implemented in Amsterdam starting 

from 2026. It is expected that road tolls in Amsterdam will bring 300 million euros annu-

ally, which will be circulated to subsidize companies to purchase electric vehicles and 

build charging infrastructure. 

Investments in charging infrastructure are a vital part of developing ZECL. Municipal 

support to charging infrastructure varies from helping to find suitable areas for installment 

(Interviewee #12) to covering partially the costs of installment (Interviewee #3, #5) to fully 

deploying charging stations by the municipality (Interviewee #5). Interviewee #12 men-

tioned that London does not install charging points, rather it helps with finding the right 

spots for their installment and funding charging points for vans and HDVs. This roots 

from the city owning only 5% of the road, meaning that 95% of the road being out of their 

control, and their ability to install charging spots single-handedly is reduced. Interviewee 

#12 noted that Transport for London uses modeling tools to analyze and identify spots 

suitable for EV charging stations. Interviewee #8 mentions that “90% of charging hap-

pens on their own turf, while only 10% on route”, which decreases the need for publicly 

available freight charging stations around the city. For instance, Interviewees #3 and #5 

gave an example of a charging infrastructure support scheme in Oslo. As there was a 

challenge of finding space for charging stations, the city decided to support private com-

panies with space (gas stations or ports) to build publicly available charging stations for 

freight vehicles by covering up to 80% of the costs. This is possible to support with the 

Climate Fund in Oslo. Currently, the city of Oslo has supported the installment of 75 fast 

charges for heavy duty vehicles, out of which 40 are already in use. Besides that, the 

city supports up to 50% of costs for home charging of vans and heavy-duty vehicles. 

However, with the problem of net congestion raised by Interviewees #8 and #9, not all 

companies can upgrade their energy systems to provide charging stations for freight 

vehicles (as it is out of municipality’s control) and would need to charge elsewhere. An 

alternative would be to support other engine powers, such as biogas freight vehicles. 

Interviewee #5 mentioned that Oslo has built 1 biogas station on their own and financially 

supported the installation of 3 biogas stations with 2 more coming next year.  

A common message was observed throughout interviews that starting early with charg-

ing infrastructure and land use planning is important to proceed further. Oslo has spent 

3 years looking for publicly available lands suitable for charging infrastructure until they 



 

37 

 

saw an opportunity in supporting private companies to install stations on their lands (In-

terviewee #3, #5).  

Continuing with zero-emission vehicles, cities have proposed dedicated parking lots and 

unloading bays for electric vehicles. For instance, in Oslo, all city-owned parking lots are 

reserved for electric vehicles without any charges (Interviewee #5). Furthermore, 10 un-

loading bays in Oslo are also reserved for electric and biogas freight vehicles (Inter-

viewee #5). Interviewee #3 mentioned that it was done as a pilot project for over a year 

to promote the use of EVs. But these prioritized parking lots would not be needed if the 

city introduced environmental zones, where only zero-emission vehicles are allowed to 

drive. 

Low Emission Zones (LEZ) emerged as a common practice in the focus cities: some 

have already implemented them, while others are waiting for legislation to set them up. 

According to Interviewee #12, Low Emission Zones were introduced to London in Feb-

ruary of 2008 for HDVs over 12 tons, as they were the first to comply with the regulations 

without major changes. In July of that year, LEZ included vehicles with over 5 tons, such 

as minibuses, and later lighter vans. In 2018, 1% of the geographic land of Central Lon-

don was transformed to ULEZ. In 2021, the standards for LEZ were tightened, as the 

compliance level reached 97% and at the same time ULEZ area became 18 times bigger, 

covering inner London. All actions until that point have received neutral or positive feed-

back from both businesses and citizens. However, in 2023 ULEZ was introduced to city-

wide area, receiving backlash from citizens and companies, as they had less than one 

year to comply with the regulations until ULEZ was enforced. Nevertheless, after a cou-

ple of years, where ULEZ works for 364 days except Christmas Day and LEZ works 365 

days 24/7, everyone got used to ULEZ and agreed to the set terms. Now, ULEZ has the 

same area as LEZ, except for exempted areas for turnarounds around the borderlines of 

LEZ. Current standards in London include EURO 4 for petrol, EURO 6 for diesel, and 

EURO 3 for motorcycles. Similarly, in Ghent, LEZ enforces EURO 5 standards, while in 

Dutch cities the standards are phased out, starting with EURO 4 in 2025, leading to 

EURO 6 by 2029.  

Interviewee #10 argues that ULEZ limits the number of small business operators.  Daily 

charges in London for non-compliance are 12.5 pounds for personal vehicles, 100 

pounds for company vehicles, and 300 pounds for very polluting vehicles. The most con-

cerned stakeholder group were tradespeople: plumbers, electricians, gardeners, and 

other sole traders, while big logistics operators were ready to follow the standards. How-

ever, according to Interviewee #12, it is possible for tradespeople to split a 12.5 pound 

fine between their customers, so that customers cover sole traders driving inside London.   

Another challenge of LEZ is inability to maximize the efficiency of the practice from the 

beginning, as vehicles are given time to be exempted from fees. Phased introduction of 

environmental zones is believed to be the only successful way of their introduction. Cur-

rently, 15 cities in the Netherlands are going through similar phases. Providing exemp-

tions from ZEZ / LEZ / ULEZ is a common practice in all cities, where environmental 

zoning operates. It provides an opportunity for those in need who do not have enough 

resources to comply with the regulations, to continue their business operations. This 

means that ICE freight vehicles purchased prior to environmental zones’ introduction 

would be exempted from fees for a certain period of time.  
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One of other challenges faced by the cities wanting to introduce LEZ is the lack of road 

signage to indicate zone’s beginning. In London, there are signs both for ULEZ and LEZ. 

However, for instance, in Amsterdam and Ghent it appeared to be an issue as road sign-

age requires national government approval (Interviewees #4 and #9). 

In order to monitor compliance with regulations of environmental zones, ANPR cameras 

are used in London, Ghent, and other cities. In London, there are 3600 cameras across 

the city, as the charges are for driving in the zone, not for entering the zone. However, 

cases of vandalism against ANPR cameras were common in London, presenting a chal-

lenge for the efficiency of the practice. 

Interviewee #12 pointed out that ULEZ might not result in a big impact on emissions 

reduction in Western European cities, where vehicles are relatively clean already. How-

ever, in Eastern Europe or any cities where freight vehicles are heavily polluting, the 

effects of ULEZ might be stronger. Hence, there might not be a need for ULEZ in Western 

European cities, as it is an expensive measure, which requires up to hundreds of millions 

of euros and national government’s involvement in approving the zoning. 

On the other hand, procurement is one of the effective means to reduce emissions pro-

duced by logistics as it is regulated by municipalities. This allows local government to 

curate the market and set an example of emission-free deliveries. In the Greater London 

Authority family (Transport for London, Police, and Fire Brigade), if the procurement or-

der is more than 1 million pounds in value, then the contract mandates delivery by electric 

vehicles. However, in other cities like Stockholm and Copenhagen, the municipality is 

not legally allowed to affect and derail the market, which affects the procurement.  

Emission-free freight transportation is often associated with electric HDVs or LDVs. How-

ever, another option frequently mentioned by interviewees was the involvement of cargo 

bicycles. Transport for London mentions that 14% of goods in London should be deliv-

ered by cargo bikes, to which Interviewee #10 is skeptical and believes it would work 

only in theory, but not in practice. Yet, the city of London is continuing with the execution 

of the Cargo Bike Action Plan.  

Interviewee #11 provided an insight into cargo bike schemes in Munich. Some of the 

arguments for modal shift to cargo bikes include reduced time for searching for delivery 

zones and loading areas. In 2023 the city of Munich launched a pilot project with a cargo 

bike logistics hub, which proved to be efficient, financially and economically viable, and 

feasible solution. To this day, the logistics hub of 6 20-foot containers is still in use, being 

rented out to logistics companies. Initially, this idea came from the motivation to increase 

safety on the roads, reduce emissions, and use public space more efficiently, reducing 

standing time of heavy vehicles. An obstacle for companies to create such hubs and 

switch to cargo bikes for last mile deliveries was high and scarce land in city area. Cargo 

bikes hub proved to be a great solution with a potential for EU funding if organized into 

one project. Initially, the work was done by the city administration – they found open-air 

land, installed containers there, then found companies interested in renting that space. 

Quick pilot in 2023 showed the general acceptance of the hub and profitability of the 

idea. Data on pilot project was collected for 9 months, demonstrating that different com-

panies can work on the same area. However, they needed to come up with the delivery 

plan, so that companies receive their parcels in different timeframes and do not cause 

congestion in the unloading area. Even though the pilot project went well and currently 



 

39 

 

they are expanding to 2000 sqm hall, the city wants to leave the project and employ 

another company to manage cargo bike hubs, as it is a business on its own. Then, it 

would be feasible to have reception area for all deliveries and mix them based on the 

destination. New logistics hub will be launched in the end of 2025, including a bike ser-

vice area, break room for drivers, display area for manufacturers to display their cargo 

bikes, and delivery zone for the trucks, as well as storage area for the companies. The 

same company delivers the goods to the hub, stores them, and then transfers them to 

cargo bikes (meaning that the company owns cargo bikes, employes drivers, and takes 

care of their charging infrastructure).  

One of the arguments against cargo bikes mentioned by Interviewees #9 and #10 was 

the lack of safety from cargo bikes as they lack enforced laws on the roads. However, 

Interviewee #11 argues that cargo bikes have a speed limit of 25km/h, and that the city 

is developing wider lanes and fast lanes for bikes only, preventing them from crashing 

into pedestrians or heavy-duty vehicles. Another argument against cargo bikes pre-

sented by Interviewee #10 was the lack of training for cargo bike drivers, which usually 

happens with truck drivers. Besides that, Interviewee #10 mentions that no one checks 

the conditions of cargo bikes and if they are roadworthy or if drivers have any criminal 

convictions - “Safety standards are great but there’s no one to enforce it” - Interviewee 

#10. But Interviewee #11 mentioned that it is handled by the companies and it is in com-

panies’ interest to provide training for their drivers to avoid crashes and break of their 

cargo bikes. Furthermore, Interviewee #11 argues that cargo bikes are more inclusive 

and help business operations to flow smoothly, as anyone can drive them and they don’t 

need to wait for a driver with a certain driver’s license to come and deliver the goods.  

When talking about transport-on-account, cargo bike deliveries are done by Uber e-

bikes, which charge per minute in use. This might cause shift in driving behavior of peo-

ple to save money on bike rental, which is not safe for pedestrians or other drivers. Fur-

thermore, “crazy drivers” discourage neurodivergent people, those with disabilities, and 

elderly people from stepping outside and walking in the city. Besides that, Interviewee 

#10 argues against liquids deliveries by cargo bikes as it might pose safety hazards to 

other actors on the road; however, Interviewee #11 argues that all goods delivered by 

trucks can be delivered by cargo bikes. Nonetheless, another argument against cargo 

bikes mentioned by Interviewees #10 and #9 is that cargo bikes transport only around 

1% of the total cargo volume. 

The distance of cargo bike deliveries varies from the size and weight of the cargo. As 

mentioned by Interviewee #11, in Munich, there is a startup that is able to transport pal-

lets and even beds on their cargo bikes. Furthermore, they are about to test refrigerated 

cargo bikes to deliver food to businesses. This allows them to make ‘logistics as a ser-

vice’. Nevertheless, one of the persisting concerns about cargo bikes is the working con-

dition for drivers, as they might need to drive under heavy rain or snow storms without 

any shielding. However, Interviewee #11 mentioned that some cargo bikes have wind 

shields.  

When talking about cargo bike hubs, central location of the hub is one of the most im-

portant aspects. It should be conveniently located in the city center or center of some 

residential area to allow deliveries into all directions. However, it is hard to find such 

locations for an affordable price for individual companies, especially for SMEs. Hence, 

cargo bike hub is a more affordable way for companies to rent out desirable space from 
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the city. “After implementing the first hub, the companies were asking for more of new 

and larger spaces, prepares to support by renting space” tells Interviewee #11. Hence, 

they found 2000 sqm space for a new cargo bike hub in Munich, where logistics opera-

tors of all kinds – international companies, SMEs, startups – will be able to rent the space. 

International companies bring financial resources to keep up the space, and it is possible 

to support local businesses and handymen with lower prices for the rental space. Cargo 

bike hubs can be used by handymen to store their tools or spare parts, from where they 

can leave on a cargo bike to do their services, avoiding the need to search for parking 

alongside cars and taking up public space for half a day.  

However, challenges of setting a cargo bike hub, according to Interviewee #11, are find-

ing suitable location, bringing all stakeholders together to agree on a location and make 

them commit to the project (+ have the location still available for purchase or rent after 

stakeholder negotiations), then receive funding for the set up costs, manage regulatory 

issues, and hire personnel to complete the aforementioned tasks. Interviewee #10 also 

mentions the challenge of finding a location for the hub at an affordable price, mentioning 

that individually only international companies, such as DHL, FedEx, or Amazon, can rent 

those spaces. One suggestion from Interviewee #10 is to combine logistics with land use 

planning and allocate ground floor space of the building for cargo bike hub purposes. 

Another suggestion from Interviewee #10 is to seek for spaces of redevelopment of in-

dustrial areas and allocate 20% of that space for logistics purposes. In the long term, this 

would ease last mile logistics in the city. Interviewee #10 also argues that flows of goods 

should be balanced and suited to the areas individually, as all areas are different with 

different needs and contexts.  

Interviewee #10 mentioned that “there should be commercial benefit to doing stuff the 

right way”, giving an example of difference in marginal operational daily cost if one driver 

with one HDV is replaced by 50 cargo bikes and their drivers. Hence, the challenge is 

the profitability of tons of goods delivered in a short period of time. One of the suggested 

solutions is off-time delivery of goods. Interviewee #10 advocates that “deliveries should 

happen when people aren’t there”, which lowers idling time and operational costs of de-

liveries. Interviewee #6 recommended off-peak deliveries during nighttime as an effec-

tive solution to minimize vehicle kilometers driven and improve efficiency of deliveries. 

However, Interviewees #3 and #5 revealed that in Oslo night deliveries are not possible 

due to regulations of quiet hours. Similarly, Interviewee #12 mentioned the London Lorry 

Control Scheme, which indicates that vehicles over 12 tons cannot deliver at night in 

certain residential areas. This scheme increases vehicle kilometers driven and time 

taken to reach the destination. Logistics operators in London argue that as vehicles turn 

electric and quieter, this scheme should be reconsidered.   

If night delivery is not possible, there should be a way to consolidate goods and reduce 

the amount of freight vehicles on roads during the daytime. Urban Consolidation Centers 

can act as the midpoint between regional and city logistics, providing a platform for goods 

to be bundled and mix-loaded to trucks. However, the main argument against UCCs is 

the interruption of the supply chain. Besides that, arguments persist about allocation of 

profit margin between (a) the logistics companies delivering to the final destination and 

(b) them delivering until UCC and leaving last-mile logistics to another company (Inter-

viewee #10).   
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However, there are various arguments against efficiency of UCCs. Interviewee #9 be-

lieves that UCCs add extra costs, disrupting supply chain and adding one more step into 

it. Furthermore, Interviewee #3 mentions that white-labeled, neutral consolidation termi-

nals did not work in Oslo, due to lack of need and industry finding it rather disruptive. 

Interviewee #11 believes that current projects on UCCs are not self-reliant and require a 

new stakeholder group – managers of UCCs, who facilitate communication with logistics 

operators and help with bundling goods. Interviewee #9 states that  

“... everything suitable for consolidation has been consolidated; 80-90% of goods deliv-

ered to the city are bundled, but it [comprises] only 10% of all trucks. Then, there are 

many trucks with 1 shipment per day. In Amsterdam, 65% of shipments are done by 

5% of vehicles, so 95% of vehicles transport 35% of goods because of keeping in-

house logistics instead of outsourcing to logistics operators”.  

Therefore, before implementing UCCs, research should be conducted on the possibilities 

of bundling goods before entering the city. As Interviewee #9 suggested, there should 

be restrictions “to make it too expensive not to do consolidation” for companies. After-

wards, it is essential to optimize the use of city hubs available, which might be underuti-

lized currently. This would prevent externalities that might appear when UCCs are built 

without thorough research. Interviewee #9 provides an example of over 200 projects on 

UCCs being implemented around Europe, out of which only 5 are still operating, despite 

one billion euros being used for research and launching pilot projects.  

However, there are positive cases of consolidation centers as well. Interviewee #10 ar-

gues that consolidation works with the airports and parliament buildings as the cargo 

needs to go through security check and the process is long. Hence, long waiting time 

might be a strong reason for logistics operators to delegate last-mile delivery and accept 

monetary loss from that. To add, Interviewee #10 mentions that consolidation works in 

the construction logistics, as there are many contractors and goods need to be stored 

upon need to save space on a tight construction site. This was considered a competitive 

advantage of construction logistics – consolidation upon delivery time, not based on good 

types. Similarly for city logistics, instead of consolidating goods, Interviewee #10 sug-

gests consolidating procurement – ordering once a week instead of several times a 

week. This way, vehicle trips are optimized and produce less emissions from tires, less 

congestion on the roads, and less safety hazards. However, alterations in procurement 

strategies should be communicated to companies ahead of time to give space for con-

tract changes and optimization of operations (Interviewee #5), ensuring predictability.   

The predictability of the future was revealed as an important factor in building trust be-

tween public and private sectors, being mentioned by 8 interview participants. Inter-

viewee #2 advocates that municipalities should  

“come up with very clear timelines, very clear decisions on different milestones and 

stick to those decisions, not change them because companies do big investments [ac-

cording to decisions]”. 
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Similarly, Interviewee #10 stated the need for specific goals and measures of outcomes 

to be outlined before implementing practices, which would help with evaluating their ef-

ficiency in the long run. As stated by Interviewee #3, municipalities are responsible for 

“creating safe space for industry”. Furthermore, Interviewee #1 presented the idea that 

predictability is important not only for logistics operators, but also for their clients. Hence, 

considering the needs of end users and communicating future changes with them is es-

sential for a sustainable transition. All things considered, as outlined by Interviewee #2: 

“coherence of future plans will bring significant results”. Predictability of future changes 

will ease the transition for logistics operators and their clients, building trust in policy 

makers.  

In addition to commonly mentioned practices, another long-term measure mentioned by 

Interviewee #1 was the construction of electric roads. Trondheim is one of the first cities 

in Norway to implement them through collaboration of the county, bus companies, and 

universities. Besides that, Trondheim has priority lanes for electric vehicles shared with 

buses. However, as the electrification share is rising, priority lanes would not be as ben-

eficial as in the early stages of transition. Moving to digital solutions for the development 

of zero-emission city logistics, smart loading zone monitoring was suggested by Inter-

viewee #1. The system would monitor the time taken to unload, space taken, and the 

number of deliveries made per day. 

Overall, Interviewee #10 proposed ‘zero-impact logistics’ framework for Urban Freight 

solutions: minimize fright trips, match demand to network and location, and mitigate the 

impact. The greatest impact would result from modal shift, changes in land use planning, 

and consolidation of goods. Then, according to their framework, comes optimization of 

deliveries: re-time, re-route, or change the location of (un)loading areas. Finally, improve-

ments of vehicles become quieter, safer, and cleaner.  

All things considered, the cornerstone of transition is electrification of fleet through finan-

cial incentives and possible introduction of low-emission zones in dense urban areas. 

Then, based on the interviews, it is essential to build trust with the industry through pre-

dictability of changes, developing sufficient infrastructure (charging stations, unloading 

bays) for freight vehicles, and improve procurement strategies to align with the city goals 

of developing zero-emission city logistics.  

4.6 Evaluation and Measurement of Outcomes 

Based on the best practices implemented in focus cities, interview participants shed light 

on the ways of measuring the impact of the practices. The measurement methods were 

categorized into three groups presented in Table 10: environmental impact metrics (9 

mentions), operational and efficiency metrics (7 mentions), fleet and infrastructure met-

rics (5 mentions).   
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Table 10. Measurement means of the impact of practices. 

 

As shown in Table 3, all 12 cities have Climate Plans or Strategies. They are accompa-

nied by regular reports, most often annual performance reports (4 mentions), where the 

results are published. Within the reports, annual CO2 emissions are reported (3 men-

tions). Interviewee #4 mentions biweekly passive samplers collected in the city center of 

Ghent and outskirts to measure carbon emissions. Besides that, Ghent monitors air qual-

ity in real time with 20 fixed stations with sensor boxes around the city (Interviewee #4). 

London’s 300 monitoring sites and causal analysis (compared to control zones) quantify 

the ULEZ effect (Interviewee #12). 

Besides emissions data, several of the interviewees (#3, #8, #12) reported measuring 

the annual number of electric vehicles driving to the cities from National Registers for 

vehicles. This is correlated with the number of charging points used in a year with the 

energy consumption level. However, it is also important to monitor the number of vehicles 

exempted from the regulations of, for instance, environmental zones.  

Interviewee #9 focuses on the measurement of efficient logistic operations through the 

number of kilometers per ton of product and number of hours delivering in the city. These 

measurements stem from “zero-impact logistics” concept proposed by the interviewee. 

Other interviewees agreed on the importance of not only electrification, but also the op-

timization of the industry and practices to reduce the kilometers driven in the city by 

freight vehicles.  

It can be observed that data on measurement of outcomes is limited, which was outlined 

by several interviewees as a current challenge. Policies and regulations are put in place 

with long-term compound effect of reduction in emissions, which might not produce a 

significant reduction in the short time since the implementation. Furthermore, changes in 

pollution levels during the implementation of certain regulations is most likely a correla-

tion rather than a causation if not proven otherwise (Interviewee #12). For instance, the 

impact of introducing environmental zones cannot be explicitly measured due to other 

factors affecting the vehicle movement, such as the impact of global economic recession, 

purchasing power of citizens, and changes in shopping or working habits (Interviewee 

#12).  
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To sum up, measurement of outcomes is an important, yet challenging task. It is im-

portant to measure outcomes holistically, avoiding “carbon tunnel vision” and focusing 

also on the congestion, productivity of logistics, and livability of the city.  

4.7 Future of logistics (behavioral changes) 

This sub-section emerged as an induced code from the pattern observed over 12 inter-

views with experts in the field of logistics and freight transport. Considering changes in 

logistics operations in urban areas, all interview participants touched the points of future 

cities’ livability and changes in society’s habits. 

Several of the interviewees mentioned their concerns about inevitable changes in logis-

tics due to the trend of businesses moving out from the inner city to online stores (Inter-

viewee #2, #12). This, in turn, might shift city logistics from business-to-business opera-

tional models to primarily business-to-customer models. Besides that, global economic 

recession influences the purchasing power of citizens and visitors, affecting business 

needs and logistics needs in the inner city (Interviewee #12), changing the dynamics and 

demand in city logistics. It is essential to note that city logistics is not a problem; it is a 

part of city’s well-being (interviewee #9). Hence, when implementing the practices, the 

goal is not to minimize logistics flows, but rather to optimize them, while not compromis-

ing on city’s operations.  

Reduction of emissions is often associated with reducing the number of vehicles on the 

roads. While there is a need to minimize freight vehicles on the roads, car-free city does 

not necessarily imply an enjoyable city (Interviewee #9). Therefore, the city should move 

from the generic problem of congestion to identifying specific areas, streets, or districts 

which are congested and try to optimize the road capacity there. Interviewee #9 presents 

an instance:  

“Cities have very generic problems – the city is congested! – but no, it is only about 

some specific areas. In Amsterdam, it is the inner city, where only 22 thousand out of 

800 thousand residents live. Other residents do not experience problems with conges-

tion or lack of space. ... Hence, instead of punishing companies for 100% of their vol-

ume, you invite them to think about 5% of the volume.”  

This example illustrates the need to address problems specifically in their epicenters, 

inviting stakeholders to solve those challenges together, instead of adapting regulatory 

changes to the whole municipality.  

However, the level of changes depends on the context. The municipality should define 

values and brand image of how it wants to appear to citizens and visitors. Interviewee 

#4 noted the importance of “stay[ing] true to yourself as a city”. Several questions were 

suggested by the interviewees for the municipalities: 

- What kind of city do we want to be? (Interviewees #4, #9)  

- What are the current problems and where is their epicenter? (Interviewee #9) 

- Which direction is the urban mobility developing to? (Interviewee #4) 

- What is the role of city logistics in urban mobility? (Interviewee #4) 

- What incentives are needed, based on SUMP / SULP? (Interviewee #9) 
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There is no one solution to logistics problems (Interviewees #2, #3). While the introduc-

tion of cargo bikes might be beneficial in one city, in another it would decrease accessi-

bility of streets to vulnerable groups of people and create even more safety hazards on 

roads (Interviewees #9, #10). Consequently, logistics and mobility practices have also 

social costs, which should be evaluated (Interviewee #10). For instance, introduction of 

zero-emission zones might lead to shift in emissions from inner-city to the outskirts of the 

urban area, where goods delivered by conventional freight vehicles are consolidated. 

Then, the over-optimistic reduction of emissions becomes greenwashing, as emissions 

are simply transferred to another area instead of being eliminated completely. Hence, 

the majority of interview participants outlined the importance of national regulations and 

standards for freight vehicles. This would ensure that emissions are eradicated not only 

in bigger cities, but also throughout the regions.  

Another aspect is that planning of city logistics improvements should happen with the 

vision of the city in 50-100 years (Interviewee #2). As the cities continue growing now, 

there would be an increase in logistics needs in the future. Besides densification of urban 

environment, there will be changes in dwellers’ habits for shopping, working, commuting, 

owning – how does that reshape logistics (Interviewee #7). 

Thinking about how logistics works with other functions of the city allows the municipality 

to create a livable space for citizens and businesses (Interviewee #3). A collaborative 

approach between various functions of the city allows to find common solutions instead 

of “fighting for the same space [in city centers]” (Interviewee #3).  Currently, the world is 

at a transition point, when we need to change our mindset because technological change 

is only one part of it (Interviewee #2).  

However, the change might be curated or organic. It is important to maintain a balance 

between narrating the change of urban mobility with regulations and giving space, for 

instance, for the industry to find solutions (Interviewee #6). Nevertheless, lifestyle 

changes to more sustainable habits should be easy, instead of feeling like a burden (In-

terviewee #2). A holistic approach will lead to sustainable development of urban logistics. 

Municipalities should sometimes step away from focusing on emissions and electrifica-

tion. As Interviewee #3 noted, “electrification is part of the equation, but now we are trying 

to solve the rest of the equation.” 
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5. DISCUSSION 

Based on the 12 semi-structured interviews from 10 European cities and literature review 

conducted in Chapter 2, this section will focus on the evaluation of results against exist-

ing literature. This section will delve into commonalities and differences between findings 

for all 4 research questions presented in Chapter 1, while also addressing broader sys-

temic critiques of the logistics sector, including socio-economic context of city logistics 

(Strale, 2019; Dolati et al., 2019; Stathopoulous et al., 2012). This section delves into 

vulnerability of SMEs in the face of transition to zero-emission city logistics, dependence 

of the outcomes on green energy sources, and potential of forced collaboration to cata-

lyze the transition. 

5.1 Evaluation of results 

As the main objective of this thesis work was to identify best practices to develop zero-

emission city logistics, this section primarily focuses on evaluation of those practices. 

The literature review positions electrification of freight transportation as a cornerstone to 

reducing direct tailpipe emissions (Quak et al., 2014). Interview results strongly support 

this potential, all 12 interview participants mentioning it as fundamental prerequisite for 

changes. Furthermore, interview participants mentioned the need of subsidies to cover 

30-50% of the cost difference between EVs and ICEVs, lowering threshold for logistics 

operators and especially SMEs to shift to low-emission motive powers. Furthermore, in-

terview participants emphasized the current need for sufficient charging infrastructure in 

cities to cover the gap faced mostly by SMEs that do not have resources to deploy charg-

ing stations on their own turf.  

Continuing this point, interviews have highlighted a profound equity crisis due to electri-

fication. Interviewee #9 emphasized a non-level playing field for small logistics operators 

– while environmental zones and electric vehicles reduce emissions, they create uneven 

opportunities for companies to access renewable energy due to grid congestion. Inter-

viewee #9 presented that around 80% of companies in Dutch transportation sector have 

fewer than 20 employees, making it nearly impossible for them to allocate high initial 

investments to install charging infrastructure for their electric vehicles and pay for annual 

running costs. Same interviewee mentioned that due to differences in electricity con-

sumption quantities, larger companies pay less for buying more electricity, making is 

approximately 15% more expensive per kilowatt hour for smaller companies than larger 

ones. In practice, it means that smaller companies would be slowly disappearing from 

the market for not breaking even in their financial terms.  

However, Interviewee #9 questioned whether it is destructive for individual companies 

or rather constructive for innovative cooperation opportunities between small operators. 

Hardships with high initial costs might lead to the creation of unexpected collaborations 

between previous competitors in order to sustain both operators in the long run. Joint 

fleet management, shared charging stations, and mixed loading with shared procure-

ment would create rather resilient joints of former competitors. This finding aligns with 
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Quak et al.’s (2014) collaborative adaptation idea to sustain financially heavy technolog-

ical solutions.  

This critique aligns with Strale (2019), who points out that urban logistics is the direct 

outcome of capitalist strategies, where environmental and social factors are considered 

only after the economic decisions are made. Indeed, current research focuses on the 

growth of e-commerce, shipments, and global distribution, instead of focusing on the 

well-being of citizens and reduction of consumerism for sustainability reasons. Similarly, 

several interview participants (Interviewee #2, #9) have noted that future development 

of cities shape the needs for city logistics, which can grow exponentially as urban popu-

lation and their purchasing power increases, leading to higher number of deliveries. How-

ever, if the narrative shifts towards slower but cleaner shipments and minimizing impact 

of current consumption of resources, city logistics might remain within the manageable 

range of shipments to sustain basic needs of citizens. These remarks show the need for 

holistic research on city logistics as part of global economy, which should be reviewed 

with criticism to current status-quo.  

Returning to the downsides of electrification, Interviewee #10 expressed concerns over 

risks of EVs ageing and leading to uncontrolled fires or explosion of the battery cells. 

Indeed, the long-term performance of battery-cell electric freight vehicles should be re-

viewed closely prior to large-scale transition to them. Another complexity of electrification 

lays in energy sourcing to produce electricity. For example, electricity produced from 

fossil fuels does not improve the environmental impact of using electric vehicles in city 

logistics, potentially leading to greenwashing by logistics operators or even municipalities 

when evaluating outcomes in emission reduction. It is important to verify the sources of 

electricity from the suppliers, so that only green energy is used. This way city logistics 

would be sustainable along the supply chain and keep emissions from Scopes 1, 2, and 

3 minimal. Verification of renewable energy sources for electricity production was identi-

fied as underexplored in existing literature.   

Furthermore, Interviewees #7, #9, #10 highlighted price volatility of electricity, which is 

more diverse due to season, location, or load capacity, in contract to oil prices. Fluctua-

tions in electricity prices create unstable foundation for companies to operate in. This 

can be both linked to availability of energy sources, as well as to geopolitical situation 

and city context. On the other hand, oil and diesel prices have been more stable and are 

not affected by weather – unlike solar or wind energy. This disadvantage emerges as 

critical for SMEs and small logistics operators.  

Following with infrastructural practices, Urban Consolidation Centers (UCCs) emerged 

as effective in the literature, reducing vehicle kilometers travelled by 20-30% (de Bok et 

al., 2021). However, interview participants expressed mixed perspectives on UCCs if 

they are white-labelled or serve as neutral terminals. UCCs underperform and become 

warehouses or passive storage facilities without inter-operator consolidation. Hence, the 

missing link identified in this study was UCC managing company, who would take care 

of facilitating collaboration between operators, sharing gains, and managing bundling of 

goods for last-mile deliveries. Kin et al. (2024) and Interviewee #9 align in the views that 

inefficiency of UCCs stems from lack of management rather than lack of physical spaces.  
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In contract to white-labelled UCCs, cargo bicycles and micro-hubs for them have con-

sistently shown beneficial results to reduce emissions. In high-density urban areas, such 

as Rotterdam and Paris, cargo bicycles reduced number of HGV on the roads by 40-

60% (Kin & Quak, 2024). However, in current realm, cargo bicycles are frequently asso-

ciated with just-in-time, door-to-door delivery expectations, which contradicts the target 

to reduce road congestion. Hence, several interview participants and Strale (2019) ad-

vocate for a paradigm shift, adapting logistics to need-based bundled shipments that 

prioritize city’s livability and well-being, slowing down over-consumerism patterns.  

Paradigm shift is possible through enforcement of Zero Emission Zones, road tolls, and 

procurement strategies (Motloung et al., 2024). These practices often require national 

legislation, which creates a barrier for their implementation, combined with backlash from 

civil society and industry. One of the ways of preventing strong opposition is ensuring 

predictability of changes, providing roadmaps of upcoming changes for the next 3-5 

years and providing accessible platforms for feedback from stakeholders.  

Trends identified through both literature and empirical data show higher demands of 

transparency from customers of logistics operators. This would be possible through in-

creased data sharing between logistics operators and municipalities. Some Interviewees 

(#2, #3) mentioned that getting information from companies is not an issue, while other 

Interviewees (#5, #9) have identified it as a challenge. Nevertheless, data availability 

would enable ITS solutions, automate planning of optimal routes and reduce vehicle kil-

ometers driven. However, this raises questions of the role of data in logistics operations 

and its value, providing a competitive advantage to those, who have data, especially in 

the light of competitive nature of the field between logistics operators.  

The municipalities have an opportunity to build trust and utilize data for the common 

good. Proactive local municipalities are a precondition for a transition to zero-emission 

city logistics and cooperation between stakeholders. However, the collaboration is not 

guaranteed, meaning that active facilitation of discussion is needed. Local government 

sets to direction for a change, but actions come from the private sector when there is 

enough of societal pressure and space for innovation. Future of logistics will depend on 

the political will, as well as technological advancement.   

All things considered, zero-emission city logistics cannot be considered separately from 

other economic activities in the area. Interview participants noted that political will, cul-

tural narratives, and purchasing power of city dwellers affect the demand for city logistics 

and determine the strategy for logistics’ transformation. In the light of uncertainties, it is 

pivotal for municipalities to build trust and provide low threshold communication channels 

for stakeholders to solve challenges together as they appear. 

5.2 Recommendations for implementing practices 

This thesis work reviewed best practices and obstacles, stakeholders and their roles, 

drivers and obstacles to develop zero-emission city logistics. Therefore, this sub-section 

would focus on practical recommendations for cities to utilize these findings into their 

logistics’ transformation. 
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As mentioned by interview participants, it is essential for the city to facilitate inclusive 

vision-building. After identifying stakeholders, multi-stakeholder forums should be regu-

larly facilitated by the municipality to collaboratively design the vision for the next 5 years 

of developing city logistics. Furthermore, prior to forums, the city is responsible to identify 

specific hotspot areas of freight vehicle congestion and unloading space insufficiency. 

This would narrow the focus of stakeholders to topical issues and increase productivity 

of brainstorming. 

When inviting stakeholders for workshops or other events, it is pivotal to share infor-

mation through various communication channels: emails, newsletters, newspapers, ra-

dio, information boards; to ensure that different sized enterprises are represented to 

some extent. It might be the case that small logistics operators are harder to reach out, 

yet they contribute to a large stakeholder group with interests that vary from big logistics 

operators. 

The goal of forums should be to create benefits for all stakeholders, prioritizing the city 

and its well-being. Including land use planners into the process would raise the topics of 

space optimization and effective use of public spaces, which improve livability of the 

cities. This would come along with the allocation of potential consolidation centers or 

micro-hubs, optimization of routes and reduction of vehicle kilometers travelled. Hence, 

it is recommended for municipalities to align difference departments (climate, land-use, 

transport) on shared objectives and targets.  

As mentioned by Interviewee #9, electrification requires more than just buying an electric 

vehicle and charging infrastructure – it requires systematic change in operations process, 

better collaboration between operators, and sharing both facilities and capacities, to 

serve customers, while meeting climate goals. This aligns with Pana Tronca & Rotaris 

(2024) and Interviewee #3, who advocate for electrification or technology being only part 

of the solution, but it requires also systematic change of regulations, culture, end-user 

preferences and market rules for the field to truly transform. Hence, as the first step, it is 

important for municipality to facilitate open discussions among both large and small lo-

gistics operators to build the vision of future together. This way there would be an oppor-

tunity for small operators to unite and agree on shared resources: facilities, hubs, charg-

ing infrastructure; and ensure that all operators continue their work in the future.  

Communication should not stop with the forums. There were several examples of 

online platforms that Interview participants suggested as examples for replication by 

other cities to inform drivers on the up-to-date regulations. For instance, the city of 

Eindhoven presents their detailed information on the current implementation phase of 

ZEZ, divided into sections separately for private cars, LGVs, and HGVs. Another web-

site is “Logistiek020”, also in the Netherlands, which presents the list of hubs available 

for cooperation for logistics operators. Listed are city hubs, as well as contractors that 

operate with electric vehicles, contributing to climate goals of Amsterdam. Accessible 

online platforms reduce threshold for companies to transition to zero-emission freight 

transportation through being aware of the consequences, being inspired by examples 

of other companies, or having the list of reliable contractors. 

Another recommendation mentioned by several Interviewees was to give space for the 

market to find solutions that work in their contexts. While incentives and strict regula-

tions help to achieve climate goals in shorter periods of time, solutions proposed by 
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municipalities might not always be sustainable for companies in the long run. There-

fore, optimal time should be given for companies to decide on their chosen path in 

zero-emission logistics. Majority of the Interviewees have mentioned 3-5 years of no-

tice period before major regulations are enforced. Ensuring predictability of the field’s 

future, while still providing a platform for companies to communicate and brainstorm 

possible solutions is a sustainable way of transforming the field. However, municipali-

ties should be aware of possible procrastination of decision-making processes by com-

panies, which might be waiting for future regulations not to be as strict as planned.  

A huge emphasis was put to the aspect of predictability and its importance for the private 

sector to allocate their budgets for motive power changes. Predictability of changes in 

the 3-5 years future is optimal for companies to prepare. Shorter period of notice might 

result in bigger backlash from the companies. However, predictability is not the only 

method of building trust. Another way of gaining support of the industry is through im-

proving current situation of city logistics and solving problems faced by logistics opera-

tors. Furthermore, allocating budget for marketing purposes of raising awareness on 

positive impacts of zero-emission city logistics was proposed as effective measure by 

several interview participants (#4, #6, #9). 

The power of municipalities is in facilitation of dialogue, which should be leveraged to 

reduce emissions. This can be done for both facilitating vertical collaboration, as well as 

for encouraging horizontal collaboration between stakeholder groups. For instance, mu-

nicipality can stimulate joint procurement and joint waste collection in business districts 

or smaller neighbourhood areas. Besides that, both interview participants and literature 

have identified the importance of municipalities requiring training drivers to follow the 

regulations and drive in an economical manner. Trainings should be conducted to both 

HGV, LGV, and cargo bicycles drivers to maintain safe road network.  
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6. CONCLUSIONS 

All things considered, city logistics is a complex system that involves various measures, 

enablers, discussions, and stakeholders, whose consensus is required for the change 

towards zero emissions to occur. This study was focused on exploring the answers to 4 

research questions, as aforementioned: (1) what are the best practices for zero emission 

city logistics? (2) who have been the stakeholders and their roles in developing zero 

emission city logistics? (3) what have been the drivers/enablers and hindrances/obsta-

cles encountered by the stakeholders? (4) what have been the outcomes of the best 

practices, especially emissions reductions? 

The best practices to reduce emissions of city logistics were spanned across three cat-

egories: technological; infrastructural and operational; and regulatory. Electrification of 

fleet emerged as the fundamental and universal practice through both literature study 

and all 12 interview replies collected. Electrification should be supported by two enablers: 

(1) subsidies on the cost difference between EVs and ICE vehicles during early phases 

of the transition, and (2) sufficient public charging infrastructure, especially available in 

dense urban areas. Electric vehicles reduce operational costs and emissions drastically, 

such as in Milan cutting GHG and PM by up to 50%. Additionally, electric fleets improve 

air quality of cities, reduce noise, reduce maintenance costs, and improve the comfort of 

working conditions for drivers. Nonetheless, electrification of all fleet would still contribute 

to the sprawl of deliveries, congestion, idling, and creates non-tailpipe PM emissions 

from tear wear of tires and brakes. Other best technological practices involve the use of 

cargo bikes in dense urban areas, such as historical centers or business districts, where 

space for unloading zones is scarce. Cargo bikes reduce not only GHG emissions, but 

also vehicle kilometers driven. However, the cargo bikes received mixed opinions from 

interview participants due to focus on low volumes and shorter distances, creating limi-

tations to their range of use. Lastly, digital tools, such as smart loading zones, routing 

optimization, and installation of ANPR cameras in congested urban areas indirectly re-

duce emissions through reducing idling and kilometers driven.  

Literature review and interviews made it evident that technological practices are insuffi-

cient as a standalone solution – they require a holistic approach with regulatory support 

and infrastructural changes. Hence, other operational and regulatory practices are re-

quired for a sustainable transition. While UCCs have received mixed opinions both from 

literature and interview participants, they would be highly impactful when well-managed 

and integrated into inter-company operations through goods bundling and consolidation 

for last-mile deliveries. To add, cargo bike hubs, such as in Munich, proved to be highly 

effective when centrally located by reducing the presence of HGVs on roads, leading to 

improved accessibility and safety in the city.  

Regulatory enforcement of ZEZ has proved to be highly effective in areas where current 

share of conventional ICE freight vehicles is dominating over low-emission vehicles. 

However, the outcomes might be optimistically estimated, as they do not consider emis-

sions shift from inner-city to the periphery if current fleet continues to deliver to consoli-

dation centers before shifting to last-mile delivery vehicles. Furthermore, it requires 

phased introduction and early-on communication with stakeholders to prevent backlash. 
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Financial incentives and subsidies were shown to be effective in encouraging logistics 

operators of various company sizes to shift to electric vans and HGVs. For instance, in 

Oslo and Amsterdam, road tolls are thought to be one of the most effective measures to 

reduce emissions and to fund the EV transition. Complementary measures, such as 

green procurement strategies, amplify emission cuts, when integrated strategically with 

other practices.  

The second research question focused on identifying key stakeholders and their roles in 

transition to zero emission city logistics. Based on interviews and literature review, mu-

nicipalities play a pivotal role in initiating projects, setting regulations, implementing 

SULPs, and coordinating stakeholder forums. Municipal authorities facilitate discussion 

between all key stakeholders: logistics operators, their clients, SMEs, individual traders, 

national government, energy providers, infrastructure developers, and citizens. Early 

stakeholder engagement is essential for the transition to zero-emission city logistics in a 

sustainable manner.  

Logistics operators and their clients are one of the core stakeholder groups responsible 

for adoption of ZEVs, collaborating among themselves for consolidation of goods, as well 

as adapting to procurement criteria. Logistics operators are pivotal for providing feedback 

to municipal authorities on how to improve city logistics for them and make it more effi-

cient. In return, industry’s need was identified as ensuring predictability of changes for 

the next 3-5 years. Industry wants to stay on the same page as public authorities on the 

upcoming transformations, having time to prepare and invest their resources in the right 

direction, which is aligned with local and national strategies. Therefore, national govern-

ment is expected to stay proactive in the transition to zero emission city logistics by of-

fering LEZ/ZEZ directives, offering tax reductions, setting inter-regional policies or tolls.  

As per third research question, primary drivers of change for city logistics have been 

identified as open-minded and proactive political commitment to reducing emissions, 

which can be applied either locally, nationally (ZEZ mandates in the Netherlands), or 

internationally (UN SDGs, Paris Agreement, WHO air quality guidelines). Moreover, reg-

ulatory harmonization in the country eases the transition to low-emission fleet and en-

courages industry’s investments into changes. To add, economic incentives, such as 

subsidies for EV purchase and charging infrastructure, scrappage schemes, road toll 

exemptions for EVs, green procurement strategies encourage logistics operators to shift 

to environmentally friendly vehicles. Empirical evidence identified industry’s demand for 

predictability of regulations and requirements for procurement. Communication with 

stakeholders through digital platforms, open forums, and workshops allows them to stay 

up to date with the municipal regulations and encourages stakeholder collaboration. 

Lastly, maturity of EVs and other innovative logistics solutions, as well as their cost-

efficiency over ICE vehicles enable the transition.  

Conversely, lack of political commitment, changes in regulations after their announce-

ment to stakeholders, and politicians’ insufficient term length hinders the predictability of 

future changes in the field and reduces trust of the industry in public authorities. On top 

of that, high upfront costs to purchase electric fleet, lack of sufficient public charging 

infrastructure, grid congestion, and misuse of regulated zones persist as challenges to 

zero-emission city logistics. These challenges are accompanied by lack of inter-company 

collaboration, which is needed to share data, bundle goods, and optimize routes to min-
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imize the harm from the volumes of freight vehicles on roads. These obstacles are par-

tially addressed by public authorities’ policies, financial support, and raising awareness 

on the need to reduce emissions. However, resolution of deficient collaboration between 

logistics operators would require innovative solutions.  

To monitor the outcomes of implemented practices, it is suggested to track CO2 emis-

sions on a regular basis through fixed air quality measuring stations and monitor the 

number of compliant vehicles, their kilometers travelled per ton of product delivered, and 

utilization rate of publicly available charging stations. All these longitudinal metrics can 

be combined into annual reports on the performance of practices to develop zero-emis-

sion city logistics. However, the gap lays within social factors of perceived safety levels, 

drivers’ satisfaction with working conditions, and improved livability of inner-city areas 

remain as difficult to quantify, underscoring the need for their research.  

Although many of the reviewed best practices have been implemented recently and thus 

lack extensive long-term data on their impacts, the available evidence already provides 

an outlook on their extensive potential to reduce emissions from city logistics. Findings 

from various European cities emphasize that electrification of fleets singlehandedly can 

lower GHG emissions and particulate matter by approximately 50%, while combination 

of electric vehicles with consolidation centers can achieve up to 80% reductions in CO2 

emissions and lower vehicle-kilometers travelled. Similarly, simulation modeling of intro-

ducing ZEZ to Rotterdam suggests decreasing local emissions by as much as 90%. Fur-

thermore, introduction of environmental zone in Bologna demonstrates empirical data of 

decreased nitrogen oxides by 40%. Beyond the impact on emissions, these practices 

consistently contribute to broader urban benefits, including reduced congestion and traf-

fic, lower noise levels, improved air quality, and enhanced safety and accessibility of 

cities. All things considered, these outcomes emphasize the holistic value of zero emis-

sion city logistics practices for both emissions’ reduction and urban livability. 

Limitations of the study 

Limitations of this research work include the geographical focus on European cities both 

in a major part of the literature review and in the scope of interviews conducted (12 ex-

perts from 10 European cities). This regional focus narrates the legislative background 

for this research work, which serves both as an advantage (e.g., open-mindedness of 

municipalities) and as a drawback (long process of national legislation’s approval). 

Hence, this creates a constraint of transferability of results to non-European contexts 

with different legal, regulatory, and industrial structures.  

To add, evaluation of best practices is based on the information available in open source; 

hence, there was limited access to comprehensive outcome data on emissions reduc-

tions and other outcomes of the implementations of practices for reduction of city logistics 

emissions. This can be justified by the fact that practices for zero-emission city logistics 

were either recently implemented or are still in the planning stages, which delays the 

accumulation of real-world outcomes. As a result, comparable and longitudinal evalua-

tions are scarce, limiting the possibility of differentiating causality from correlation in the 

emission reduction data available.  

Lastly, interviewing only limited number of respondents from specific stakeholder group 

(mostly public authority representatives) does not allow generalization of the results to 

other regions and other stakeholder groups. While this focus group was beneficial for 
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policy and governance insights, it underrepresents another key stakeholder group of lo-

gistics operators, who are more responsible for implementation of the practices. Finally, 

the study was conducted over the period of 6 months, which limits the depth of the study 

and resources to conduct higher number of interviews with various stakeholders.  

Future research  

This research work was reviewing the best practices to develop zero-emission city logis-

tics, accompanied by identification of stakeholders, drivers of change and obstacles, as 

well as the current outcomes of practices. Hence, future research studies on this topic 

should delve more into the decision-making process behind other stakeholder groups, 

such as logistics operators and their clients: what are their motivations, hindrances, 

threats and opportunities. Therefore, a holistic approach to stakeholder engagement and 

ways of achieving zero-emission city logistics would be more evident rather than relying 

solely on municipalities’ perspectives. Lastly, in-depth analysis of SMEs, UCC operators, 

and energy providers would provide unique perspectives on the transition to zero emis-

sion city logistics, providing space for creative innovative solutions for grid constraints, 

regulations of electricity pricing, or access to charging infrastructure.  

Additionally, multi-year longitudinal impact evaluations are needed to measure the ef-

fects of different measures, such as LEZ/ZEZ, cargo bike hubs, UCCs, off-peak deliver-

ies, and green procurement strategies. This would allow to delve more into causal effects 

of these practices and predict their long-term effects on the urban areas.   

Besides that, delving into current situation with urban logistics in Asian cities would pro-

vide another perspective on how to optimize logistics in highly dense urban areas, which 

might come to European cities with growing urbanization and lack of available open 

space. Their experience would be beneficial in understanding the limitations of modern 

technologies, as for example, Chinese cities already implement hydrogen trucks, deliv-

ery drones, and battery-swapping mechanisms in their operations, which would serve as 

a lighthouse for European cities on which direction to choose in developing city logistics.  

On individual city level, each city should consolidate enough data to create digital twins 

of their cities and simulate various scenarios of city logistics in their contexts in both near 

and far future. This would provide a glimpse into the future needs of city logistics and 

ways of how to direct the field into right development strategies. Data collection, devel-

opment of standardized metrics, and universal reporting models would harmonize the 

evaluations of practices. In return, this would provide comparable indicators for bench-

marking between municipalities. 

To sum up, city logistics is a new field that requires further research in each aspect of 

logistics operations. City-level strategies should be accompanied by improvements of 

data sharing and collection, optimization of routes, and increased cooperation between 

stakeholders. Altogether, these practices would enable sustainable transition to zero 

emission city logistics.  
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APPENDIX A: RESEARCH INTERVIEW GUIDE 

Research Interview Questions Guide 

The interview will be conducted remotely through the Microsoft Teams application. The inter-

view will last around 45 minutes and be recorded. The recorded interviews will be transcribed and 

coded to identify key themes. Then, the content will be analyzed to identify patterns in all inter-

views. 

The interview is semi-structured with fixed questions in the beginning and open-ended discus-

sions based on the interviewee's answers and specialization. Interview questions will be different 

from one stakeholder group to another. Interview questions and privacy notice will be sent at least 

2 working days before the interview. 

The main goal of the interviews is to get information about the best practices implemented in 

the interviewee’s city to develop zero-emission city logistics, discuss the process of implementing 

these practices with challenges faced and stakeholders involved, and investigate the known out-

comes of mentioned practices. If the time allows, discussion can involve the cities that inter-

viewee’s city looked up to as an example, when planning their own practices. Lastly, it is possible 

to ask for their recommendations to other cities and possibilities for the research group to visit the 

interviewee’s city for fact-finding trips to witness those practices in use.    

 

Questions for public authorities: 

Background information/Experiences 

1. Could you please introduce yourself, your job, and your role in the organization? 

2. What kind of climate- or emission-reduction-related targets does the city have? 

3. What is the role of city logistics in city strategies and to what extent does it account for 

emissions? 

4. Could you please describe your city’s current experience with zero-emission/sustainable 

city logistics?  

Tools/practices 

5. What specific tools or practices have you been using or plan to use in developing zero-

emission/sustainable logistics in your city? 

6. What factors influenced the decision to implement these particular tools or practices over 

others? 

7. Which of the practices were the most effective in reducing emissions? How were they 

measured? 

8. Were there any enabling tools, drivers of change, technologies, or policies that helped 

accelerate the transformation? 

Impacts 

9. What were the direct outcomes/impacts of each of the tools and practices implemented? 

10. Have you received any feedback about the tools and practices? What kind of feedback? 

and from whom? 

11. Did the feedback lead to any changes? How do you keep constant development? 

Stakeholders involved 

12. Who were the key stakeholders involved in the planning and implementation processes?  

13. What were the roles of stakeholders and how did you engage with them? 

14. Did you face any major challenges? If yes, how did you overcome them?  

Future development 

15.  What kind of future development plans related to city logistics development does the city 

have? 

Recommendations/Lessons learned 
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16. What would be your recommendations for other cities on the most important aspects 

when planning or implementing tools or practices / developing sustainable city logistics 

based on your own experience?  

17. What were the main lessons you learned during this experience? 
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APPENDIX B: PRIVACY NOTICE 

  

Privacy Notice – Scientific Research  

This privacy notices describes how we process your personal data in compliance with data 

protection legislation. In data protection legislation, the term “data subject” refers to the person 

whose personal data are processed. In this privacy notice, we refer to data subject as “you” and 

controller as “we”.  

This privacy notice may be updated or edited if necessary. You will be notified of any significant 

changes as mandated by data protection legislation.   

This privacy notice came into force on 27.05.2025   

1. Controller  

The controller of the research project is:  

Tampere University Foundation sr. (Tampere University)  

Business ID: 2844561-8  

Kalevantie 4 FI-33100 Tampere, Finland  

  

The research project will be conducted by salaried employees of Tampere University Founda-

tion (Tampere University).  

  

The contact person for questions about data processing is Dilnaz Zhumabayeva, Research 

Assistant, who can be reached at dilnaz.zhumabayeva@tuni.fi, +358 45 146 6465. To call Tam-

pere University’s switchboard, dial +358 (0) 294 52 11.  

If you have general questions about data protection at Tampere University, please email our 

Data Protection Officer at dpo@tuni.fi.  

2. Scope and purpose of data processing  

Name of the research project: Best practices and means to develop zero-emission city logis-

tics.  

This is a one-time research project that will last until 30.09.2025.  

We will process your personal data as part of a research project. The purpose of pro-

cessing your personal data is to conduct the research project specified above.  

The research project explores the best practices to develop zero-emission city logistics; driv-

ers and obstacles on the way of transitioning to zero-emission city logistics; stakeholders involved 

and their roles; the outcomes of implementing the best practices and means. During this research 

project, personal data will be processed by the research assistant, Dilnaz Zhumabayeva, through 

recording the interview, transcribing it (focusing on meaning, omitting fillers and pauses), then 

decoding to identify the key themes and patters, followed with content analysis.  

The principal investigator (lead researcher) is responsible for overseeing the research pro-

ject. The research group may also be assigned to serve as the principal investigator, with its 

members participating in conducting the research project.  

The research findings, reported in aggregate form so that individual research participants can-

not be identified, are intended to the published in relevant scientific journals.   

3. Lawful basis for processing personal data  

The lawful basis for processing your personal data is:  

☒ consent (of the data subject)  

☐ controller’s legal obligation  

☐ protection of vital interests  

☐ a task carried out in the public interest or the exercise of official authority  

☐ scientific or historical research or compilation of statistics  

☐ archiving of research and cultural heritage material  

mailto:dpo@tuni.fi
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☐ legitimate interests of the controller or a third party  

  

In case special categories of personal data (such as health data or criminal offence data) will 

be processed, the lawful basis for processing is:    

☐explicit consent (of the data subject)  

☐protecting vital interests when the data subject is physically or legally incapable of giving 

consent.  

☐establishing, exercising or defending legal claims  

☐scientific or historical research in the public interest or conduct of statistics  

☐public interest in the area of public health based on national legislation1   

☐other lawful basis that complies with data protection legislation and is specified in national 

legislation:  

  

For medical research, Section 6, Paragraph 2 of the Finnish Data Protection Act (1050/2018) 

will apply.  

4. Sources and types of personal data   

Depending on the circumstances, we may collect personal data either directly from you or from 

other sources. We will collect data from:  

☒you as the data subject  

☐the following regular data sources:   

  

We will process the following types of personal data:  

☒ General personal data: full name, email, job title, workplace   

☐ Special category data (sensitive personal data):   

☐health data:   

☐racial or ethnic origin  

☐political opinions or religious/philosophical beliefs  

☐trade union membership  

☐sexual behaviour or orientation  

☐genetic data  

☐biometric data for unique identification  

☐criminal convictions or offences  

  

☒ Technical data: visual and audio materials of interviews  

☐Other data:  

We will process data on the following categories of data subjects:  

☐employees ☐students ☒research participants ☐research staff ☐others, please specify:   

5. Transfer and disclosure of personal data  

Under certain circumstances, your personal data may be transferred to a third country or an 

international organisation located outside the European Union (EU) or the European Economic 

Area (EEA). During such transfers, personal data will be appropriately protected by employing 

suitable transfer mechanisms (such as standard contractual clauses) and technical measures.   

☒Your personal data will not be transferred outside the EU/EEA.   

☐ Your personal data will be transferred outside the EU/EEA as follows:    

  

☒Your personal data will not be regularly disclosed to other controllers.   

☐Your personal data may be disclosed to other controllers under data protection legislation 

as follows:   
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6. Protecting personal data  

Your personal data will be protected using appropriate technical and organisational measures. 

We will protect your data through technical measures, including antivirus software, firewalls and 

regular software updates. Users who can access personal data are required to log in with a 

username and password or, in some cases, with multi-factor authentication.    

We will also protect your data through organisational measures. Our staff are obligated to 

maintain confidentiality, and access to data is restricted. If necessary, we will implement addi-

tional safeguards to protect data, such as separate storage locations.  

Any physical documents will be safeguarded by storing them in locked facilities.  

Material will be:  

☐ collected with direct identifiers   

☐ collected without direct identifiers   

☐pseudonymised after collection  

☒stored with personally identifiable information, which is necessary for the following rea-

sons: as the interviews are conducted remotely through Microsoft Teams, the recordings of the 

interviews will be stored automatically in the Cloud with personally identifiable information.   

  

During this research project, your data will also be protected through the following 

measures: access limited only to the research team and encrypted storage devices. Any identify-

ing information will be stored separately from interview data and pseudonymised to ensure con-

fidentiality.  

7. Retention period for personal data  

We will retain your personal data for only as long as necessary, as determined on a case-by-

case basis. The retention period also depends on the requirements set out in data protection 

legislation. We will adhere to our Data Management Plan and all applicable legislation when de-

termining the retention period of personal data.  

Your personal data will be retained as follows: the data collected will be retained until all the 

publications related to the MADLESS project have been published.  

After the research project has been completed and the planned publications have been pub-

lished, the research records containing personal data will be:  

☒destroyed in their entirety  

☐ anonymised and archived without personally identifiable information.  

☐archived with personally identifiable information.  

8. Profiling and automated decision-making  

We will not use your personal data for profiling or automated decision-making.   

9. Data subjects' rights and how to exercise them  

Data protection legislation affords certain rights to data subjects, depending on the lawful basis 

for processing their personal data. Under certain circumstances, your rights may be restricted, for 

example, due to our legal obligations or if personal data are processed for scientific research, 

statistical or archiving purposes. If your rights have been restricted, we will implement appropri-

ate and necessary technical and organisational measures to protect your privacy. As a data sub-

ject, you have the following rights which you can exercise by sending us a request.   

Right of access   

You have the right to request confirmation of whether the we hold your personal data and to 

receive a copy of the data we hold.  

Right to rectification  

You have the right to request that any incorrect or incomplete personal data we hold about be 

revised or supplemented. You can also request to have any unnecessary personal data erased 

from our records.  

Right to erasure  
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You have the right to request the erasure of your personal data from our records (“right to be 

forgotten”) under certain circumstances.  

Right to restrict processing  

You may have the right to restrict the processing of your personal data in certain cases defined 

by law. For example, this right may apply if you believe the personal data we hold about you is 

incorrect or that your data are being processed in violation of data protection legislation, or if you 

have opposed the processing of your data.   

Right to data portability  

Under certain circumstances, you have the right to request that the personal data you have 

provided be transferred to another system.  

Right not to be subject to automated decision-making  

You have the right not to be subject to decisions based solely on automated processing (such 

as profiling) that produce legal effects concerning you or otherwise similarly and significantly af-

fect you. However, there are exceptions to this prohibition.  

Withdrawing consent  

If your personal data is being processed based on your consent, you have the right to withdraw 

your consent at any time.  

Right to lodge a complaint with a supervisory authority  

You have the right to lodge a complaint with a supervisory authority (Data Protection Ombuds-

man), if you believe that the processing of your personal data violates data protection legislation.   

Office of the Data Protection Ombudsman  

Street address: Lintulahdenkuja 4, FI-00530 Helsinki, Finland  

Postal address: PO Box 800, FI-00531 Helsinki, Finland  

Switchboard: +358 29 56 66700  

Fax: +358 29 56 66735  

Email address: tietosuoja@om.fi  

  

 


