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Abstract

Work environments change, and this increasingly features in new aspects as variability and
unpredictability, which can be characterised as unusual working conditions (UWC), including
irregular schedules, spatial disruptions, and procedural or psychosocial instability. These conditions
negatively affect the work efficiency, consistency, quality, and safety, often exceeding the capabilities
of conventional risk assessment approaches. This study introduces a structured, practice-oriented
methodology for the identification, classification, and risk assessment of work processes under UWC.
The approach is grounded in a hybrid methodology combining expert interviews, structured
observation, and multi-criteria SWOT analysis, supported by the DMAIC process model. The method
enables classification of work into physical, cognitive, and high-risk domains, each with tailored
evaluation criteria for key stress parameters. Process flowcharts with embedded decision nodes allow
differentiation between normal and critical working conditions based on objective and subjective
indicators This contributes directly to Sustainable Development Goal 8 by supporting structured
assessment and continuous improvement of safety and performance under variable workplace
conditions.

Keywords: work processes; methodology; Sustainable Development Goal 8 (SDG 8); unusual
working conditions; international companies

1. Introduction

In today's industrial environment, many companies operate under unpredictable conditions.
These working conditions may include changes in work hours, fluctuating workloads, irregular
environments, and safety issues that arise due to the complexity of the facility or organisation.
According to Green (2022), the increasing intensity of work has also been studied in recent years [1].
Based on empirical evidence and observations, this variability frequently results in unacknowledged
risks that can negatively impact employee performance and the quality of work output. Therefore, it
is imperative to develop a methodology that recognises and helps identify these changing conditions,
not only from a safety perspective, but also in terms of maintaining work efficiency and minimising
risks in the context of the 2030 Agenda objectives.

The objective of the paper is to address the knowledge gap on unusual working conditions and
to present a methodology for unusual working conditions for companies that is intended to reduce
the physical and psychological burden on people working in a wide variety of fields in the context of
contributing to SDG 8 Decent Work and Economic Growth.

SDG 8 (Decent Work and Economic Growth), which is part of the Sustainable Development
Goals devoted to Agenda 2030, promotes decent work by ensuring that employees receive fair wages
and benefits, as well as job security, in order to help achieve productive employment. The objectives
and targets defined for the achievement of SDG 8 emphasise the protection of labour rights and safe
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working environments, which align directly with the health and safety regulations at work. By
encouraging inclusive, motivating, and engaging workplaces, companies can provide stable
employment, helping people transition from education to the workforce. The concept of decent work,
as defined in SDG 8, also presents many challenges [2].

Promoting mental health and managing workplace stress is crucial to improve overall worker
productivity, job satisfaction, and retention. This reflects the SDG 8's call for policies that support
well-being, including digital well-being, and sustainable work environments. Improving working
conditions is essential to achieve SDG 8, which aims to promote decent work, economic growth, and
sustainable employment. By focussing on the physical, organisational, and social aspects of work,
organisations can contribute to global efforts to foster economic growth while ensuring that all
workers experience productive, safe, and fair working environments. Good working conditions, such
as fair pay, enable workers to meet their needs, thereby reducing economic inequality and poverty.

This paper presents a structured, practice-oriented methodology for risk assessment and
performance evaluation of work processes under Unusual Working Conditions (UWC based on the
identification of gaps in theory, practical experience, and validation with analytical tools such as
SWOT analysis to identify strengths, weaknesses, opportunities, and threats. The methodology was
tested and verified in an international company. through expert discussion and field observations.

Key innovations of this study are as follows:

Developing a multidimensional risk classification model applicable to unpredictable work
settings;

Integrating qualitative and quantitative decision support methods to assess and prioritise
occupational risks;

Formalising a process structure that allows for dynamic decision-making and continuous
improvement under UWC.

This article is organised as follows: Section 2 describes the theoretical background and
conceptual framework; Section 3 methodological framework and the applied methods; Section 4
presents the structural diagram of the methodical procedure based on the DMAIC method;; Section
5 discusses practical implementation, limitations of study and further research.

2. Theoretical Background and Conceptual Framework

Understanding and managing occupational risks under changing and unpredictable working
conditions requires an integration of classical risk assessment principles with contemporary models
that account for variability, subjectivity, and complexity. This section provides a overview of
methodologies in occupational risk assessment and situates them within the broader context of
unusual working conditions (UWC). The review further identifies critical gaps in existing
approaches, thereby justifying the need for a practice-oriented and multidimensional risk assessment
framework.Risk assessment is a critical first step in evaluating work-related activities, with a focus
on identifying and mitigating potential hazards.

Risk Assesment

Risk assessment is a systematic process to describe and quantifying risks associated with
hazardous substances, processes, actions, or events.

Occupational risk assessment makes it possible to introduce quantitative assessment of probable
damage to worker health, to identify vulnerable groups of employees, and determine the duration of
service considering the exposure factors [3].

Risk assessment is one of the necessary procedures of the health and safety management system,
the authors [3, 4] work with the traditional occupational risk assessment method, which includes
compiling a list of risk factors that affect working conditions; determining the probability and
damage in accordance with the classes of working conditions; calculating occupational risk on the
workplace; dividing the assessment by significance based on the risk assessment scale, and
developing appropriate measures to reduce the impact of risk on the workplace. The result was
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practically oriented method for determining occupational risk based on data from a special
assessment of working conditions, which are mandatory reporting documents and characterize the
actual state of working conditions in the enterprise. This procedure is suitable especially for repetitive
and predictable working conditions, e.g. in an industrial enterprise.

On the other hand, the author Lasota highlights the importance of monitoring variability when
assessing working conditions by Lasota [5]. The integration of classical and modern approaches to
risk assessment provides a robust foundation for analysing work processes under unusual
conditions. Foundational methodologies such as those of Covello and Merkhoher [6],Paulikova [7]
and Stamatis [8] are complemented by contemporary models focused on environmental and
occupational health and ergonomics within sustainable CSR strategies [9].

The most commonly used methods include qualitative risk assessment and quantitative risk
assessment. Qualitative risk assessment methods rely on subjective judgments and expert opinion to
assess the likelihood and consequences of risks. Techniques such as Failure Modes and Effects
Analysis (FMEA) are used to identify potential failure points in a system and prioritise them
according to their impact and likelihood [10, 11, 12, 13].

Event tree analysis (ETA) and Fault Tree Analysis (FTA) are examples of this approach, where
probabilities of different events are calculated to model complex systems Vesely [13]. These methods
provide more precise risk assessments, but require detailed data on system behaviour and past
incidents.

Hazard and Operability Study (HAZOP) is a structured and systematic technique used to
identify potential hazards and operability issues within complex industrial processes. It is
particularly prevalent in high-risk sectors such as chemical manufacturing and the oil and gas
industry [14, 15]. The method involves a detailed examination of process deviations using
guidewords such as ‘more’, ‘less’, or ‘as well as’ to stimulate discussion and identify possible risk
scenarios [16].

Working Conditions and Unusual Working Conditions

In general, work conditions refer to the physical, legal, social, and environmental aspects of the
workplace that impact the well-being, health, and performance of employees. Working conditions in
companies are shaped by a range of environmental, organizational, and psychosocial factors. The
definition and scope of working conditions can vary between different industries and regions, but
generally include the following six core elements of working conditions, as summarised in Figure 1.

Workspace Design Lighting and - . - Safety and
and Layout Temperature LYo R EE LA B 57 Cleanliness
Work Hours R Rl Autonomy and Control Workplace Stress
Demands
Management and Supervision Employee Relations Workplace Culture and Morale
Health and Safety Regulations Employee Rights
Compensation and Benefits Job Stability and Security
Psychosocial Conditions
Job Satisfaction Mental Health
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Figure 1. The six core elements of working conditions are shown in detail. (Schmacher, Fidlerova, 2024) [16].

Unusual Working Conditions

Extended and atypical work hours can have a harmful effect on the body and mind. Unusual
working conditions disrupt the body's daily routine, increasing fatigue and the body's ability to
concentrate [17].

The following symptoms of lack of energy depend on the person and their mental, emotional,
and physical state. Symptoms include weariness, sleepiness, irritability, reduced alertness, lack of
concentration and memory, lack of motivation, increased susceptibility to illness, depression,
headache, giddiness, loss of appetite and digestive problems as shown in Figure 2.

Reduced
alertness, Lack of
lack of motivation
concentration

Increased
susceptibility Depression
to illness

Sleepiness

Figure 2. Symptoms of unusual working conditions (own illustration 2025).

An analysis of factors influencing working conditions reveals that the time of day in which work
is performed to be a contributing element. The nature of such roles frequently entails a wide variety
of working hours, including evenings, nights, weekends, and occasionally public holidays, which can
have a cumulative impact on an individual's mental and physical well-being, as well as on their
personal and professional life.

Definition of Unusual Working Conditions

Unusual working conditions are defined as those that deviate from standard, usual, or
commonly expected requirements within the work environment. These factors can vary considerably
in terms of location, work, health, safety, working hours, and emotional, social, and psychological
aspects. Such conditions are frequently characterised by their unpredictability and tendency to
change over time, resulting in instability and greater complexity in management relative to
conventional working arrangements.

In this case, however, the complex theoretical definition of unusual working conditions is absent,
which is defined as the coincidence of several factors. In practice, unusual working conditions
frequently emerge from the interplay of multiple variables, including temporal, spatial,
environmental, and psychosocial elements. The aforementioned variables are subject to further
influence from the individual characteristics of the employee (eg mental stability, stress resilience),
the nature of the task, and the specific context (e.g., customer expectations, construction phase,
industry standards).

Consequently, although the unusual working conditions may remain constant, they are
invariably associated with the individual performing the work, the customer, the construction site
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and the environmental conditions. Consequently, the perception of working conditions as "unusual"
is not absolute, but rather context-dependent and person-specific. This understanding aligns with
emerging research in sustainable human resource management (HRM) and occupational health,
which emphasizes the multidimensional nature of job quality, including physical, psychosocial, and
structural elements. For instance, recent studies show that long working hours, work intensification,
and insufficient recovery time represent not only stressors, but also measurable health risks
contributing to non-communicable diseases and burnout, directly undermining SDG 3 (Good Health
and Well-being) and SDG 8 (Decent Work and Economic Growth). Gaspar et al. (2024) found that
nearly half of employees reported at least one symptom of burnout, which was significantly
associated with reduced quality of life. The study also identified leadership engagement,
psychosocial work environment, and satisfaction with salary as protective factors [18].

Authors McGonagle et al. (2024) emphasize that a growing number of workers are managing
chronic physical and mental health conditions while working, and that work-health conflict and job
insecurity are key stressors that exacerbate these conditions [19]. These findings underscore the
urgent need for dynamic, practice-oriented risk assessment methodologies that can respond to
evolving work conditions and support sustainable workforce management.

Therefore, although unusual conditions may appear to be partly stable, they are inherently
linked to subjective experiences, including the employee’s interpretation of the work environment
and the stressors at hand. This is in line with research on job quality indicators in the context of the
European Employment Strategy, which highlights that job quality is not only physical or contractual,
but also psychosocial and structural (Davoine et al., 2008). [20].

Furthermore, the dynamic, individual perception of these conditions reinforces findings in the
field of sustainable human resource management and occupational health. In particular, work
intensification, long working hours and slow recovery are not only stressors but also measurable risk
factors for non-communicable diseases, burnout and reduced well-being (Fahey and Smyth, 2004)
[21]. . Subjective indicators such as life satisfaction and emotional distress offer additional diagnostic
insight beyond traditional metrics.

Recent reviews highlight the need for adaptive safety assessment models. For example, the
Mowtie method — commonly used in safety science — offers a visual and systematic way to link
threats, preventive barriers and potential consequences. Although traditionally used in high-risk
industries, its principles are also applicable to managing psychosocial risks in unpredictable
workplaces [22].

Furthermore, the application of multi-criteria decision-making (MCDM) methods and their
fuzzy logic variants has been shown to improve the assessment of occupational risks by incorporating
uncertainty, subjectivity and input from multiple stakeholders — a particularly important strength
when assessing unusual work environments (Gul, 2018). [23].

These considerations require a context-oriented approach, where unusual working conditions
are not only monitored through objective indicators, but are also interpreted in light of task-specific
variables and employee adaptability. Billett and Le (2024) argue that developing adaptability is key
to workforce resilience, especially in dynamic, uncertain environments where traditional competency
models fail [24]..

In the proposed methodology, the existence of unusual working conditions is based on the
interrelationship of spatial, temporal, psychosocial and task-related parameters

The individual's perception of manageability in a given situation may be influenced by their
personal threshold for stress. In circumstances involving numerous stressors, an individual's
response can vary significantly. While one person may find their coping mechanisms overwhelmed
and unable to cope with the demands, another individual may demonstrate a higher level of
resilience and ability to manage these stressors effectively.

In the proposed methodology, the existence of unusual working conditions is predicated on a
direct relationship between the aforementioned parameters. This suggests that, under typical
circumstances, factors such as day and time are of negligible significance as the discussion pertains
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to ordinary times and days. The working day is characterised by a flexible approach, with employees
able to work during a variety of hours, including weekends and public holidays.

However, it is possible from practical experience that a person with a sensitive disposition may
perceive noise, dust, customers, and a workplace that is less than 100% optimal (e.g., shell
construction, workshop in continuous operation, etc.) as critical and difficult to achieve. For a less
sensitive individual, these environmental conditions may present a slightly greater challenge, but
there is no reason to perceive them as critical.

Figure 3 identifies critical gaps in the current understanding of UWC. This gap motivated the
development of a multidimensional risk assessment methodology.

g

s
§
5
s
S

AS I A

Figure 3. Identification of a gap in the definition of unusual working conditions (drawn by authors).

3. Materials and Methods

To proceed with the design and processing of the methodology proposal for work in unusual
working conditions, it was necessary to make an appropriate selection and use of relevant methods.
The advantages and disadvantages of the various methods are described in Table 1.

Table 1. Methods and their advantages and disadvantages (based on the [9] own representation).

_ Advantage Disadvantage
A practical implementation of | Very high effort in the area of preparatory
Survey theoretical ~knowledge, very | work and support from third parties is
feasible mandatory
Expert Very applicable to topics that | In this case, one is dependent on third
- have been refuted with little | parties, and, of course, the time to be spent
theory. is very high here.
Group It is very dynamic and brings very | No generalisation of results is possible.
e good su'ccess when "working" on
new topics.
There is little effort as it is a | Virtually no personal views and the
Observation presentation of existing data. difficulty is also in obtaining up-to-date
data.
Literature Little effort No specification of theoretical concepts or
preview hypotheses possible.
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Qualitative The past or the results produced | The research question is very rigidly
and can be analysed very well. limited.
quantitative
analysis

When addressing the analytical aspects of the study, the following methodologies can be
adopted: literature preview and analysis, observation, survey methods (questionnaires, etc.), data
evaluation, and SWOT analysis, including the SWOT matrix. The following methods are available for
the creation, processing, and evaluation of variants of solutions to the identified problems, their
presentation, and estimation: induction and deduction method, methods of evaluating parameters
and risks of work processes. In a broader sense, methods such as interviews with experts, group
discussions, experiments, meta-analyses, etc. might also be helpful.

As shown in Figure 4, the research process presented in the flow chart is structured into two
interconnected phases that reflect theoretical and empirical dimensions. The initial strand begins with
a thorough examination of the existing literature and practice, thus identifying knowledge gaps that
serve as the foundation for the development of a targeted research questionnaire. The second part is
dedicated to empirical input from surveys, which results are then incorporated into the design of a
new methodological framework. The framework is then subjected to validation, a process which
either confirms the results and leads to the formulation of benefits, or returns the process for revision.
The sequential nature of this research process is intended to guarantee methodological integrity and
applicability by correlating academic understanding with empirical validation.

C START of process )

!

Analysis of the theory . Proposal of Methodology
Summary
Verification

Benefits
Interview with experts: END of process
Questionnaire, Survey,

Evaluate businesses, etc.

Specify the goals and for-
mulate partial findings
solution

v

Figure 4. Flow chart of the research process (drawn by authors)).
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In order to assess the correctness of the designed solutions, it was necessary to introduce given
research questions (RQ):

Research Question 1 (RQ1): To what extent do variables related to the effectiveness of work activities
influence work performance?

Research Question 2 (RQ2): What are the key parameters of risk and effectiveness in work activities and
how can they be evaluated?

The confirmation or rejection of the presented research questions (RQ) must be proven as a result
of the evaluation of designed solutions through verification during the tactical realisation of the
management activities in the company.

To provide an overview of the strengths, weaknesses, opportunities, and threats, this study
applies a SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis. In this process, the
questionnaires were evaluated in context to provide an overall assessment, which is important in this
case, as the methodology can be applied to the sector as a whole. Important aspects such as company
flexibility and the willingness to innovate are, of course, required for individual businesses to fully
utilise the added value of this methodology. If individual evaluations took the form of a SWOT
analysis, the added value for the respective company constellation could be filtered out. When the
results obtained for RQ1 are summed, the variables noise, smell, air quality, etc. influence work
performance differently. This depends on several factors, e.g. the sensitivity of the individual and the
degree of salience of the respective variable. The key parameters in the risk area are the existing
working conditions, such as the construction site in this case (type of person, interaction with third
parties, etc.), air quality, location and how the work is carried out. Providing safe physical conditions
(e.g. ergonomics, ventilation, and protective equipment) reduces risks and injuries, promoting
healthier and more productive workers. A positive work culture and job satisfaction are crucial to
retain young workers.

The evaluation is carried out from technical and health perspectives. From a technical
perspective, this involves choosing the right tools for the job; from a health perspective, this involves
environmental factors such as noise and the customers themselves.

The details can be seen specifically in the areas of Developing, Addressing Weaknesses,
Mitigating Risks, and Avoiding Threats in Table 2.

In the area of Developing (STRENGTHS/OPPORTUNITIES), the important topics are such as
doing things differently from others, further developing, recognizing, and exploiting solutions for all
persons involved, and securing a pioneering position on the market through rapid handling of the
process.

In the area of Addressing Weaknesses (WEAKNESSES/OPPORTUNITIES), the important topics
are such as increasing communication performance and thus raising awareness, focusing on the
health of the entire staff, and digitizing internal communication and avoiding inconvenience.

In the area of Mitigating Risks (STRENGTHS/THREATS), the important topics are such as
developing solutions for customers, suppliers, and clients in the area of communication,
compensating for the lack of skilled workers on the labour market through a good working
atmosphere, and positively shaping challenging activities with variety in the business.

In the area of Avoiding Threats (WEAKNESSES/THREATS), the important topics are such as
staying one step ahead of the competition by raising the profile of the company, compensating for
the lack of qualification of the staff through targeted training and further education, and focusing on
the pressure of the business with challenging activities.

Table 2. SWOT impact areas (own depiction).

Developing Addressing Weaknesses
STRENGTHS/OPPORTUNITIES WEAKNESSES/OPPORTUNITIES
¢ ‘Doing things differently from others” ¢ Increase communication performance

and thus raise awareness.

e Focus on the health of the entire staff.
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e Further develop, recognise, and
exploit solutions for all persons
involved

e Secure the pioneering position on the
market through rapid handling of the

Digitise internal communication and
avoid inconvenience

process
Mitigating Risks Avoiding
STRENGTHS/THREATS WEAKNESSES/THREATS

e Develop solutions for customers,
suppliers, and clients in the area of
communication.

e Compensate for the lack of skilled
workers on the labour market
through a good working atmosphere

e DPositively shape challenging activities

Stay one step ahead of the competition
by raising the profile of the company.
Compensate for the lack of qualification
of the staff through targeted training
and further education.

Focus on the pressure of the business
with challenging activities

d0i:10.20944/preprints202507.1212.v1

with variety in the business

For a more professional understanding, it is useful to make a SWOT matrix. This matrix
illustrates the strategic interconnections between Strengths, Weaknesses, Opportunities, and Threats,
and groups them into four strategy types: SO (Strengths—Opportunities)) WO (Weaknesses—
Opportunities), ST (Strengths-Threats), and WT (Weaknesses—Threats).

In the following SWOT matrix, rating and weighting are used to analyse the impact and
significance of strengths, weaknesses, opportunities, and threats. The rating assigns each factor a
value from 1 (low) to 5 (high), which can influence the company's success. On the other hand, assigns
each factor a numerical value between 0 (low) and 1 (high), which indicates the strength of the factor
and represents its importance. Finally, the weight score is calculated, which is the result of the rating
multiplied by the weight.

4. Results and Discussion

The design of the methodology takes into account the generally valid principles and procedures
for the evaluation of effectiveness (OUTPUT/INPUT) and risk of work (work processes). In our case,
it is the evaluation (estimation) of work to be carried out under unusual conditions. This justifies the
requirement of specific access to the compilation (projecting) of the methodology for the specific
(nonstandard) conditions of the implementation as follows:

e in collecting data on the (actual) state of implementation and assessment of the work with
unusual working conditions;

e  for the division of the activities of the analysis of the collected information;

e in the design (projecting) of the methodology, i.e. clear and unambiguous presentation of the
individual steps of the procedure (precise and comprehensible determination of the objectives
for all steps of the application);

e simple but accurate assessment (determination) of the effectiveness (contributions) of the
application of the methodology (formalisation for ITT application);

e a predefined set of relevant and accessible methods for application in individual steps of the
methodology;

e  defined standard values of indicators (parameters) of unusual working conditions.

In order for the application of the designed methodology to be helpful for the plant managers
(in terms of the defined objectives), it is necessary to define very clear objectives (analytical specific
objectives) for each step of the procedure and to assign the corresponding method(s) when designing
the methodology.

Finally, it is useful to develop a concrete procedure and a concrete time schedule for the
implementation of the designed methodology. Based on the DMAIC principle, Figure 5 presents the
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methodological workflow, showing the process used to define, assess, and refine risk factors under
unusual working conditions.

Continuous Improvement based on DMAIC

*Definiton (delimitation) of the work
with unusual working conditions

*Specification of the collected
information about the work process

(solution nbject}

*Analysis of the innovations
(rationalization) of the work processes

*Design of rationalization and
reconstruction (compilation, synthesis)
of the work process - INMOVATION

*Renewal and control of the application of
the procedure of work/work processes
(target state of the solution object)

Figure 5. Structural diagram of the methodical procedure based on the DMAIC method. (drawn by authors)

Implementation and utilisation of the flow chart

The complexity of the structure (composition) of the flow chart is determined as a graphic
representation of designed, methodical procedures and the complexity of understanding
(interpretation) during practical implementation:
e Complexity of the internal structure (content) of analysed processes (various types of work),
o the totality of the various parameters of the working conditions of the analysed processes,
e The necessity of a broad data base of the input information to be put together (collected,

processed, preserved, maintained, protected).

The content, scope, and implementation of the individual steps of the flow chart of the designed

methodical procedure are determined by the following influencing factors:
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e The database of entry information on the current status of the analysed work was acquired
through the analysis survey.

e The complexity of the parameters of the working conditions of the analysed work processes
(selection according to the planned accuracy of identifying work with unusual working
conditions).

e  Accessibility (timeliness and reliability) of the parameter values (standard and normative values)
of the working conditions of the analysed work processes (necessity of elaboration or acquisition
of information, or a combination of both),

e The methods used and their complexity and accuracy for unusual working conditions (self-
estimation, expert estimation, comparison, extrapolation, etc.).

e Methods of assessing variations between real and normative values of UWC parameters
(measurement, observation, comparison, expert estimation, etc.).

e C(lassification of (unusual) working conditions according to complex chosen parameters
(standard, usual, unusual).

e C(Classification of work processes according to the impact of working conditions: effective work,
ineffective work, standardised work (timing, cost, work performance) or risk work (health,
accidents, convenience, etc.).

e Expected form of output for practical application (e.g., agenda, printed manual, supported
software).

Process flow charts provide an opportunity to select and implement effective procedures for
analysing and evaluating work under unusual conditions. It is important to understand that + means
‘true’” and ‘false’.

For defined conditions (type of work and parameters of working conditions), the construction
of the flow chart is adjusted and applied to a small extent. The construction (diagram) of the flow
chart (branching) can be simplified, and the number of steps reduced, as can be shown rationally.

The practical application of the proposed methodology with the help of the flow chart will
require theoretical knowledge, experience, practical skills, and the ability to choose the appropriate
solution method quickly and optimally in each step of the procedure according to the specifications
of the work process.

To verify the practical relevance and applicability of the proposed methodology, a structured
SWOT analysis was conducted in cooperation with a group of selected industry specialists. These
experts, who possess deep domain knowledge and operational experience with unusual working
conditions, provided targeted input for the identification and prioritisation of strategic factors.
Ratings and weights were assigned to each item based on their perceived impact and relevance in
real-world implementation. The results were subsequently synthesised into the SWOT matrix
presented in Table 3, which reflects both internal and external dimensions of the evaluated work
processes and supports strategic decision-making under variable workplace conditions. These were
then integrated into the following SWOT matrix.

Table 3. SWOT matrix (own representation).

Weighted | Low | Middle | Hight

Activity Rating | Weight . . .
score impact | impact | impact

01 Doing things differently 5 0.6 3 X

from others”

Further develop, recognise,
SO2 | and exploit solutions for all 5 0.6 3 X
persons involved

Secure  the  pioneering

SO3 position on the market
through rapid handling of

the process
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Increase communication
WOL | performance, and thus raise 3 0.3 0.9 X
awareness
WOo2 Foc‘us on the health of the 4 02 0.8 X
entire staff
Digitise internal
WO3 | communication and avoid 5 0.4 2 X
inconvenience
Develop  solutions  for
ST i
cqstomer.s, suppliers, and 5 0.6 3 X
1 clients in the area of
communication
Compensate for the lack of
T ill h
S skilled workers on the 4 05 5 X

2 labour market through a
good working atmosphere

Positively shape challenging
activities with variety in the 4 0.4 1.6 X
business

ST

Stay one step ahead of the
WT1 | competition by raising the 5 0.3 1.5 X
profile of the company

Compensation for the lack of
qualification of the staff

wrl through targeted training 4 01 04 X
and further education
Focus on the pressure of the

WT3 | business with challenging 4 0.2 0.8 X

activities

The SWOT matrix shows that the strengths/opportunities SO1, SO2, and SO3 are essential for
the internationally active company. The weaknesses/opportunities WO1, WO2, and WO3 clearly
demonstrate that health is a significant issue. The most significant issue in the area of
strengths/threats ST1, ST2, and ST3 is that challenging construction projects can be undertaken, thus
increasing market share. Furthermore, the market can be expanded using the methodology. The
weaknesses/threats WT1, WT2, and WT3 play a significant role, as they currently exist in the market.

Short description of the following processes:

After the initial stage, data are collected and recorded from various sources, including
information, our own research, company documentation, etc.

Existing knowledge gaps in the theory of unusual working conditions were closed by the
generated definition. The resulting process or model presents classifications based on the type of
predominant work. The processes are divided into work that involves physical labour, mental labour,
and hazardous work. The key parameters of the working conditions for these three classifications are
then presented. After evaluating the individual criteria in the subdivided classifications, you can
proceed to the end or continue with the evaluation (comparison) of the actual and normative values
of the parameters. After successfully completing this section, you will continue with the UWC
process, up to the individual classification results and the conclusion.

To explain the entire process in more detail and to introduce a comprehensive understanding
of the proposed methodology, the following section offers a detailed explanation of its constituent
processes.

Process 1: Processes in work of a physical nature

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Following the initial classification, the processes involved in physically demanding work are
defined, as are the key parameters of the working conditions. If force/muscle load, load due to work
duration, or load due to environmental parameters predominate, further approaches are selected. If
none of these loads predominates, the process is complete. However, if one parameter is positive, the
process continues.

In the area of force/muscle strain, it is determined whether heavy loads are being handled. This
establishes whether excessive muscle strength or unsuitable muscles are required. Then, a
comparison of the parameter values is performed.

In the area of workload duration, it is determined whether the duration of work is long, which
establishes whether work saturation occurs or breaks are necessary. Then a comparison of the
parameter values is performed.

In the area of environmental stress, it is determined whether there is excessive noise. This
establishes whether the lighting or microclimate is not suitable. Then a comparison of the parameter
values is performed.

Next, it is determined whether the process involves unusual working conditions. If not, the
process is terminated. However, if unusual working conditions are present, work processes involving
physical/muscle strain will be carried out under these conditions.

Further parameters, such as reduced work performance, endangerment of employee health, and
non-compliance with occupational safety regulations, allow the process to terminate immediately. If
any of these parameters are positive, the entire work process involves physical strain under unusual
working conditions that affect effectiveness.

The same can be done for Process 2: Processes in work of a mental (psychological) nature and
Process 3: Processes in risk work (risk factor)

In process 2, after the start and classification, the processed psychological processes are defined,
and the crucial parameters of the working conditions are explained. If the load on the sensory organs
exceeds the strain on the brain (thinking, etc.) or the strain on work capacity, alternative approaches
are chosen. If none of these loads prevail, the process is completed; however, if one parameter is
positive, the process continues. After that the process follows like described in Process 1: Processes in
work of a physical nature

In Process 3, on the other hand, after the start and classification, the processes in the risk work
area (risk factors) are defined, and the most important parameters of the working conditions are
explained. If the impacts on the work environment, health, and work hygiene or the effects on health
and safety risks prevail, further approaches are chosen. If none of these impacts prevail, the process
is concluded; however, if a parameter is positive, the process continues. As mentioned above, the
process follows like described in Process 1: Processes in work of a physical nature.

Figures 6, 7, and 8 present a stepwise visualisation of the methodological workflow, supporting
the structured interpretation of the evaluation procedure. Specifically, Figure 6 introduces the
classification logic used to differentiate between types of work processes based on their dominant
characteristics. Figure 7 outlines the core parameters evaluated within each category, highlighting
key factors that influence the assessment of effectiveness and risk. Finally, Figure 8 presents the
specific types of load —physical, cognitive, and risk-related —that contribute to the emergence of
unusual working conditions (UWC).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Figure 6. Model of the designed methodology "START" (own depiction).
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It is the process with
health and safety

Threatened occupational

Threatsto the healthof
employees

It is the process with
All work with physical stress and UWC that affects the effectiveness
of WP,

Totality of work processes with force (muscle) load performed under UWC

It is the process with
v
Decline of work perfor-

Figure 8. Model of the designed methodology ‘Points 1.1, 1.2, and 1.3" (own depiction).

The proposed methodological framework, structured around the DMAIC principle, offers a
structured and replicable approach to the analysis and optimization of work performance under
unusual working conditions (UWC). It is confirmed that the clarity and formalization of procedural
steps improve both the usability and safety of performing tasks in high-risk environments [25, 26].
Specifically, the methodology allows the decomposition of complex work activities into clearly
defined analytical steps, each of which is supported by appropriate evaluation methods and
accessible parameter databases. The integration of standardized flowcharts with embedded decision
nodes has demonstrated practical benefits in industrial pilot applications. Furthermore, the
alignment of subjective stress indicators with physiological responses (e.g. HRV) has confirmed the
relevance of the proposed classification of working conditions [27, 28]. The scalability has been
highlighted as a major strength by field experts, particularly in training environments and routine
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industrial assessments [29, 30] . In line with recent findings, the success of implementing the
methodology depends not only on the formal structure but also on the availability of well-trained
personnel capable of interpreting data in real time and applying appropriate corrective or preventive
measures. Thus, the method is not just a static protocol, but serves as a decision support system
embedded in organizational learning [31].

5. Conclusions

This study confirms that unusual working conditions have a considerable impact on employee
health, performance, and the sustainability of the work environment. The methodological approach
under consideration takes into account a variety of factors, including but not limited to the physical
environment, the organisation of work, social and economic aspects, and psychosocial conditions.
This aligns with the findings of study that occupational safety and health must be addressed
holistically to support the four pillars of decent work: job creation, social protection, workers’ rights,
and social dialogue [32].

These factors have a considerable impact on health, work performance, and the sustainability of
the work environment. These conditions are increasingly prevalent and are associated with elevated
risks of burnout, reduced productivity, and long-term health issues [33].

These factors are considered integral to the achievement of the Sustainable Development Goals
(SDGs) and the promotion of decent work as part of Agenda 2030.

maintaining and promoting work ability across the life course requires safe and healthy working
environments, and limits on excessive working hours, all of which are central to the concept of decent
work and sustainable development [34].

This identified gap in theory, but needed in practice, as the definition of unusual working
conditions was simply closed and defined in such a way that there are no longer any open questions
regarding unusual working conditions and their definition in this area. To improve theoretical
knowledge relevant to the sector as a whole or analogous sectors, it is recommended that this article
be utilised for information purposes. Similarly, the methodology designed is intended to be
theoretically available for further development. It is possible that this methodology could be used to
modify it for other specific sectors.

Regarding this study, ISO 9001:2015 Quality management systems can be used to anchor a
permanent control in management. Furthermore, ISO 22 301: 2019 Business continuity management
systems provide the opportunity to react very quickly to possible physical disruptions. This can
prevent a prolonged system failure in the business. It also serves to identify and minimise
vulnerabilities or eliminate them altogether.

Since this methodology has been designed for businesses in the national or international sector,
as well as family-owned or strategically managed sectors, these documents and basic knowledge are
also integrated into practice and training. In international companies, the basis in the areas of risks,
operations management, effectiveness, efficiency, and, of course, physical stress is already integrated
in the training programme. There, not only is the theory taught, but also the handling in practice is
discussed on the basis of case studies, where this methodology has to be used. For this reason, one of
the pilot companies also decided to expand the “Team Schmacher Academy’ programme with
training courses such as risk management, operations management, communication, stress
management, etc. This allows this process of methodology to be taught and implemented in its
entirety, which strengthens overall success at every level of the business. Likewise, other courses such
as mindfulness, conflict management, and NLP are offered for even better implementation of the
designed methodology.

Another essential objective for the practice as well as for the training is to present this
methodology in such an interesting, efficient, and economical way that it is not only interesting for
the businesses or entrepreneurs, but also reaches the individuals in the company.
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The process of the methods considers several factors such as the physical environment, work
organisation, social and economic aspects, and psychosocial conditions, which are integral to
achieving sustainable development goals and promoting decent work as part of Agenda 2030.

Emerging trends in workplace design and management are expected to prioritise adaptability,
employee well-being, and the integration of intelligent technologies. The need for adaptability has
long been recognised as essential for sustaining employability and respond to evolving workplace
demands, particularly in the context of innovation and global competitiveness [35]. At the same time,
sustainable management of human resources emphasises employee well-being, development, and
engagement as key drivers of satisfaction and organisational resilience [36]. Adaptive performance,
including creativity, stress management, and response to change, is increasingly viewed as a critical
competency in dynamic work environments [37, 38, 39].

From an environmental perspective, Huk and Kurowski [40] stress the importance of factors in
the context of corporate social responsibility (CSR) in work. Veselovska et al. [41] point out that the
elimination of specific risks is essential to strengthen CSR according to international standards.

Despite the practical relevance of the proposed methodology for assessing unusual working
conditions (NWC), certain limitations need to be acknowledged. Firstly, the methodological
framework was primarily developed and validated in an industrial setting. Its applicability in
knowledge-based or service-based sectors (e.g. healthcare, education, creative industries) therefore
remains to be sufficiently empirically investigated. The underlying assumptions regarding task
structure, physical constraints and environmental standardization may not be fully transferable to
other work contexts.

Secondly, the methodology relies on structured procedural modelling (DMAIC-based
flowcharts), which presupposes a certain level of organisational maturity, data availability and
employee training. In less formalised enterprises or SMEs, implementation may require adaptation
or simplification to ensure usability and consistency. Another limitation concerns the subjectivity of
certain input variables, such as perceived stress or task complexity, especially in self-assessment
formats. Although expert estimates and observational protocols are built into the framework, further
triangulation with objective physiological data would increase reliability and comparability.

To this end, future research should address the integration of real-time monitoring technologies
as these tools can provide deeper insights into cognitive load, attentional focus, and decision-making
dynamics in stressful situations, especially in conjunction with immersive or VR training.

In parallel, the refinement of standardized indicators and thresholds for classifying UWC across
sectors should be prioritized. The legal frameworks, as discussed by Volker [42], underline the need
for transparent and predictable working conditions The development of a cross-sector UWC
assessment or benchmarking platform would support comparative research and support
policymakers in shaping transparent and resilient practices.

When implementing the methodology, it is essential to ensure that technological innovations
support not only efficiency and safety, but also dignity, autonomy and trust of employees [28, 43].
Khazieva et al. [44] emphasise that the integration of knowledge management systems with artificial
intelligence can generate synergistic effects in the optimisation of work processes. Further research
will aim to explore how these innovations can be systematically incorporated into sustainable
workplace strategies, while also addressing the potential risks and ethical considerations associated
with their implementation

Based on the findings of this study, future research will focus on the evolving impact of
technological advances on working conditions and organisational environments. As highlighted by
Paulikova et al. [45], emerging technologies, particularly in the field of human-robot collaboration,
have the potential to significantly improve occupational safety and product quality.

In conclusion, while the proposed methodology shows significant potential, its continuous
refinement, validation and contextualization remain essential to support sustainable, human-
centered workplaces in line with the 2030 Agenda and ESG priorities.
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