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Abstract

Megatrends are long-term, global forces that shape the economy, society, technology, and
culture, posing new challenges for logistics. The aim of this paper is to examine the impact of
key megatrends on logistics processes and supply chains, and to demonstrate how the research
laboratories of the Faculty of Logistics at the University of Maribor (FLUM) adapt to these
megatrends in developing innovative, flexible, and sustainable solutions. The megatrends
considered include demographic changes, technological development, collaboration and
integration, globalisation, and environmental factors and sustainability. The following section
presents how FLUM research laboratories contribute to adapting to key megatrends. The
Laboratory for Cognitive Systems in Logistics addresses technological megatrends by
developing artificial intelligence algorithms for decision optimisation and process automation.
The Laboratory for Quantitative Modeling in Logistics supports technological development
and the complexity of global supply chains through mathematical modeling and big data
analytics to enhance efficiency and resilience. The Laboratory for Sustainable Mobility and
Transport focuses on environmental megatrends by researching sustainable transport
solutions, vehicle electrification, and urban logistics. The Laboratory for Logistics and Supply
Chain Management addresses megatrends in globalisation, collaboration, and integration by
developing strategies for flexible and effective supply chain management. This paper provides
insight into how megatrends are shaping the future of logistics and how FLUM laboratories

contribute to the development of adaptable, efficient, and sustainable solutions.

Keywords: megatrends, logistics, supply chains, research laboratories
JEL classification: M11, R41, O33, Q56

139


mailto:mirjana.lazarevic1@um.si
mailto:mateja.forte@um.si

33. MEDUNARODNA KONFERENCIJA / 33TH INTERNATIONAL CONFERENCE
- 1ZAZOVI NOVIH TEHNOLOGIJA U FUNKCIJI MOBILNOSTI | ODRZIVOG RAZVOJA —
- CHALLENGES OF NEW TECHNOLOGIES IN THE FUNCTION OF MOBILITY AND SUSTAINABLE DEVELOPMENT -

INTRODUCTION

In the contemporary global environment, logistics and supply chains are facing increasing
complexity, uncertainty, and dynamic change. Their functioning is no longer influenced solely
by operational and cost-related aspects, but increasingly by broader structural shifts arising
from long-term societal, economic, and technological developments. These processes, defined
as megatrends, significantly reshape the organization, management, and optimisation of
logistics systems, requiring adaptation at both strategic and operational levels. Among the key
megatrends affecting logistics are demographic changes, accelerated technological
development, the transformation of globalisation, the growing importance of collaboration and
integration, and increasingly prominent environmental and sustainability considerations. Their
impact is reflected in the transformation of supply chains toward greater digitalization,
flexibility, resilience, and sustainability. Understanding these trends is becoming essential for
the development of effective logistics solutions and for ensuring the long-term competitiveness
of organizations. In this context, research institutions also play an important role, contributing
to the development of new knowledge, methods, and technologies for addressing contemporary
logistics challenges. The laboratories of the Faculty of Logistics at the University of Maribor
represent a significant research environment where theoretical insights are integrated with
applied solutions in the field of logistics and supply chains. The purpose of this paper is to
analyze key megatrends and examine their impact on logistics and supply chains, with a
particular focus on the research orientations of the laboratories of the Faculty of Logistics. The
paper thus connects theoretical concepts of megatrends with specific research activities and
demonstrates their influence on logistics and supply chains.

1. TRENDS AND MEGATRENDS
A trend is a statistical concept that indicates the direction of global changes in the future. It
represents a development trajectory that guides activities toward the balanced growth of
individual economic sectors (Galinska, 2018). Across different fields, it appears as a process
of change that can be examined from economic, psychological, or sociological perspectives,
and may manifest as a short-, medium-, or long-term phenomenon at either a regional or global
scale (Vejlgaard, 2008, p. 9). Trends can differ in terms of their scope and duration. They may
be classified as regional, national, or global. In addition, trends can be divided into the
following categories (Wicker, 2010, p. 7):

e short-term trends (fashion trends);

e medium-term trends (consumer trends);

e medium- to long-term trends (social and cultural trends);

e long-term trends (so-called megatrends).
Figure 1 below illustrates the relationships among selected trends.

Megatrends
Social and Cultural Trends
Consumer Trends

Fashion Trends

Impact Period

Figure 1: Specification of trends (Source: Wicker, 2010, p. 7)
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Among the longest-lasting and most influential forms of trends are megatrends, which
transcend the temporal and spatial boundaries of conventional trends and significantly shape
the development of modern economic systems. Their impact is also highly pronounced in the
field of logistics, which represents one of the fastest-growing economic sectors. An analysis of
key changes in this sector indicates that the logistics industry is strongly shaped by megatrends
(Kersten, Blecker, & Ringle, 2014, p. 15).
The term “megatrend” was first introduced in 1982 by John Naisbitt to describe “large-scale
social, economic, political, and technological changes that influence us over an extended period
of time” (Naisbitt, 1982). Megatrends can be defined as global trends, phenomena, or processes
that stem from the long-term civilizational development of humanity. They permeate all areas
of human activity, including economic, social, political, and cultural systems, and also
influence human consciousness (Muszynski, 2001). They represent global, long-term, and
macroeconomic forces of development that shape business, the economy, society, and
individual lives, while also influencing the future development of society (Kumar & Sharma,
2021).
Megatrends differ from trends primarily in their duration and scope of impact, as the latter are
typically shorter-term and limited to narrower geographical or thematic contexts (Rohner,
2018). In contrast, megatrends represent long-term and global processes that affect most
regions of the world (Kalaitzi et al., 2021). Their key characteristics are defined by three
dimensions (Kartnig, Grosel & Zrnic, 2012):
o time horizon: they can be observed over several decades, with their effects already
partially visible today, allowing for reliable projections into the future;
e scope: they are global in nature and affect most regions of the world, while also
generating complex interactions between political, social, and economic systems;
o impact strength: they significantly influence the functioning of states, organizations,
and individuals, shaping long-term development trajectories.

2. MEGATRENDS AND THEIR IMPACT ON LOGISTICS AND SUPPLY
CHAINS

Megatrends identified in the literature differ in their scope and nature. Some of them directly
affect logistics and its key domains, particularly supply chains. Among the most significant are
(Seppdld, 2016): (1) demographic changes, urbanization, and shifting demand, (2)
technological development, (3) collaboration and integration, (4) globalisation, reshoring, and
changing global competition, and (5) environmental factors and sustainability. These
megatrends do not operate in isolation but rather as interconnected forces that collectively
shape the structure, efficiency, and resilience of modern logistics systems. Their combined
impact is reflected in increasing demands for flexibility, digitalization, and sustainable
operation of supply chains.

2.1. DEMOGRAPHIC CHANGES

Christopher (2011, p. 258) states that among the most important emerging factors shaping the
future of supply chains are demographic changes and shifts in global consumption patterns.
Demographic changes and urbanization influence the structure of demand for goods and
services. Stevens and Johnson (2016, p. 38) note that in the future, customers will demand
greater differentiation and a higher level of customization of products and services, which will
be enabled by the development of mass customization and new distribution models.

At the same time, the ageing of the population in developed countries and the growth of the
global population are changing consumption patterns (Liimatainen et al., 2015, p. 280).
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The increased need for pharmaceutical products associated with ageing leads to growing
demand for specialized transport requiring controlled conditions, such as temperature and
cleanliness (Gernandt, 2012). Consequently, specialized and more regulated supply chains are
being developed, focusing on high reliability and traceability.

At the same time, due to changing customer expectations, the logistics sector is facing
increasing pressure for faster delivery. Demands for next-day, same-day, or even very short
delivery time windows (Gue et al., 2014, pp. 23-25) are driving the expansion of small-parcel
distribution directly to end users (Liimatainen et al., 2015, p. 280).

This implies a shift in the organization of logistics systems, where proximity to the customer
and the ability to respond quickly are becoming crucial. Antai and Ohlson (2013, p. 512)
therefore emphasize that increasing demands for customized services and shorter delivery
times are strengthening the role of urban logistics centers and last-mile optimisation.

2.2. TECHNOLOGICAL DEVELOPMENT
Technological megatrends have varying levels of impact and adoption dynamics
across different industries. While they are already widely used in the financial sector, other
industries such as logistics, healthcare, and education are adopting them more gradually. In
logistics, key technological megatrends include artificial intelligence, big data, and
blockchain technology (Kumar & Sharma, 2021).

Artificial intelligence is based on the concept that human intelligence can be modelled in a
way that enables systems to imitate and perform tasks of varying complexity (The
Investopedia Team, 2025). Its implementation in logistics represents an important transition
towards greater efficiency and innovation, while simultaneously requiring appropriate
management due to the potential for process disruptions (Zhu, Liu, & Shi, 2022). In practice,
Al is applied across numerous areas, including process automation, warehouse optimisation,
safety enhancement, advanced analytics, and improved customer communication. It is
utilised throughout the entire logistics chain, from warehousing and distribution to transport
operations, ports, and airports (Takyar, 2024). The primary objective is the automation of
repetitive tasks, which increases productivity and reduces operational costs (Savi¢, 2021).
This development signifies a shift in logistics from a predominantly operations-oriented
system towards a data-driven and automated environment, where decision-making and
process management are becoming increasingly proactive.

Big data also plays an important role, as the logistics sector generates vast amounts of data
due to extensive flows of goods and information. Logistics providers monitor millions of
shipments on a daily basis, recording data on origin, destination, weight, content, and location
(Leki¢ et al., 2021). Howeyver, it remains an open question to what extent this data is actually
being utilized. Greater integration and linking of data flows among different actors in supply
chains could reduce market fragmentation and enable new forms of collaboration and process
optimisation (Anshari et al., 2018). Big data therefore does not represent only a technological
tool, but also a foundation for the transition toward more integrated, transparent, and data-
driven logistics systems, where the quality of analytics is becoming a key determinant of
competitiveness.

Blockchain technology is also becoming increasingly important, as it enables
greater transparency and trust among stakeholders in supply chains. Its applications
include information sharing, goods tracking, and the execution of financial and payment
processes (Harish et al., 2025). Due to this technology, the logistics sector is increasingly
evolving toward decentralised and digitalised systems, where process efficiency and
transparency are improved (Wang et al, 2021). Blockchain reduces the need for
intermediaries and enhances traceability, which significantly contributes to more reliable
supply chain operations. In this way, it supports the development of collaborative and secure
logistics networks in which trust between actors is increasingly enabled by technology rather
than solely by institutional mechanisms (Harish et al., 2025).
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2.3. COLLABORATION AND INTEGRATION

Collaboration in supply chains is divided into vertical and horizontal collaboration, where the
former involves coordination between different functions within a company as well as
cooperation with customers and suppliers, while the latter refers to collaboration among
competitors or other organizations (Barratt, 2004, p. 32). The role of collaboration in logistics
has increased in recent years, as it represents one of the key factors for ensuring efficient and
sustainable operation of logistics systems. Gue et al. (2014, pp. 41-44) emphasize that the
development of collaboration is essential to support the needs of the economy and society,
while simultaneously achieving low costs and reducing negative environmental impacts.

In practice, the potential of collaboration is mainly reflected in better resource utilization and
the optimisation of logistics processes. Sharing transport capacities, such as trailers, enables
the reduction of empty runs, which contributes to lower fuel consumption, reduced labour and
capital costs, and decreased strain on transport infrastructure (Seppéld, 2016). Despite these
advantages, significant limitations remain, particularly related to data sharing, security issues,
and the high level of competition among companies (Gue et al., 2014, p. 5).

The development of collaboration and integration therefore leads to the transformation of
logistics systems into more connected and coordinated structures, where -efficiency
increasingly depends on the aligned performance of all stakeholders in the supply chain. This
implies that the competitiveness of companies is no longer determined solely by the
optimisation of their own processes, but by their ability to integrate into broader logistics
networks.

2.4. GLOBALISATION

Globalisation represents one of the key economic phenomena of recent decades, which has
significantly reshaped the organization of production and distribution. Through globalisation,
industrially developed countries have mainly benefited from lower production costs, as
manufacturing has been relocated to regions with more favourable conditions, such as the Far
East and Central Europe. At the same time, developing countries have gained new jobs and
greater access to economic development, which has contributed to a broader availability of
goods and an increase in living standards (Gernandt, 2012).

The connection between globalisation and the development of increasingly long and complex
supply chains is direct. The growth of globalisation, free trade agreements, and outsourcing
increases the importance of logistics and supply chain management (Ballou, 2007, p. 341). At
the same time, companies are increasingly faced with the challenge of optimising global flows
of goods, while awareness of risks such as supply disruptions, geopolitical changes, and market
instability is gradually increasing. Consequently, companies are more frequently reassessing
their strategies for managing global supply chains (Stank et al., 2015, p. 24).

Globalisation has also contributed to the increasing importance of logistics within companies’
overall cost structures, as greater transport distances and the need for inventory coordination
have led to higher logistics costs (Ballou, 2004, p. 16). This creates a need for more efficient
management of complex logistics networks, where flexibility, resilience, and strategic

supply chain planning are becoming key factors.

2.5. ENVIRONMENTAL FACTORS AND SUSTAINABILITY
Growing awareness of the limited availability of natural resources, global warming,
greenhouse gas emissions, and associated health risks is encouraging companies to
increasingly integrate sustainable practices into their business strategies.
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In addition to regulatory pressures, companies also recognize reputational risks and potential
damage to brand value that can result from unsustainable practices within supply chains (Dey
etal, 2011, p. 1238).

Sustainability in logistics is implemented through both primary and support activities within
the supply chain. Key activities include warehousing, materials handling, procurement,
packaging design, and information management, all of which also represent a significant share
of logistics costs (Dey et al., 2011, pp. 1244—1245). Integrating sustainability principles into
these processes enables the reduction of negative environmental impacts while simultaneously
improving operational efficiency.

Companies that integrate sustainability at an advanced level not only contribute to reducing
environmental and social impacts but also improve their competitive position while
maintaining economic viability (Stank et al., 2015, pp. 26-27). At the same time, the increasing
focus on energy and environmental issues opens up new business opportunities and contributes
to broader economic development (Liimatainen et al., 2015, pp. 280-281). In this context,
sustainability is becoming an integral part of modern logistics systems, where economic
objectives are increasingly intertwined with environmental and social dimensions of
development.

3. LABORATORIES OF THE FACULTY OF LOGISTICS AND
MEGATRENDS

The megatrends presented in the previous chapter have a significant impact on the development
of logistics and supply chains and are also reflected in the research directions of the laboratories
at the Faculty of Logistics, University of Maribor (FLUM). Individual laboratories address
different aspects of these megatrends, with their research areas complementing one another.

3.1. COGNITIVE SYSTEMS LABORATORY IN LOGISTICS

The research work of the Cognitive Systems Laboratory in Logistics is focused on the
development, modelling, and optimisation of mechatronic (robotic) systems and intralogistics
processes, with an emphasis on transport and warehousing systems, packaging, and reverse
logistics. Fundamental research includes the development of advanced analytical and
numerical models for system optimisation, while applied research covers the development of
prototypes of transport and warehousing equipment, material flow analysis in intralogistics,
packaging development, the use of 3D printing, and the identification and tracking of logistics
processes using GS1 solutions (Faculty of Logistics, University of Maribor, n.d.).

Such a research orientation of the laboratory is directly linked to technological megatrends,
particularly the automation, digitalisation, and robotisation of logistics processes arising from
changes in modern supply chains. The development and optimisation of mechatronic systems
and intralogistics processes reflect the need for greater efficiency, flexibility, and precision in
managing material flows. The use of analytical and numerical models, as well as tracking
technologies, supports the transition toward data-driven and automated logistics systems and
reflects the impact of megatrends on the digitalisation of logistics. In this way, the laboratory
contributes to the development of more automated, data-supported, and efficient logistics
systems.

3.2. QUANTITATIVE MODELLING LABORATORY IN LOGISTICS

The Quantitative Modelling Chair focuses on mathematical modelling and the optimisation of
material flow in logistics networks, with quantitative modelling of logistics processes
representing its central research orientation. In addressing complex optimisation problems,
methods from graph theory, combinatorial optimisation, and geographic information systems
(GIS) are used (Faculty of Logistics, University of Maribor, n.d.).
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Research areas include route optimisation and fleet management, optimisation of internal
transport routes in production systems, and optimisation of internal logistics in manufacturing,
service, and healthcare organisations. In addition, research focuses on the simulation of
logistics processes, spatial data analysis using GIS, and the optimisation and recording of
working time in service activities (Faculty of Logistics, University of Maribor, n.d.).

The research orientation of this laboratory is linked to the impacts of technological and
organisational megatrends on modern logistics systems, as well as to the increasing complexity
of supply chains, digitalisation, and the need for more efficient decision-making. By using
methods from graph theory, combinatorial optimisation, and geographic information systems,
it enables the analysis of spatially distributed logistics problems arising from globalisation,
urbanisation, and changes in demand. In this way, the laboratory contributes to the optimisation
of transport routes and fleet management, as well as to more data-driven and adaptable logistics
system performance.

3.3. SUSTAINABLE MOBILITY AND TRANSPORT LABORATORY

The Sustainable Mobility and Transport Laboratory focuses its research on sustainable and
integrated transport planning, traffic safety, sustainable supply chains, and transport
economics. Within integrated transport planning, it addresses measures such as parking
management, transport infrastructure planning, traffic calming, promotion of walking and
cycling, development of public transport, as well as mobility management and freight transport
(Faculty of Logistics, University of Maribor, n.d.).

In addition, the laboratory studies sustainable supply chains in connection with electric
mobility, energy efficiency, and renewable energy sources, as well as assessing environmental
impacts throughout the entire life cycle. In the field of transport economics, research includes
the analysis of transport supply and demand, transport policy, cost structures, and the
organisation of the transport sector. A particular emphasis is placed on strategic urban mobility
planning using multi-criteria decision-making models (Faculty of Logistics, University of
Maribor, n.d.).

The laboratory’s research directly addresses environmental megatrends, urbanisation, and the
technological development of transport systems. In the field of integrated transport planning
and urban mobility, it is linked to the challenges of increasing urbanisation and changes in
travel behaviour, while traffic safety reflects the importance of the human factor in increasingly
complex transport systems. Furthermore, the study of sustainable supply chains, electric
mobility, and energy efficiency is directly related to environmental megatrends and the need
to reduce the environmental impacts of transport.

3.4. MANAGEMENT IN LOGISTICS AND SUPPLY CHAINS LABORATORY

The Management in Logistics and Supply Chains Laboratory focuses on the impact of
technological and socio-economic changes on the transformation of modern supply chains. Its
research includes the analysis of new organisational forms of logistics systems and the impact
of changes in business models and stakeholder integration.

An important research area also includes human resource management, social responsibility,
and the adaptation of competencies in logistics in the context of technological and
organisational change (Faculty of Logistics, University of Maribor, n.d.).

Such a research orientation primarily addresses technological and socio-economic megatrends
and supports the development of new organisational and business models in logistics. Particular
emphasis is also placed on demographic and social changes that influence work organisation
in logistics, labour availability, and the long-term sustainability of supply chain management.
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In addition, the laboratory examines the importance of collaboration and integration from the
perspective of strategic partnerships, the formation of network-based business models, and the
strengthening of supply chain resilience in conditions of increased uncertainty. In this way, it
contributes to understanding how logistics system management adapts to broader changes in
the global environment.

The following Table 1 presents a summary of the key research areas of individual laboratories
and their links to major and secondary megatrends in logistics and supply chains.

Table 1. Overview of laboratory research areas and their relation to megatrends in logistics

and supply chains
LABORATORY CORE RESEARCH | MAIN SECONDARY
AREA MEGATREND MEGATRENDS
Cognitive Systems in | Development, Technological Globalisation;
Logistics modelling, and | development Demographic changes
optimisation of
mechatronic  systems
and intralogistics,
robotics, automation
Quantitative Mathematical Technological Globalisation;
Modelling in Logistics | modelling and | development Demographic changes;
optimisation of .
logistics networks Coop erg‘uon and
integration
Sustainable Mobility | Sustainable transport | Environmental factors | Demographic = changes;
and Transport planning and transport | and transport Technological
economics development;
Globalisation
Logistics and Supply | Organisation and | Cooperation and | Demographic changes;
Chain Management management of | integration Technological
socially  responsible development
supply chains

CONCLUSION

Megatrends in logistics and supply chains are not a new phenomenon; however, their influence
is becoming increasingly pronounced as the global economy continues to evolve. Among the
key megatrends shaping modern logistics systems are demographic changes and urbanisation,
technological development, collaboration and integration, globalisation, as well as
environmental factors and sustainability. These megatrends operate in an interconnected and
interdependent manner, collectively creating new requirements and opportunities for the
development of logistics and supply chains.

Their impact is reflected in the transformation of logistics from a traditionally operationally
oriented activity into a strategic, data-driven, and technologically advanced field. Increasing
demands for speed, flexibility, and service reliability are driving the development of innovative
solutions such as automation, artificial intelligence, advanced analytics, and digital platforms.
At the same time, globalisation and its associated risks highlight the importance of supply chain
resilience and adaptability, while sustainability is becoming a key element of long-term
competitiveness.
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Research institutions play a particularly important role in addressing these challenges, as they
contribute to the development of innovative solutions through their work. The findings of this
paper indicate that the laboratories of the Faculty of Logistics, University of Maribor, actively
address key megatrends through their research orientations. Their work is reflected in the
development of advanced technologies, optimisation methods, sustainable approaches, and
new organisational models that contribute to more efficient and sustainable logistics system
performance. In this way, they significantly co-create both the scientific and applied
foundations for the future development of logistics.

In the future, the performance of logistics systems will largely depend on the ability to integrate
these megatrends into strategic planning and operational implementation. Organizations that
timely recognize their importance and develop appropriate competencies and solutions will be
better prepared for the challenges of the global environment and will be more capable of
exploiting opportunities for sustainable growth and long-term competitive advantage.
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