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ABSTRACT

In the VUCA (Volatility, Uncertainty, Complexity, Ambiguity) world, the logistics sector is undergoing rapid
transformation driven by deregulation, globalization, digitalization, and evolving consumer behavior. As a
result new competence requirements are emerging for employees in this sector: both hard and soft competences,
including future-oriented competences to better deal with uncertainty. The aspect of changing skill
requirements is particularly important in relation to the role of higher education. It is therefore necessary to
adapt new methods to better shape graduates’ competences. The paper identifies key changes that influence
logistics and proposes a framework for educational innovation within higher education using future studies
approaches. It highlights a gap in higher education curricula in developing such competences and presents a
foresight-based workshop model for logistics students that helps to acquire future-oriented competences to
meet labour market demands and support the professional development of logistics specialists in uncertain
environments.
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1. INTRODUCTION

Technological development, globalization and
evolving social and economic needs are causing the
modern labor market to change rapidly. This means
that the competences employees require are also
changing and they should be adjusted to the needs of
the future. The paper is focused on future-oriented
competences that are closely related with the aspect
of dealing with uncertainty, unpredictability, and
quick adaptation to the changing environment.

According to [1], education plays a critical role in
the development of competences needed in the
future. Universities are under pressure to produce
highly employable graduates. However, current
education systems often fail to respond appropriately
to the need to develop such competences. The current
concepts of higher education do not offer convincing
solutions to the challenges facing society today. There
is a general deficit in university curricula in terms of
aligning them with the development of future-
oriented competences [2]. To develop such
competences future studies methods, including
foresight are adequate and successfully used [3, 4].
However, at present these approaches are rarely used
in the formal education system. Moreover, a lack of
the awareness of the philosophical approaches to
foresight and future studies is observed among
education practitioners [5].

Future-oriented competences are relevant to all
fields of human activity. This paper focuses on
competences in the field of logistics. Logistics is one
of the areas undergoing significant change nowadays
due to deregulation, globalization, digitalization,
changes in consumer behavior, and technological
development. Moreover, the application of foresight
in the area of logistics, which is a focal point of this
paper, is very limited.

Thus, the paper raises the research questions
formulated as follows:

e Research question 1: What changes in the
logistics sector drive the need to integrate future-
oriented competences into the competence
portfolios of logistics professionals?

e Research question 2: How can future-oriented
competences in the field of logistics be developed
using future studies approaches?

The paper aims to identify the main areas of
transformation in logistics that necessitate the
continuous evolution of competency requirements
for both managerial and operational personnel.
Furthermore, it seeks to develop a framework
proposal within higher education with the use of
future studies approaches.

The paper is structured as follows. First, it draws
on a literature review of the competences that will be

needed in the future. This is followed by a
presentation of ongoing transformations in logistics.
These changes have a significant impact on the skills
required of a logistics professional, whose profile is
then described based on existing formal competency
frameworks and models. The next section is devoted
to a framework for educational innovation. First, the
results of an analysis of the scale and forms of
applying foresight in the formal education system are
presented. Against this background, the paper
presents an original proposal for a foresight
workshop program for bachelor's studies aimed at
developing the future-oriented competences of
logistics students. The paper concludes with a
summary and indications of future research
directions.

2. FUTURE-ORIENTED COMPETENCES

Employees’ competences are widely regarded as
one of the most important resources for any
organization. Developing competences is critical to
the success of both organizations and individuals,
particularly when faced with an unpredictable
future. Competence is understood as a set of
knowledge, skills, and attitudes [6]. It is “the ability
to integrate and apply contextually-appropriate
knowledge, skills and psychosocial factors (e.g.,
beliefs, attitudes, values and motivations) to
consistently perform successfully within a specified
domain” [7].

The term “competence” is often used
interchangeably with “skill” [7]. This approach is also
applied by the authors in this paper.

The paper is focused on competences needed in the
future. These competences are referred to in the
literature as 21st century skills, future skills or future-
oriented competences [1, 8-10]. These terms are
considered synonyms by some researchers [11].
Finding a generally accepted definition of 21st
century competences is challenging [12]. This is why
this term is sometimes regarded as an umbrella term
for wvarious skills, thinking patterns, and
characteristics that are central to the 21st century [1].
21st century competences are also called future skills.
According to [13] they are specific skills enabling
tasks to be undertaken and implemented in a
fundamentally flexible, geographically dispersed
work environment that is susceptible to frequent and
rapid changes and requires the use of digital
technologies and cooperation with automated
systems and  artificial intelligence-powered
machines. [2] defines future skills as “competences
that allow individuals to solve complex prob-lems in
contexts characterized through a high degree of
emergence in a self-organized way and enable them
to act (successfully).”

SCIENTIFIC CULTURE, Vol. 12, No. 4, (2026), pp. 3234-3243



3236

ENHANCING FUTURE-ORIENTED COMPETENCES OF LOGISTICS STUDENTS

Competences needed in the future comprise two
categories: STEM (Science, Technology, Engineering,
and Maths) and “soft skills” (amongst others:
creativity, problem-solving skills, critical thinking,
collaboration, = communication, dealing  with
uncertainty, unpredictability, and quick adaptation
to the changing environment) [14-18]. According to
[13], there are three groups of future competences:

cognitive  (thinking  competences, including
creativity, logical reasoning, and complex problem-
solving); social (teamwork, leadership,

entrepreneurship, and emotional intelligence); and
digital and technical (hard skills). The first two
groups can be considered soft competences. [19] lists
5 broad categories of competences: analytic skills,
interpersonal skills, ability to execute, information
processing, and capacity for change/learning. The
majority of them are soft skills, though some hard
skills are mentioned as well. Furthermore, they
emphasize that “general competences should not be
studied in isolation from occupation-specific
contexts,” as different skills may be required
depending on the type of work. For example, the
skills required for engineering differ from those
required for social work.

In the current literature competences are
commonly divided into “soft” skills, which are
related to interpersonal communication, creativity,
problem solving etc. and “hard” skills, which are
related to technical abilities [20]. Although traditional
technical skills (“hard skills”) remain important, it is
recognized that soft skills, also known as social or
interpersonal skills, are becoming increasingly
significant [21]. Reference [22] shows that “soft skills
will play a critical role for the future generations in
many industries.” [23] adds that a lack of soft skills is
one of the factors of dismissing younger workers
from work.

Some researchers, such as [9], understand that
future-oriented competences are not synonymous
with 21st-century competences, but rather, are part of
them. These skills focus directly on “working with
the future.” [9] defines future-oriented competences
as “skills that are necessary to navigate the imagined
futures.” They are related to the ability to create
future scenarios, anticipate potential problems, and
critically engage with problem-solving strategies.
This paper focuses on this specific type of soft
competences in the area of logistics.

3. LOGISTICS TRANSFORMATION

Logistics refers to the management of material flow
between locations and encompasses the coordination
of information, transportation, inventory,
warehousing, material handling, and packaging [24].
Moreover, logistics operates within the larger

framework of supply chain management, which
implies a much more complex and holistic approach
to this domain.

Logistics is undergoing significant transformation
as a result of various factors in the surrounding
environment. Recent geopolitical developments,
including US-China tensions, the Russia-Ukraine
war, Brexit, and the COVID-19 pandemic, have
disrupted global supply chains, led to shortages of
critical goods, and reshaped distribution networks
[25]. For example, in the aftermath of the military
conflict between Iran and Israel due to rerouting and
higher fuel expenses shipping costs surged and
transit times for ships avoiding the Red Sea and Suez
Canal increased significantly. Such events have
demonstrated the urgent need for more resilient and
innovative logistics systems that can perform
effectively in a progressively uncertain and complex
business landscape.

Furthermore, the rapid pace of technological
development is transforming logistics processes,
making them more automated, self-adaptive, and
intelligent. Artificial intelligence, cloud computing,
blockchain, Big Data analysis, and Internet of Things
enhance  operational efficiency, visibility,
transparency, security, enable data-driven decision-
making, and drive the digitalization of logistics as in
[26-28]. Information regarding the logistics process
must be delivered in real time to the supervising
freight forwarder, cooperating companies, and
clients to help them make well-informed decisions.
For example, data on traffic and transport parameters
such as speed, location, and fuel consumption is used
to reroute if necessary and to keep the client informed
about the delivery status.

Ecological demands are also influencing logistics.
Aligning economic growth—including logistics—
with environmental principles calls for thoughtful
planning, design, operation, and management of
supply chains, all of which are essential to the long-
term viability of today’s businesses [29]. For instance,
the introduction of Euro 6 standards forces transport
companies to invest in more environmentally
friendly vehicles, plan greener routes, and monitor
exhaust emissions.

It should not be overlooked that growing customer
expectations  for  increased  personalization,
omnichannel distribution, informed purchasing
decisions, and time-versus-cost balanced deliveries
are also impacting the logistics sector [30]. For
example, the growing demand for same-day or next-
day delivery in e-commerce has pushed companies to
develop dense networks of urban warehouses and
parcel lockers.

The abovementioned changes occurring in
logistics are reflected in the continuously evolving
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competency requirements for both managerial and
operational staff. The necessary competences,
including skills, knowledge, and capabilities, need to
be clearly understood to ensure that logistics
professionals can continue to add value to the
processes they plan, execute, monitor, and manage.
The ongoing transformation of logistics extends
beyond the short and medium term, reaching into a
future that cannot be effectively addressed by
traditional forecasting methods alone. It is a long-
term shift that requires strategic foresight;
consequently, logistics professionals must be
equipped with the competences necessary to
navigate future uncertainty with agility and
resilience.

4. PROFILE OF THE LOGISTICS
PROFESSIONAL

In terms of hard skills, the responsibilities of the
logistician over time have become part of the broader
role of the supply chain manager, who oversees not
only the movement of goods but also the selection
and planning of materials needed for production.
Within this broader process, the logistics professional
focuses on the timing and efficiency of transporting
materials to the manufacturer [31]. Time
management, inventory management, and supply
chain design were indicated in [32] as the essential
hard skills for the performance of almost all required
logistics tasks. However, the majority of the
identified top skills (7 out of 10) were soft skills, such
as communication (verbal and written), ability to
plan and prioritize, customer focus, decision-making,
negotiation, and business process improvement. The
research also revealed that entry-level professionals
should possess basic skills in demand forecasting and
in anticipating future market challenges, aligning
with future-oriented competences. The critical soft
abilities involved in performing the tasks in the fields
of operations management and supply chain
management listed in [33] include: active listening,
critical ~ thinking, deductive reasoning, oral
comprehension, oral expression, problem sensitivity,
reading comprehension, speaking, and written
comprehension. There was no explicit mention of
future-oriented competences identified in the
analysis. Also in [34] is stated that effective
performance in logistics requires a diverse set of
competences, including not only operational and
technical  skills related to transportation,
warehousing, and inventory management, but also
analytical thinking, digital literacy, and the ability to
coordinate within the broader context of supply chain
management.

Much of the existing literature on logistics
competences models does not explicitly differentiate

between hard and soft competences. In [35] three
crucial competence groups were distinguished,
although without reference to future orientation:
special competences (crucial for engaging in work
focused on people), analytical competences (for
effective  job  performance), and  personal
competences (for self-management). With regard to
future orientation, a compelling competency set is
presented in [36] that divides logistics competences
into four groups:

e Dbusiness competences (soft and hard skills),
including business continuity planning and e-
business—core factors for adapting to ever-
changing environments;

e logistics competences (hard skills) such as
warehouse control, inventory management,
transportation decisions, and green logistics;

e digital competences (hard skills), including data
analytics, cyber-security, simulations,
automation technologies; and,

e personal competences (soft skills), such as
leadership, cross-functional teamwork, readiness
for change management, virtual communication,
adaptability, ability to work remotely.

This strongly future-oriented competency
framework prepares professionals for the growing
complexity, volatility, and technological
advancement of supply chains by emphasizing not
only technical logistics skills but also digital and
personal competences, as it takes into account
changing trends in logistics driven by digitalization,
resilience measures, and e-business models, and
aligns with the need for agility in uncertain and
dynamic environments.

As for existing competency frameworks for
logistics, there is no single universally accepted one.
In Europe, one of the most important allusions is the
European Qualification Standards for Logistics
Professionals (ELAQF) [37], which serve as a
European reference point for the development of
educational programs, professional qualifications,
and recruitment in logistics, place strong emphasis on
hard skills (technical, operational, and functional).
These include, for example, supply chain planning
and control, transport mode selection and routing,
data analysis and KPI tracking, inventory
optimization techniques, the use of logistics IT
systems, risk management in logistics operations,
Lean and Six Sigma tools, as well as cost control and
budgeting. Soft skills are included within the Core
Management Skills module and recognized as crucial
across all levels of certification. Soft interpersonal
competences are planning professional development,
change management understanding, strong oral and
written communication, strategic thinking and
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decision-making, excellent communication and
coaching, situational leadership. This framework is
focused more on current practical skills rather than
explicitly addressing future-oriented competences.
Nevertheless, some elements, like the use of logistics
IT systems and risk management, could indirectly
relate to future-oriented skills, especially as they
evolve with technology and market changes.

The Polish Qualifications Framework is a national
system that defines competency requirements across
eight levels and is used in education and the
validation of qualifications. In the field of logistics,
competences may be included within qualifications
such as Logistics Technician (Level 4 PRK), Logistics
Engineer (Level 6-7 PRK), and Market Qualifications
(e.g., “Warehouse Management” or “Organization of
Road Freight Transport”). It includes hard skills such
as inventory and warehouse management, transport
planning and organization, route and mode selection,
and the use of logistics IT systems. Soft skills
encompass problem-solving, adaptability and
flexibility, self-management and responsibility, and
decision-making. Future-oriented skills are implicitly
included, such as digital literacy, the ability to adapt
to changing environments, critical thinking, and
innovation.

Existing models, especially formal competency
frameworks for logistics such as ELAQF, need
revision—primarily due to the digitalization and
automation of logistics processes—and require the
explicit inclusion of future-oriented competences.
This would enable students and trainees to learn
these competences early on, which would
subsequently translate into logistics professionals
who can respond effectively to uncertainty, volatility,
and the need for swift adaptation in dynamic
environments.

5. FRAMEWORK FOR EDUCATIONAL
INNOVATION

The formal education system is supposed to allow
the acquisition of competences. Traditionally it
focuses more on hard skills and knowledge. Thanks
to new technologies, universities can fulfil their role
in innovative ways by incorporating future-oriented
competences into the foundation of their operations.
Unfortunately, they are not yet able to do so [13]. The
formal education system is not able to prepare
today’s students for the fast-changing world [9]. The
main challenge for universities is to change the way
students are educated so that they acquire the key
competences necessary for the labor market and also
prepare them to function in a world where constant
change is the norm. Modern education should build
a bridge between competency models and
frameworks and the logistics sector, preparing it for

ongoing change.

Currently, foresight approaches are rarely used in
the formal education system. However, there are
some examples of organizing workshops that use
these anticipatory approaches to develop the ability
to cope with uncertainty [38]. These examples
include: The ACTVOD workshop [39]; a workshop
based on scenario intervention methodology [40];
and foresight sessions for students at professional
educational institutions [41]. Additionally, a training
course has been developed to support university
students in career planning and personal
development [42]. This course uses a foresight
approach to support professional and personal
development and a Futures Literacy approach to
allow students to experience various ways of “using
the future” in the context of their future profession.
The authors did not find any examples in the
literature of using foresight approaches to educate
logistics students. [43] emphasized that logistics
professionals need to adopt a Design-for-Resilience
approach, demonstrating strategic foresight by
maintaining safety stock, securing subcontracting
capacities, and establishing supply backups to
accommodate excessive and unexpected demand.
Therefore, integrating foresight into logistics course
curricula would help upskill aspiring logistics
professionals and reduce the soft competency gap.
Ultimately, this would enable them to better prepare
for possible futures and adapt more seamlessly to
dynamic and uncertain work environments.

6. FORESIGHT WORKSHOP PROGRAM

Investigations clearly show that people do not
learn well as “spectators,” or passive recipients of
knowledge delivered by experts [44, 45]. Students
prefer teaching methods that enable active learning
[46]. Thus, there is a need to equip students with
future-oriented competences in an active way. The
use of a future studies approach allows us to meet
both of these objectives. The authors of the paper
propose to include a set of foresight workshops each
year within bachelor's studies (Fig. 1).

A set of practical foresight workshops can be
implemented within the existing portfolio of subjects
or offered as a standalone course. The workshops are
integrated in each year of the bachelor's program, and
each year focusing on an important aspect of logistics
transformation that shapes the future of the field and
influences the competence requirements of logistics
professionals. As a result of an analysis regarding the
main aspects of logistics transformation, the
following topics were selected as exemplary
workshop themes: Technological Transformation &
Digitalization, Ecological Transformation, and Client
Value Transformation.
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Figure 1: Future-oriented competences development path in logistics: Foresight workshop program for

bachelor's studies
Source: Own elaboration by Joanna Eabedzka

The overall objective of the workshop is to prepare
students for an uncertain and unpredictable future,
both professionally and personally. To achieve this,
increasingly advanced future studies methods are
applied each year. First year’s workshops are focused
on an introduction of future thinking, main tools and
foresight role in logistics and management.
Fundamental foresight methods are such as PESTLE
analysis, identification of weak signals and wild
cards, and cross-impact analysis. In the second year,
more advanced foresight tools and techniques are
introduced in  the  workshops, including
bibliometrics, scenario building, the Delphi method,
and trend analysis. The final year of the bachelor’s
program, focused on developing future-oriented
competences, is dedicated to the most advanced
topics, such as digital tools for foresight simulations,
backcasting, resilience and adaptation futures, and
Futures Literacy Labs (UNESCO Method) [47]. By
building students' advancement year by year, future-
oriented competences will have the opportunity to be
gradually strengthened and developed throughout
the program.

The set of thematically oriented workshops for
each academic year may include around 10 separate
sessions divided into 4 modules, each focused on
developing hard and soft skills, including future-
oriented competences, through various foresight
methods.

Fig. 2 shows a sample workshop structure for the
First-Level Course: Fundamental Foresight Methods
on the theme of Technological Transformation &
Digitalization.

In the introductory part of the practical workshops,
students are taught the importance of long-term
planning and the role of foresight in anticipating the
distant future. The concept of foresight and its
potential for logistics is highlighted. In this section,
future-oriented skills such as anticipatory thinking
and long-term strategic planning are particularly
emphasized and developed.

Moving to the practical part, the first step is to
identify the drivers, i.e. “influential forces of changes
that are currently shaping or have the capacity to
shape or transform a system” [48]. This can be
accomplished by using the STEEPL or PESTLE
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framework, which takes into account social,
technological, ecological, economic, political, and
legal drivers [49]. PESTLE analysis enables the
development of environmental scanning and
resilience-building skills with a future-oriented
focus.

The next module is devoted to the identification
and analysis of weak signals in the technological and
digital landscape. Reference [50] describes weak
signals as “the early signs of possible but not
confirmed changes that may later become more
significant indicators of critical forces for
development, threats, business and technical
innovation. They represent the first signs of
paradigm shifts, or future trends, drivers or
discontinuities.” Weak signals are “events which
characterize a high degree of uncertainty and lag
time, there is at the start no complete and relevant
information about their consequences, but they

indicate future changes and can lead to serious
transformations in the current social and economic
situation” [51]. Key characteristics of weak signals
are: “the uncertainty of the consequences, incomplete
information and complexity of interpretation, lag
time, the ability to become a new trend or to lead to
significant changes in the future” [51]. The weak
signals exercises shape awareness of future
symptoms in the present, helping to “read the future”
and develop a futures literacy mindset. An important
qualitative method, often used in foresight
methodologies, is brainstorming. Brainstorming is a
creative and interactive method used in expert panels
to stimulate idea generation through free associations
and open discussion in a non-critical environment,
aiming to quickly gather a large number of ideas that
are later assessed, prioritized, and refined in three
key phases: preparation, idea generation, and
evaluation [52].

Hard skills Soft skills, incl.
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b4
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technological and digital trends

»
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Figure 2: A sample structure of the First-Level Course

“brainstorming is a key

Source: Own elaboration by Joanna Eabedzka

collaboration and
teamwork,
strategic thinking,
environmental
scanning (FS),
resilience building
(Fs)

analytical thinking,
communication
skills, Futures
Literacy (FS)

imaginative
thinking,
collaboration and
dialogue, risk
awareness (FS),
strategic agility (FS)

collaborative
problem solving,
systems thinking
mindset, futures-
oriented
communication

The following part in the proposed program for

component of foresight research, while its application
is very flexible and can take the form of an unoriented
discussion, as well as carefully prepared surveys.”
Brainstorming was selected as an effective method to
support the development of hard, soft (including
future-oriented) competences by fostering creativity,
collaboration, and future-oriented communication.

bachelor's studies is focused on wild card events that
could significantly impact the logistics industry,
simultaneously altering the portfolio of required staff
competences. Wild cards are “sudden and unique
incidents that can constitute turning points in the
evolution of a certain trend.” They are “phenomena
that will have large and immediate consequences for
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organizational stakeholders if they take place” [54].
E.g., earthquakes, cyclones, tsunami, meteorite falls.
Wild card analysis would help to raise risk awareness
among students and sensitize them to the impact of
unexpected events on the development paths of
logistics as well as on their own careers.

The last module is intended for exploration of
independences between technological and digital
trends with the use of a cross-impact method. It
“provides a structured approach to choosing those
outcome combinations for which scenarios are built,
based on statements concerning the logical
relationships between the factors and their
outcomes” [55]. The application of this method
enables one to assess and interpret complex
interdependencies between different factors or
events influencing the future of logistics. Students are
equipped with a semi-quantitative approach that is
highly useful for presenting long-term future visions
and assumptions to decision-makers.

The first-level course and its learning outcomes are
then used in the second-level course, which is more
advanced in applying practical foresight methods
(e.g., scenario building) and developing strategic
decision-making skills.

7. CONCLUSIONS

The  presented framework  demonstrates
significant practical potential for bridging the gap
between logistics under strong transformation forces,

evolving labor market demands, and higher
education in logistics. By integrating a foresight
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