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Van Woensel, 2016; Rai et al., 2017; Galambos et al. 2024), by directly impacting the productivity and
competitiveness of the private sector and damaging the quality of life of citizens.

The environmental problems of urban logistics are related to three main phenomena: greenhouse gas
emissions (the main contributor to global warming), local pollution and noise emissions (Gonzalez-
Feliu and Morana, 2010). Urban freight transport is thus one of the most significant contributors to
environmental problems in cities (Quak and De Koster, 2009; Russo and Comi, 2016). Furthermore, in
2020 it was already expected that, without effective intervention, urban freight logistics would grow by
more than 30% in the world's 100 largest cities over a 10-year period, up to 2030 (World Economic
Forum, 2020). At the beginning of this decade, segments such as same-day and instant delivery were
experiencing annual growth rates of 36% and 17%, respectively.

On the other hand, many business decisions are more focused on achieving economic efficiency, leaving
environmental and social objectives aside, and therefore contribute more to these externalities (Osterle
et al., 2015). There is therefore a growing concern that environmental issues are being neglected in
favour of economic aspects (Arvidsson et al., 2013).

The 2030 Agenda seeks to achieve more sustainable and resilient cities by 2030; therefore, while
economic growth must be pursued, it must be accompanied by less environmental impact. It is also
necessary to prevent the demand for freight transport from increasing substantially with economic
growth, or congestion and environmental impacts from increasing with the growing demand for freight
transport (Taniguchi and Van Der Heijden, 2000).

This article analyses, on the one hand, the main negative externalities and challenges generated and
faced by urban logistics and, on the other hand, some lines of action and proposals that would improve
its sustainability, thus moving towards smarter and more sustainable cities. The following research
questions have been posed to guide the development of this article.

¢  What are the main externalities and challenges of urban logistics?
e  What proposals are being put forward to achieve smart and sustainable cities?

2. Literature Review

Urban logistics, as the last link in the supply chain, is essential for the functioning, productivity and
competitiveness of cities, both in their regional, national and global contexts. However, its impact on
urban environmental problems is considerable, and sustainable improvements are therefore required
to balance it with environmental protection, global economic development and social cohesion (Russo
and Comi, 2010; Arvidsson et al., 2013). It is also essential for employment, as it is estimated that
between 5% and 10% of jobs in large cities are associated with freight transport (Ragas Prat, 2018).

Numerous studies refer to the negative externalities generated by urban goods distribution. Table 1
shows some examples of these references, with interesting excerpts:
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Table 1: References from authors on the negative externalities generated by urban goods distribution

Allen et al. (2007)

They refer to the main economic, environmental and social
externalities produced by urban goods distribution, citing
the following;:

e Economic impacts: traffic congestion, inefficiencies
and resource consumption.

e Environmental impacts: pollutant emissions, use of
non-renewable fossil fuels, land use and waste
generation.

e Social impacts: consequences of these externalities
on people's health, whether due to pollution, traffic
accidents, noise, visual intrusion, or other factors
that may alter citizens' quality of life.

Akyol and De Koster (2013)

Urban transport contributes significantly to pollution, noise
disturbance, traffic congestion and safety problems in urban
centres.

Holguin-Veras et al. (2020b)

Although goods vehicles are the ones that physically
produce the externalities, and transport operators appear to
be directly responsible for these problems, quite often most
of these externalities are caused by decisions made by other
actors involved in supply chains, and even by city
governments.

Addressing these problems often requires collaborative
approaches and changes in the behaviour of multiple actors,
not just operators.

Iwan (2016)

Most transport processes in urban logistics favour road
transport, which has many adverse effects associated mainly
with:

e Traffic congestion, which contributes to increased
vehicle operating costs and infrastructure
maintenance, more time wasted by transport users,
and other losses related to the time and reliability
required to make deliveries.

e Environmental pollution, through the consumption
of non-renewable energy and fossil fuels.

¢ Reduction of green spaces versus the development
of transport infrastructure.

e Noise.

o Traffic accidents.

e Loss of attractiveness of the city while decreasing its
functionality.

¢ Increasing amount of waste products such as tyres,
oil and other materials.

Jaller et al. (2016)

Identifies as negative externalities increased fuel
consumption, traffic congestion levels, emissions and
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pollutants that affect people's health, among other aspects,
which, if left unaddressed, deteriorate conditions as a result
of the continuous growth in demand experienced in most
cities.

Moutaoukil et al. (2015) Although urban freight distribution plays an important role
in supporting commercial activities and contributes to the
dynamism of cities, it also generates some negative impacts,
which can be classified as:
e Economic impacts: congestion, inefficiency and
waste of resources, damage to infrastructure.
e Environmental impacts: pollutant emissions, global
warming, excessive fuel consumption.
e Social impacts: physical consequences of pollutant
emissions on public health, traffic accidents, noise,

etc.
Papoutsis and Nathanail Due to its inherent characteristics and service objectives,
(2016) urban road freight transport generates harmful atmospheric
emissions to a greater extent than journeys made by car or

motorbike.

Its fuel consumption per kilometre is higher than that of
passenger vehicles, and the traffic congestion it creates
affects the level of mobility and road safety for drivers,
pedestrians and cyclists.

In this sense, urban freight distribution generates a wide
range of direct impacts and secondary effects.

Quak (2008) The dominant share and growing trend of road transport in
urban freight distribution negatively affects sustainability,
impacting human health, reducing quality of life, and
affecting the economy in general due to the potential price
increases it generates.

Ranieri et al. (2018) They address innovative strategies for last-mile logistics,
with a focus on reducing the costs of externalities such as
congestion and pollution, which have increased in recent
years due to the growth of freight transport, online sales and
globalisation.

Savall-Maié and Ribas (2024). | The boom in online sales, coupled with the speed of home
deliveries, has a negative impact on cities, generating a series
of externalities that municipal authorities are trying to
mitigate. In this case, it is proposed that the authorities assess
the impact of restricting freight traffic during specific time
slots and formulate regulations based on scenarios that
minimise negative externalities (congestion, emissions, etc.).

Source: own elaboration.

Although there is a clear diagnosis of the ills of the modern city, what is much less clear is the formula
for moving from current unsustainable urban transport trends to a more sustainable future, especially
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given the numerous stakeholders involved, the complexity of urban systems and the fragmented nature
of decision-making. Furthermore, in most cases, authorities probably do not have the mandate,
responsibility, power or support to make decisions that are consistent with sustainable development
(Kennedy et al., 2005).

Urban logistics is a field characterised by strong technological and digital dynamism and by the urgent
need to consolidate more sustainable models in the face of the growing economic, social and
environmental challenges set out in the 2030 Agenda (Russo and Comi, 2024).

It has thus become a major challenge for cities, and several articles have paid special attention to how
to improve urban mobility from the perspective of smart cities (Asuncion del Cacho Estil-Les, 2025;
Cassiano et al., 2021; Ismael and Holguin-Veras 2025; Golinska-Dawson and Sethanan, 2023; Yu et al,,
2025; Pan et al., 2021; Zhang et al., 2025).

Table 2 provides some examples of references to innovative initiatives and technologies that can help
in the transition to smart and more sustainable cities.

Table 2: References from authors on innovative initiatives and technologies to promote a transition to
more sustainable cities

Barbosa et al. (2018); Golinska- Developments in information and communication
Dawson and Sethanan (2023); Liu | technologies (ICT), such as sensor networks, the Internet
et al. (2023); Rubino et al. (2025) of Things (IoT), Big Data, artificial intelligence, cloud
computing, cyber-physical systems and digital twins,
enable organisations and individuals to interact
dynamically and intensively and are changing the
demands and requirements of urban logistics. Smart city
developments are driving the integration and
convergence of urban infrastructures based on the
integration of technological resources, creating real
opportunities for supply chain management.

Russo and Comi (2023) The introduction of ICTs, such as the Internet of Things
(IoT), Big Data, blockchain and artificial intelligence,
helps to improve the learning process in route
optimisation problems in smart cities. By providing real-

time data, it reduces both driving and walking costs for
delivery personnel and allows them to reserve delivery
areas in advance, which improves delivery times.

Golinska-Dawson and Sethanan They consider the use of drone-based modes of transport,
(2023) autonomous delivery robots, autonomous vehicles, cargo
bikes (including electric cargo bikes and electric
tricycles), electric vehicles (mainly vans) and combined
rapid passenger and freight transport systems to be an
important factor in achieving more energy-efficient smart
cities.
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Faical et al. (2023)

Propose a roadmap for cyber-physical systems applied to
unmanned aerial vehicles (drones) to reduce costs and
increase speed in last-mile deliveries in smart cities.

Kwasiborska et al. (2023)

Address zero-emission transport policy, analysing the
energy efficiency of using drones versus electric scooters
for delivering food from restaurants to consumers.

Melo et al. (2017)

They analyse traffic management systems to help achieve
smart cities, relying in this case on redirection systems,
i.e. guides for vehicle routes that could reduce travel
times and improve traffic efficiency and performance.

Asuncion del Cacho Estil-Les
(2025)

Addresses two very relevant problems in smart cities,
namely postal delivery and waste collection, applying
route optimisation strategies and considering smart
charging to minimise peaks in demand on the electricity
grid.

Klodawski et al. (2024)

They address the importance of optimising operations
and improving the energy efficiency of intermodal
terminals in smart cities by focusing on the strategies and
operations of crane loading.

Ismael and Holguin-Veras (2025)

They propose reducing congestion, the social costs of
parking and driving, and emissions, based on a model of
optimal parking space allocation according to attributes
such as vehicle type or parking time, which could
support policy interventions to manage high parking
demand.

Aloui et al. (2021)

They address collaboration between companies as a
possible solution to improve the efficiency of freight
transport in cities, and their case study of four small and
medium-sized enterprises in the agri-food sector shows
positive results in reducing CO2 emissions, logistics costs
and the accident rate caused by urban freight transport.

Oliveira et al. (2022)

They propose integrating the public transport and freight
transport structures with the aim of reducing the
externalities associated with freight transport, proposing
the use of a network of lockers in the public transport
infrastructure, through which residents actively
participate in last-mile deliveries. This also encourages
the use of public transport, contributing to more
sustainable cities.

Leyerer et al. (2020)

They analyse the optimisation of urban logistics in e-
grocery operations through a network of refrigerated
lockers that allow products to be temporarily stored in
urban areas for direct collection by customers, and route
planning using bicycles to transport the product from the
lockers to customers' homes.
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Zhang et al. (2025) They propose a route planning model that integrates
lockers for the collection of parcels by citizens, but
considering not only operational optimisation, but also
the analysis, behaviour and preferences of consumers,
who sometimes do not seem to use such lockers because
they are not located on their regular routes.

Cassiano et al. (2021) They promote sustainable urban freight transport by
integrating freight transport planning with urban
planning to develop it.

De Oliveira et al. (2024) They propose, with the aim of promoting sustainable
cities, developing integrated freight and passenger
transport systems, as these allow for the optimisation of
urban space, a reduction in freight vehicle movements
and operating costs, and an increase in the efficiency of
the transport system.

Yu et al. (2025) They address the optimisation of the design of a network
of underground spatial logistics systems for smart cities
that seeks to balance economic efficiency and robustness
for the planning of underground logistics space,
contributing to the sustainable urban development of
densely populated regions.

Source: own elaboration.

3. Methodology

3.1 Systematic review approach

In this article, we have chosen to follow a systematic review of the literature as the main research
methodology, with the aim of offering a rigorous and replicable analysis of knowledge related to the
externalities of urban logistics and its challenges and opportunities in the transition to smart and
sustainable cities.

Compared to narrative reviews, this methodology establishes very precise questions and follows a
structured process that increases the traceability of the procedure, guarantees a comprehensive
synthesis of the existing academic literature, and presents the most relevant findings (Lagorio et al.,
2016; De Oliveira et al., 2017).

Using internationally renowned databases such as Web of Science, Science Direct and Google Scholar,
which integrate multidisciplinary literature covering areas ranging from transport engineering and
supply chain management to urban public policy and environmental sciences, and applying advanced
search strategies that have made it possible to link keywords such as "externalities” with "urban
logistics" or "urban freight transport" or "last-mile deliveries", and also with terms such as "sustainable
cities" or "smart cities". In the first phase, we have managed to identify articles that relate all these
keywords, thus focusing the research on the transition to smart and sustainable cities.
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Table 3. Keywords and search criteria (inclusion/exclusion) used in Web of Science

Topic

“Externalities” OR “Costs”

And

"Urban Freight Solutions" OR "Urban freight distribution” OR "Urban freight transport" OR
"Urban freight" OR "Urban logistics" OR "City logistics" OR "Last mile delivery" OR "Last mile
supply chains"

And

“Smart cities” OR “Sustainable cities”

Source: own elaboration.

On the other hand, in order to guarantee the quality of the results, increase the number of publications
reviewed and delve deeper into the analysis of the externalities and challenges facing urban logistics,
in a second phase, other publications located in other databases and search engines such as Science
Direct or Google Scholar were considered, taking into account criteria such as the relevance of the
publications analysed and the soundness and empirical rigour of the studies.

In these two phases, some articles were discarded, either because they were too specific or because they
had methodologies and results that did not fall within the scope of this article. This made it possible to
carry out a quality assessment process of the articles identified and reviewed.

Finally, although the results obtained after applying this methodology can help public decision-
makers and other stakeholders to understand the externalities and challenges facing urban logistics
and can assist in the transition to smarter cities, its application has revealed research gaps that could
be of great interest to all stakeholders in urban logistics management, such as, for example the lack of
specific policy capacities that consider urban freight transport issues (Cui et al., 2015); the lack of
consensus between national and local authorities and private actors, and in many cases, the absence of
policies and guidelines for efficient urban transport system planning (Sdoukopoulos et al., 2016); or
the lack of fundamental data and knowledge on the part of local governments for organising freight
transport in cities (Holguin-Veras et al., 2020a).

4. Results and Analysis
4.1 Negative externalities generated by urban logistics

The main negative externalities associated with urban logistics are described and analysed below.

Table 4. Negative externalities generated by urban logistics

Excessive consumption of energy resources.

Polluting emissions.

26
Journal of Business and Tourism Management



Traffic congestion.

Noise.

Road safety.

Source: own elaboration.
4.1.1 Excessive consumption of energy resources

Fuel consumption per kilometre in urban logistics is higher than for passenger vehicles. However,
growing awareness of environmental issues and related policy objectives and tax reduction measures
(e.g. to promote biofuels), together with declining availability and rising prices of fossil fuels, may
promote more optimal use of vehicles, as well as new opportunities for environmental businesses, thus
having a decreasing effect on average fuel consumption. Energy and environmental concerns could also
add value to modal shift in urban transport (Liimatainen et al., 2015), and increasingly stringent
environmental protection regulations could increase the attractiveness of other modes of transport such
as rail or maritime (Von der Gracht and Darkow, 2010).

It is also important to note that in recent years there has been rapid growth in the trend towards sharing
freight journeys in private cars, vans and light trucks, especially in the construction and service sectors,
which may complicate the assessment of the impacts attributable to freight transport (Himanen et al.,
2004).

On the other hand, volatile oil prices could encourage logistics service providers to research and
implement alternative fuels (Tacken et al., 2014).

4.1.2 Pollutant emissions

Air pollution continues to have a significant impact on the health of the European population,
particularly in cities, with transport being one of the main sectors contributing to such pollutant
emissions (Himanen et al., 2004).

The most serious pollutants in Europe, in terms of damage to human health, are PM (particulate matter),
NO2 and O3 at ground level. In general terms, they can cause more than 230,000 premature deaths per
year in the European Union (according to data from the European Environment Agency (EEA) in 2022).
Poor air quality is therefore one of the main causes of premature death related to the environment in
the European Union.

The World Bank estimates that 0.5 million people in developing countries die each year from transport-
related emissions, with a similar number dying from traffic accidents. Thus, the pressure to develop
sustainable transport systems is particularly intense in urban areas (Kennedy et al., 2005).

In this context, where GHG emissions undoubtedly pose the greatest threat to society in the medium
and long term (Whiteing, 2010), the European Union has set the ambitious target of reducing them by
55% by 2030 (European Commission, 2021), as it contributes significantly both to local emissions (i.e.
NOx, elemental carbon and organic carbon) that affect urban air quality, disrupting citizens' health and
life expectancy, and to global emissions (i.e. CO2) that affect global warming (Quak et al., 2016).
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Furthermore, some studies argue that emission reductions of less than 1% produce significant health
benefits (Jaller et al., 2016).

Urban transport is more polluting than long-distance transport due to the frequency of short trips and
stops. Fuel consumption increases considerably if the vehicle has to stop very often: with five stops in
10 km, fuel consumption can increase by up to 140% (Filippi et al., 2010).

Therefore, operations involving a large number of short journeys and a large number of stops make
urban freight transport less sustainable than long-distance transport (Tadic¢ et al., 2015).

In addition, urban logistics is more polluting than long-distance freight transport because delivery
vehicles are generally older, vehicles accelerate and decelerate continuously, and idling vehicles are less
energy efficient (Ragas Prat, 2018).

4.1.2.1 Some factors that influence pollutant emissions

In terms of urban logistics, pollutant emissions depend on several factors, such as the weight and size
of vehicles, the type of fuel used (Cui et al., 2015), the technical specifications of the vehicle, the load
capacity used, the distance travelled, traffic and road conditions, and the average speed, which will
depend, among other things, on the urban route itself. However, some studies indicate that CO2
emissions are not directly related to the weight of the load, but rather to the actual weight of the vehicles
used, including their load and unladen weight. This means that the use of appropriately sized vehicles
reduces CO2 emissions. The incorporation of a lighter vehicle would, however, mean a reduction in its
payload (Moutaoukil et al., 2015).

Behnke and Kirschtein (2017) argue that alternative routes and heterogeneous vehicles must be taken
into account when planning urban freight transport with an environmental focus. This could lead to
potential emissions savings of more than 4%. They therefore propose a vehicle routing model that seeks
to minimise the total GHG emissions of all vehicles used to serve all customers from a central depot.
Traditional approaches seek routes that minimise travel distance or travel time, but as environmental
issues become additional objectives in almost all business management processes, the most current
approaches address environmental aspects by focusing, for example, on minimising fuel consumption,
GHG emissions, noise, or similar measures.

Zhang et al. (2025) also address the importance of operational efficiency in delivery and environmental
sustainability as relevant aspects in achieving sustainable development in smart city distribution

logistics, proposing specific goods distribution routes using electric vehicles.

And Azad et al. (2023) assess how the use of electric tricycles can reduce pollutant emission costs,
thereby improving the sustainability of urban logistics.

4.1.2.2 Percentage of pollutant emissions generated by freight transport

Numerous studies refer to the percentage of pollutant emissions generated by freight transport. Table
3 shows some examples of these references:
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Table 5: Polluting emissions generated by freight transport

Cagliano et al. (2017) Approximately 8% of global energy-related
CO2 emissions are derived from freight
transport, 92% of which is due to road
transport.

Dablanc (2007) Although freight transport accounts for only
20-30% of road traffic in cities, it can generate
between 16 and 50% (depending on the
pollutant considered) of the atmospheric
pollutant emissions derived from transport
activities in a city. so although urban freight
transport operations constitute a small
proportion of road traffic in cities, they are
one of the main emitters of air pollutants.

De Marco et al. (2018) The share of CO2 emissions from goods
vehicles in relation to total urban traffic is
approximately 20 to 30%, while for PM

particles it can reach 50%.

Kin et al. (2016) Pollutant emissions from transport-related
activities within cities can account for up to
50%, depending on the pollutant considered.

Ragas Prat (2018) Urban freight distribution in European cities
accounts for 25% of transport-related CO2
emissions, 33% of NOx emissions and 50% of
particulate emissions.

Source: own elaboration.

4.1.3. Traffic congestion

Traffic congestion is a common phenomenon in major cities around the world (Figliozzi, 2007) and its
levels on urban roads are constantly increasing due to growing traffic demand as cities become more
populated (Taniguchi et al., 2003). Increasing levels of congestion are also likely to be related to the
increased frequency of delivery vehicle use and longer transport distances (Pawlak and Stajniak, 2011).

Therefore, as population and income (and thus total consumption) grow, and as global trade expands,
congestion is likely to worsen unless effective solutions are found, and its effects will be most noticeable
in urban areas, where, in the case of the EU, this problem is expected to worsen in the future (Whiteing,
2010).
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Table 6. Some consequences of traffic congestion

e Traffic congestion, caused mainly by increased population concentrations, together
with greater use of motor vehicles (Himanen et al.,, 2004), means that citizens and
transport operators have to spend more time travelling, causing a serious loss of
productive time.

e Some studies refer to the cost of time lost due to traffic congestion and inefficiencies in
urban logistics management, which accounts for approximately 2% of the GDP of any
OECD country (Sanz and Pastor, 2009).

o Other studies argue that, as a result of traffic congestion, Europe loses approximately
more than €80 billion per year (Sdoukopoulos et al., 2016), approximately 1% of the
European Union's GDP (Savelsbergh and Van Woensel, 2016).

e The increase in travel time and uncertainty caused by congestion affects the efficiency
of logistics operations. As congestion increases, the number of vehicles needed to
complete the journey also increases. This is accompanied by an increase in the
percentage of total driving time, as well as the average distance travelled per customer
(Figliozzi, 2007).

e Congestion increases the operating costs of carriers, who will need more fuel and will
have to bear higher labour costs due to the need for overtime (Figliozzi, 2007).

e Goods arrive late to their final recipients, thus increasing delivery costs (Tadi¢ et al.,
2015), which will have an impact on the final price of the products and, consequently,
on the competitiveness of companies.

e Traffic congestion often leads to the use of alternative routes, which may be longer and
less safe, thereby increasing transport costs and risk. These costs and risks are
transferred through the supply chain to the end user and also result in an overall loss
for society (Tadic et al., 2015).

e Traffic congestion encourages fuel consumption, pollution and accidents. Collisions
involving large lorries cause great trauma to communities, so that both the social and
environmental impacts of goods transport become a major problem for residents
(Taniguchi et al., 2003).

e Goods vehicles reduce road capacity more than other types of vehicles when they park,
for example, to carry out loading and unloading operations (Kin et al., 2016).

e When comparing passenger vehicles with commercial goods delivery vehicles,
although the latter are fewer in number, they are larger in size and noisier, and
therefore cause greater road safety issues (Anand et al., 2015).

Source: own elaboration.

Table 7. Some solutions to traffic congestion

e Traffic congestion is a major problem that affects all stakeholders today. According to
the European Commission, 9 out of 10 Europeans believe that the traffic situation in
their city could be improved, which is why many cities are trying to optimise their
traffic situation by setting up traffic control management, responsible for monitoring
and controlling the city's traffic infrastructure to ensure safe, efficient and effective
flows that minimise congestion (Koster et al., 2015).
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¢ One measure that could reduce traffic congestion in cities would be night-time
deliveries, which, although they could provide advantages for logistics service
providers and citizens, could harm both recipients, by increasing their operating costs,
and local residents, due to the noise nuisance they may cause (Verlinde and Macharis,
2016).

Source: own elaboration.

4.1.4 Noise

In the European Union, 80% of noise in cities comes from traffic and interferes with people's basic
activities such as communication, sleep and rest, causing physical and psychological disorders in many
cases.

Research carried out by the World Health Organisation (WHO) shows that more than 34 million EU
citizens are exposed to noise levels exceeding 50 decibels at night, when the limit should be less than 30
decibels. This leads to health problems and dysfunctions in the human body (Kauf, 2016).

Although noise is mainly taken into account in zoning policies, the evolution of its impacts does not
seem to have progressed very far and in many cases it is still treated as a nuisance (Himanen et al., 2004).

4.1.5 Road safety

With the increase in the number of goods vehicles, road safety is declining. Furthermore, road
characteristics, vehicle types, driver training and traffic management are often not taken into account in
the route planning process for goods vehicles, and these weaknesses are leading to an increase in the
number of accidents and damage to infrastructure, i.e. roads (Tadic et al., 2015).

Urban logistics affects road safety in multiple ways (Ragas Prat, 2018):

e If goods vehicles park near pedestrian crossings, they can block direct visibility between
pedestrians and other traffic.

e Logistics corridors generally run along the main roads of cities, affecting pedestrians and other
smaller vehicles.

e On other occasions, larger vehicles, due to their size, do not take pedestrians and smaller
vehicles into account, unconsciously ignoring their presence.

¢ In addition, they need more space to turn, sometimes occupying lanes and spaces intended for
pedestrians and cyclists.

4.2 Challenges and proposals for improving the sustainability of urban logistics

Important challenges in urban logistics and possible proposals to promote a transition towards smart
and sustainable cities are described and analysed below.
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Table 8. Sustainability challenges and proposals

Challenges Proposals

Heterogeneous preferences of different Integration/collaboration

stakeholders

Lack of efficient transport policies Incorporation of sustainability into
governance and urban freight transport
policy-making

Lack of knowledge of international norms Improvement of logistics and freight

and standards transport quality

Poor environmental performance of Integration of sustainable development into

companies supply chains

Need to promote technological development | Smart cities.

and logistics 5.0

Source: own elaboration.
4.2.1 Heterogeneous preferences of different stakeholders. Proposal for integration/collaboration

The sustainability/unsustainability of urban freight transport often depends on the specific stakeholders
involved and their perception of their activity/role in urban logistics. A possible solution from one
actor's point of view may represent a new and insurmountable problem for another, which exacerbates
the complexity of the system. In this regard, local policymakers, in addition to being effective in
achieving economic, environmental and social objectives, have to deal with this complex framework of
heterogeneous stakeholders in order to gain their acceptance of such policies. That is why conducting
comprehensive ex ante policy assessments, acquiring specific data from each of the stakeholders (even
though this data acquisition process is critical and costly), becomes essential for forecasting the likely
effects and reactions of these policies on the different stakeholder groups affected (Comi et al., 2024;
Gatta and Marcucci, 2016; Nuzzolo and Comi, 2014).

However, while city administrators make great efforts to develop ex post evaluation methodologies to
understand results, draw lessons for other implementations, and compare best practices in city logistics,
unfortunately, ex ante estimates of these urban logistics measures are rarely carried out. Cause-and-
effect relationships are not studied, and there is no estimation of the conditions required to ensure that
objectives are achieved (Estrada and Roca-Riu, 2017).

On the other hand, transport sustainability, from a policy perspective, is often treated in isolation, and
policymakers should reconcile sustainability with other public objectives (Himanen et al., 2004).

4.2.2 Lack of efficient transport policies. Proposal to incorporate sustainability into the governance
and formulation of urban freight transport policies

The growing popularity of the concept of sustainable development in recent years has led public bodies
to incorporate sustainability issues into urban freight transport policy considerations, with the aim of
developing sustainable urban freight transport that takes into account social, economic and
environmental dimensions (Akyol and De Koster, 2013).
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The basis for this sustainable development of urban freight transport are solutions that could support
the implementation of the transport process in terms of its optimisation and reduction of negative
impacts, solutions that are based on the integration of many different subsystems and require effective
information flows and modern technologies for their operation (Iwan, 2016).

The Transport Policy Agenda of the European Union and Member States has also been considering the
sustainability of transport systems for a long time, and its development has been strongly driven by
policies supported mainly by research, funded by various national (government institutions and private
companies) and international (European Union Framework Programmes) sources (Janic, 2006).

Table 9. Objectives of the European Union's Research Programmes

e To understand the problems and develop solutions to mitigate the impacts that
transport systems have on society and the environment.

¢ Disseminate existing knowledge and exploit research results to support the EU's
Common Transport Policy and the national policies of Member States.

e Develop and integrate innovative transport technologies for introduction into more
sustainable future transport systems.

Source: own elaboration.

4.2.3 Lack of knowledge of international norms and standards. Proposal to improve logistics and
freight transport quality

The European Committee for Standardisation (CEN) provides a platform for the development of
European standards and other specifications and is the only recognised European organisation
authorised to plan, draft and adopt European standards in almost all areas of economic activity.

Table 10. European international norms and standards that exist to promote logistics and freight
transport quality

UNE - EN 13011:2001: Transport services. Freight transport chains. System for declaring
service conditions.

UNE - CEN / TR 14310: 2003: Freight transport services. Declaration and information on
environmental performance in the freight transport chain.

UNE - EN 13876: 2003: Transport. Logistics and Services. Freight transport chains. Code of
good practice for the provision of freight transport services.

UNE - EN 12507: 2006: Transport services. Guide for the application of Standard EN ISO
9001:2000 to road and rail transport, storage and distribution companies.

UNE - EN ISO 9001: 2015: Quality management systems. Requirements (ISO 9001:2015).

UNE - EN 12798: 2007: Transport quality system. Road, rail and inland waterway transport.
Quality system requirements complementary to EN ISO 9001 with regard to the safety of the
transport of dangerous goods.

UNE - EN 15696: 2009: Self-storage. Specifications for self-storage services.

Source: own elaboration.
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In addition to the above standards, there are key ISO management standards: ISO 9001 (quality
management system requirements), ISO 14001 (environmental management system requirements) and
ISO 28000 (supply chain security management system).

On the other hand, by way of example, ISO 14064 provides governments, companies, countries, regions
and other organisations with an integrated set of tools aimed at guiding the measurement,
quantification and reduction of greenhouse gas emissions, with ISO 14064-1 clarifying the principles
and requirements at company level for measuring and reporting greenhouse gas emissions and
removals (GHG) (Tacken et al., 2014).

There is also a draft UNE 178304 standard, "Smart cities. KPIs for the characterisation, monitoring and
improvement of urban logistics or last-mile distribution", which aims to define and establish key
performance indicator (KPI) requirements for the characterisation, monitoring and improvement of
urban logistics or last-mile distribution, from the point of view of reducing the impact of the activity,
energy efficiency and cost reduction.

For its part, the International Organisation for Standardisation's ISO 37120: 2018 standard: Sustainable
cities and communities - Indicators for city services and quality of life proposes a series of indicators
that measure service provision and quality of life in cities. These types of standards make it possible to
analyse the effects of urban transport (Hajduk, 2017).

In this regard, as environmental management standards become increasingly common and
certifications such as ISO 14001 and corresponding environmental management systems are
increasingly valued, many companies are planning to obtain certification if they do not already have it,
in addition to measuring their carbon footprints, energy consumption, noise, empty trips, or having
ecological KPIs (Tacken et al., 2014).

It also appears that carbon footprints are often the measurement technique chosen by logistics service
providers. However, different standards are used, indicating a lack of general agreement on
measurement, so standardisation at the sectoral level would be desirable in terms of the effectiveness of
the application of different certification schemes (Tacken et al., 2014).

Some studies argue that, in general terms, these standards are little known except for ISO 9001 and ISO
14001, so an effort is needed to disseminate them and make them known to all users (Islam and Zunder,
2014).

4.2.4 Poor environmental performance of companies. Proposal to integrate sustainable development
into supply chains

In today's complex and uncertain business environments, where companies are increasingly subject to
external pressures from both legislation and public opinion, the pursuit of sustainable development is
imperative, and companies must reconfigure their supply chains to combine economic prosperity, social
equity and environmental quality. In this context, environmental analysis is a strategic activity that is
becoming increasingly important, although there is still insufficient knowledge about how to create
sustainable supply chains, and companies lack the knowledge they need to address the challenges
posed by the need to adhere to the principles of sustainable development (Fabbe-Costes et al., 2014).
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Thus, growing economic, political and social pressures are causing companies to prioritise their efforts
to reduce their environmental impact (Tacken et al., 2014), and both innovation and resilience are
becoming necessary traits that they must acquire in order to compete in the dynamic and turbulent
environments that characterise today's markets, as they show that they are receptive to change; they are
always ready to face new challenges, actively seeking innovative and creative ideas; they can respond
quickly to sudden disruptions; and they can better meet customer needs.

In this regard, organisations are increasingly investing in innovative capabilities related to logistics,
with the aim of increasing their service levels. This is being demonstrated, for example, by companies
such as DHL, which is innovating in environmental sustainability and urban logistics to anticipate
possible disruptions that may occur in the urban distribution environment (Golgeci and Ponomarov,
2013).

On the other hand, sustainable development has an impact on operations and supply chain
management, modifying product design, sourcing, production, transport models, stock policies,
distribution and waste networks, and partner relationships. However, companies should not simply be
reactive, aimed at complying with legal requirements, but rather proactive. As companies face the
challenges of integrating sustainable development into their supply chains, they will discover the
strategic benefits that can be accumulated, which may be related to better financial performance,
improved corporate reputation, and greater competitive advantage (Fabbe-Costes et al., 2014).

Sustainability is therefore considered a key factor that can help companies improve both their
operations and strategic growth, while gaining a competitive advantage and delivering sustainable
value to society at large (Mangiaracina et al., 2015).

Some studies have argued that the environmental performance of transport is a value-added service for
some segments of shippers, and some of the largest logistics service providers (LSPs) offer services with
excellent environmental performance (Arvidsson et al., 2013).

4.2.5 Need to promote technological development and logistics 5.0. Smart city proposal.

Organisations need to invest in Logistics 5.0 systems in order to optimise processes and achieve greater
operational efficiency in today's competitive environments. The use of advanced technologies such as
artificial intelligence can also have a major impact on the environment, contributing significantly to
green logistics (Nicoletti and Appolloni, 2024).

The concept of a smart city proposes a holistic view of all aspects related to city management, such as
construction, energy, the environment, government, housing, mobility, education, health, and urban
logistics, from an integrated and optimised approach to all freight transport systems within the city in
terms of efficiency, safety, viability, and environmental sustainability. Within this framework, smart
technological tools, services, and applications are integrated into a single platform, which provides
interoperability and coordination between the various sectors (Perboli et al., 2014).
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Reyes-Rubiano et al. (2021) consider a smart city to be a city in which technology is applied to improve
urban operations, infrastructure, strategies and policies, emphasising the dimensions of technology and
sustainability as key elements in achieving the transition to smart cities.

These are modern cities that use innovative technologies in all areas of their operations and comply
with the environmental protection requirements demanded by the European Union, improving the
quality of life and competitiveness of businesses located in their urban areas (Kauf, 2016). They provide
businesses with the necessary infrastructure to perform Big Data analysis, facilitate governance
mechanisms based on collaboration between various stakeholders (businesses, end users and local
stakeholders), and information and communication technology-based infrastructures that enable the
dissemination of big data and the implementation of initiatives and solutions that provide a better
quality of life, making a city more attractive. In addition, they have potential workers with the necessary
skills to manage them (Tachizawa et al., 2015).

5. Discussion. The need to improve the sustainability of urban logistics and achieve sustainable cities

Freight transport is caught in a constant tension between efficient logistics and sustainable development
(Tadi¢ et al.,, 2015), the latter being considered as development that meets present needs without
compromising the ability of future generations to meet their needs (Janic, 2006; Mangiaracina et al.,
2015).

Therefore, logistics managers face the challenge of designing sustainable supply chains for the future,
as well as ensuring the continuous development of the capacity of sustainability management
professionals (Von der Gracht and Darkow, 2016).

Some studies argue that the process that regions must follow to move towards more sustainable urban
transport development should consider the four pillars in the order presented here: governance,
financing, infrastructure and neighbourhoods, with Greater London providing a good example in this
regard. However, even if a city meets the requirements for sustainable urban transport, it would still
need to adapt its governance structure to the growth of the region (Kennedy et al., 2005).

Although in recent years urban logistics initiatives have focused on improving the efficiency, safety,
viability and environmental sustainability of urban transport systems, and although several projects
have been developed for this purpose, transport is still considered an important sector that needs further
improvement (Perboli et al., 2014).

In order to overcome the challenges of urban logistics and achieve modern, smart and sustainable cities,
it is necessary to implement proposals that integrate a technological, organisational and governance
approach to help build more sustainable urban logistics ecosystems, characterised by collaboration
between public and private actors, enabling not only the digital evolution of cities, but also a structural
transformation of urban logistics, thus turning it into a lever for resilience, efficiency and cohesion
(Rubino et al., 2025).
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6. Conclusions

Although urban logistics is an indispensable element for the functioning of modern cities, it is also
accompanied by a series of negative externalities that need to be understood and well managed in order
to improve the quality of cities.

The aim of this study was, firstly, to identify the main externalities generated by urban logistics and,
secondly, to understand the main challenges and propose actions that would enable progress towards
smarter and more sustainable city models. To this end, a literature review was conducted with the aim
of first identifying the main negative externalities generated by urban logistics and, secondly, the
challenges and proposals for action that could be implemented to achieve more sustainable cities.

Various authors refer to these externalities in their publications, which can be summarised in the
following five categories: excessive consumption of energy resources, polluting emissions, traffic
congestion, noise and road safety. In addition to these externalities, companies prioritise economic
efficiency to the detriment of environmental and social objectives, which reinforces their persistence.

With the aim of assisting in the transition to smart cities and improving the sustainability of urban
logistics, a series of proposals are put forward that could mitigate the externalities and challenges it
faces. The analysis shows that the heterogeneity of stakeholders and their divergent perceptions
constitute a structural challenge to the viability of sustainable policies in urban logistics. It is critical to
implement rigorous ex ante assessments that allow impacts to be anticipated, rather than focusing solely
on ex post assessments. There is also a lack of clear and integrated urban transport policies, which
requires greater incorporation of sustainability into public governance and the formulation of urban
freight transport policies. The lack of knowledge of international norms and standards also creates a
need to improve logistics quality and freight transport. The adoption of international standards in
logistics and transport could contribute to standardising practices, improving the efficiency and quality
of the system. In addition, companies must face the challenges of integrating sustainable development
into their supply chains. Finally, smart city proposals show great potential for harmonising mobility,
technology and sustainability, favouring the reduction of externalities generated by urban logistics.
Digitalisation and the use of technologies such as loT, Big Data, Al, drones and autonomous vehicles
represent new opportunities for operational and energy efficiency. At the same time, companies must
restructure their supply chains to integrate sustainability as a strategic focus, generating competitive
advantages and strengthening their resilience.

All of this suggests that, in order to support the transition to a sustainable urban logistics model, both
technological innovation and cooperation between the different agents are required, under a systemic
and long-term approach.

The results of this study can help decision-makers and transport and logistics managers in various
sectors, both public and private, to understand the current priorities and approaches in this transition
towards sustainable urban logistics and a model of resilient, inclusive and smart cities that inspire the
guidelines of the 2030 Agenda.
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Resumen

Si bien la logistica urbana constituye un eje vital para las ciudades, a menudo se presta de forma
ineficiente y las tendencias actuales mas habituales son insostenibles, lo que genera una necesidad
urgente de encontrar formas innovadoras de reducir sus externalidades. Este articulo presenta una
revision sistematica de la literatura con el objetivo de analizar en profundidad las externalidades
negativas asociadas a la logistica urbana, como la congestion vehicular, las emisiones contaminantes, el
consumo energético, los accidentes y el ruido. Ademds de analizar estos y otros desafios, el articulo
ofrece propuestas tecnologicas, organizativas y de gobernanza para promover una transicion hacia
ciudades inteligentes y sostenibles, en linea con los retos de sostenibilidad y eficiencia de la Agenda 2030
y los principios de la Logistica 5.0.
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