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Purpose: The aim of this article is to attempt to predict the development of generative artificial
intelligence in industry.

Design/methodology/approach: The study uses a foresight approach with a scenario
methodology. It includes literature and industry document analysis to identify key factors
influencing GAI development. A survey of academic and industry experts highlighted two main
driving forces, and scenario method steps were applied to explore alternative futures.
Findings: The study concluded that the advancement of Al technologies and the establishment
of social trust are fundamental to the future of GAI in industry. The scenarios developed
illustrate the manner in which distinct combinations of these factors can affect the pace of
implementing GAI in industry.

Research limitations/implications: The scenarios, based on expert opinion, limit
generalizability. Future research could use quantitative methods, empirical data, or study public
trust and ethics in GAI over time.

Practical implications: The results suggest that GAI can improve industrial efficiency, but
requires investment in model transparency and data security. Appropriate regulation is also
needed to enable the safe and ethical integration of GAI.

Social implications: The development of GAI will affect privacy and the labor market,
and a lack of social trust may limit its development. Companies must consider social
responsibility to minimize ethical and environmental risks.

Originality/value: The study presents scenarios highlighting the role of social trust and
technological progress, offering value to researchers and practitioners planning long-term GAI
implementation.
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1. Introduction

Current times are characterized by a significant increase in the impact of technology on
people’s lives. One of the most exciting technologies is artificial intelligence, which is present
in most spheres of our lives — we find it not only in complex computer systems and robots, but
also in washing machines and smartphones (Bieronski, 2020). However, many researchers note
that the development of Al is challenged by the presence of ethical issues related to, among
other things, taking responsibility for the results of Al activities (Stylec-Szromek, 2018) and
the surveillance of society (Sroka, 2019). According to the 2019 survey, Poles have many
concerns about the performance of Al. More than 60% of respondents indicated that citizens'
privacy is their biggest concern related to the spread of Al. The second-biggest concern of
respondents was an increase in unemployment, which was indicated by more than 40% of them
(Nask, 2019).

In industry, artificial intelligence is used to optimize production processes, among other
things. By monitoring real-time data, Al can suggest various types of improvements.
Additionally, it is used in the maintenance of a production plant. Al systems support predictive
maintenance by anticipating potential failures and detecting all kinds of machine irregularities
and suggesting, for example, the replacement of appropriate parts. Furthermore, Al in industry
is also used for inventory management, as it helps to avoid shortages and downtime by
monitoring stock levels and demand (Korbiel, Czerwinski, Kania, 2023). However, in industry,
as in other sectors, it is important to look at technology development from a long-term
perspective. For this purpose, Future-Oriented Technology Analysis (FTA) is used, which,
among other things, enables an organization to prepare for future changes and challenges and
to make appropriate decisions related to investing in the most influential technologies.
One of the techniques used in FTA is technology foresight, which could be defined as
an evaluation and examination of the influence of current technological developments on
society (Halicka, 2016).

Despite the growing body of research on artificial intelligence, the specific pathways and
development trajectories of Generative Artificial Intelligence within the industrial context
remain underexplored. Existing literature often focuses on the technical capabilities of
Al systems or their broad societal implications, leaving a gap in understanding how GAI can
be effectively integrated into industry while addressing its ethical, environmental,
and socioeconomic dimensions. This study seeks to address this gap by adopting a scenario-
based approach to predict the development of GAI in industry, identify the factors driving its
growth, and provide actionable recommendations for its responsible and effective
implementation.
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The increasing importance of GAI necessitates a comprehensive understanding of its
potential and the challenges it presents. By examining the interplay between technological
advancements, public trust, regulatory frameworks, and ethical considerations, this study aims
to contribute to the discourse on fostering balanced and sustainable Al development.
The findings are intended to serve as a valuable resource for researchers, policymakers,
and industry practitioners striving to harness the transformative potential of GAI while
mitigating its risks.

2. Literature review

One of the landmark events in the history of artificial intelligence was the Turing Test
conducted in 1950. Its author, A. Turing, stated that if a machine is able to carry on
a conversation indistinguishable from that of a human, then that machine can be considered
intelligent. The Turing Test is considered the first major suggestion in the philosophy of
artificial intelligence (Skalfist, Mikelsten, Teigens, 2020). However, its actual beginning is
considered to be a conference that took place at Dartmouth in 1956. Its organizers —
J. McCarthy, M. Minsky, N. Rochester and C. Shannon — described a project to create artificial
intelligence (Al). Their main goal was to make a machine behave in a way that could be called
intelligent if a human behaved that way (Berente et al., 2021). Although artificial intelligence
emerged as early as 1956, it developed slowly due to immature computing technologies
(Szpilko et al., 2023). Over the following decades, the term has been defined by various
researchers, but still no single, agreed and consistent definition of artificial intelligence has been
developed (Holmes, Tuomi, 2022).

One example of Al definition, provided by researchers N. Berente, B. Gu, J. Recker and
R. Santhanam, represents Al as a process rather than as a phenomenon in itself. In their
definition, artificial intelligence is the frontier of computational progress, which refers to human
intelligence in solving increasingly advanced decision-making problems. It thus represents
what humans do next in terms of data processing. The researchers also add that artificial
intelligence is not a single recognizable thing, a set of tools, a device, a program or an algorithm.
Rather, it is an idea, a concept that reflects a constantly evolving phenomenon (Berente et al.,
2021).

Artificial intelligence is a multidisciplinary field, which means that many disciplines are
related to it and contribute to its development. These include mathematics, biology, psychology,
computer science, electronics, computer engineering or linguistics, among others (Arias, 2022;
Siuta-Tokarska, 2021). Taking that into consideration, the definition that, according to the
authors, best captures the essence of artificial intelligence in the context of considerations
related to the topic of the paper is the one describing Al as the ability of a system to accurately
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interpret external data, learn from it and use the resulting conclusions to accomplish specific
objectives through flexible adaptation (Haenlein, Kaplan, 2019).

The field of Al encompasses a multitude of subfields. It is essential to recognize that Al
pertains to the creation of intelligence that is not natural, or the emulation of human intelligence
through computer programs. Given the multifaceted nature of intelligent behavior,
Al is similarly characterized by a multitude of subfields. The principal subfields include
machine learning, natural language processing, expert systems, computer vision, and robotics.
It is noteworthy that these subfields are not mutually exclusive, with frequent interconnections
between them (Arias, 2022).

One subfield of artificial intelligence is generative artificial intelligence (GAl) is focused
on developing systems that are capable of generating original and creative outputs, including
images, music, text, and other forms of content. By employing deep learning techniques,
particularly generative models, these systems are able to produce content that is comparable to
that which is created by humans (Ramdurai, Adhithya, 2023).

Generative artificial intelligence models can be divided into two main categories: unimodal
and multimodal. Unimodal models are designed to process instructions of a single input type,
for instance text-to-text. In contrast, multimodal models are capable of integrating data from
multiple sources, enabling the generation of outputs in diverse formats. Multimodal models are
applicable to a range of data modalities, including text-to-image, image-to-audio and so on
(Feuerriegel et al., 2024).

The GAI models can use a variety of data processing techniques. These include,
for example, Generative Adversarial Networks (GAN), Generative Pre-trained Transformer
(GPT), Generative Diffusion Model (GDM) (Jovanovic, Campbell, 2022), Variational
Autoencoders (VAE) and Convolutional Neural Networks (CNN) (Yu, Guo, 2023).

Generative adversarial networks are based on the training of a pair of networks. In essence,
one network can be conceived of as an art forger, while the other can be regarded as an art
expert. In this context, the former is referred to as a generator, which strives to create images
that are as realistic as possible. In contrast, the expert network, which is referred to as the
discriminator, compares the images created by the generator with authentic images and attempts
to distinguish between them. The two networks are trained concurrently, engaging in
a competitive process. The generator is unable to access the real images directly, therefore its
sole method of learning is through interaction with the discriminator. The expert network
receives an error signal indicating whether the image is generated or genuine.
When the discriminator's performance is at an satisfactory level, it is possible to halt training of
the discriminator, while continuing to develop the generator (Creswell et al., 2018).

Another type of GAI model is GPT, which is one of the deep learning models. This model
is pre-trained on large text datasets and uses a self-attention mechanism. Thus, it is able to take
into account the context of the entire sentence to generate the next word. This improves the
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qualitative capabilities of the model, which can be adapted to specific tasks such as language
generation, text classification or machine translation (Yenduri, 2024).

The diffusion model has recently emerged as a technique that has gained considerable
popularity. The operation of such models is based on three fundamental steps. At the outset,
the user inputs prompts, which may be keywords or a textual description of the desired image.
Based on these inputs, the model retrieves images from the Internet or from a previously defined
dataset. Next, random noise is added to mask the selected information in the image, thereby
creating a variation. Finally, a diffusion process is carried out to produce new images that
conform to the user's prompts. Each image created in this way is original, because even if the
same prompts are entered, the model will randomly select images from the database, making
further changes to them (Zhang, Liu, 2024).

Different types of models are used in many practical GAI solutions, i.e. in systems and
applications such as ChatGPT or Midjourney (Hwang, Chen, 2023).

ChatGPT is a widely used generative artificial intelligence chatbot. To interact with this
tool, the user poses questions to the model, which responds in a conversational manner.
The model's responses are designed to appear realistic, for instance, by acknowledging mistakes
or declining to answer inappropriate questions. Additionally, the generated content can assume
various forms, including news articles, film scripts, software codes, business plans, and poetry
(Budhwar et al., 2023). ChatGPT was created by OpenAl, basing the tool on a deep learning
model that was trained on a large data set. As a result, it understands the context of the entire
conversation and adapts responses in terms of the use of appropriate language and style
(Deng, Lin, 2022). ChatGPT reached the one million user threshold in five days and is now
estimated to be used by around one hundred million people, generating one billion visits per
month (Baytak, 2024).

Midjourney is a text-to-image generator that employs a diffusion model. The model
generates four initial images based on user-entered prompts, such as keywords and specific
parameters. Subsequently, it is possible to generate additional images based on the same
prompts or adjust them to achieve needed results. The system offers the capacity to generate
images in a diverse array of styles, including vintage, or in styles associated with a particular
artist. Moreover, Midjourney possesses the capability to manage scenes comprising multiple
objects and characters (Zhang, Liu, 2024).

Regardless of the system type, the prompt entered by the user plays a pivotal role in the
system's operation. The prompt is the starting point for the model that generates the response
and is therefore a key factor in determining the accuracy and value of the result. The process of
providing clear, purposeful and effective prompts to GAI models is known as prompt
engineering. Its aim is to develop instructions and commands in such a way as to lead to the
generation of content that meets the needs of the user (Ekin, 2023).
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A correct prompt should contain four key elements: role, task, output and context. The role
is one of the most important elements of the prompt. It is intended to provide the model with
the perspective in which it should place itself. For example, phrasing the role as ‘recruitment
expert’ suggests that the response generated should have professional overtones and be oriented
towards the area of human resource management. The second aspect of the prompt is the task,
i.e. specifying precisely and clearly what the model is supposed to generate. Then, the prompt
should include the context, which is any additional information that may influence the receipt
of a more precise answer. The fourth element of the prompt is the output. Its inclusion is
optional and depends on the topic being addressed. The output may specify a particular format,
language or structure of the answer. Understanding and incorporating these elements into the
creation of the prompt is essential to receiving a correct and valuable answer (Ministerstwo
Cyfryzacji, 2024).

Many different applications of generative artificial intelligence can be found in the
literature. Some industries are using GAI widely, while some are only just identifying areas
where performance can be improved by such models. Nevertheless, they are attracting
an increasing number of specialists from a variety of backgrounds.

For instance, GAI is used in education, where several applications can be distinguished.
The first example is an intelligent learning system that can generate personalized learning plans.
It automatically adapts the content of the course and its difficulty by offering tasks that are
suitable for a specific user. An intelligent tutoring system can operate on a similar principle,
but in addition it suggests learning strategies based on the student's learning habits and needs.
Based on its results, the system creates assignments and practice questions. Another example
is a homework assessment system that allows not only checking the correctness of the
completed assignment, but also generates feedback and suggestions to enable students to
understand their mistakes. A final example is an intelligent speech interaction system that,
by analysing historical data and continuous learning, creates a knowledge base and algorithm
model, thus achieving intelligent speech recognition and synthesis. The learner communicates
with the system through voice by asking questions and expressing their needs, and the system
recommends resources for learning and practice (Yu, Guo, 2023).

Additionally, GALI is applied in the quality control process, which becomes more accurate
and efficient. The tool detects defects, anomalies or deviations from the accepted quality
standard and then reports them in real time, reducing the risk of a defective product being
delivered to the customer. Furthermore, by analyzing historical data, GAI can predict potential
defects before they occur. By having this type of information, manufacturers are able to take
proactive action to prevent a problem from occurring (Doanh et al., 2023).

Generative artificial intelligence can also be used in the field of agriculture and
environmental protection. Chatbots are not only able to spread information on pest control,
effective irrigation methods and other sustainable farming techniques, but are also able to
analyze data on soil quality, weather patterns and crop condition. All of these tips are valuable
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for increasing yields and reducing wastage. Specialized systems trained in this area, can analyze
extensive biological data and identify endangered species and habitats, promoting responsible
land use and biodiversity conservation (Rane, 2024).

An interesting example of the use of GAI is the creation of digital twins and avatars, such
as Eva Herzigovd's 3D avatar. Generative artificial intelligence is able to generate, among other
things, photorealistic animation of body movement and texture and motion animation of
clothing (Lazaroiu et al., 2024).

GAlI tools are also used in the marketing industry. Specialists use both widely known
models such as ChatGPT or Midjourney, but also those created specifically for marketing
purposes. Generative artificial intelligence is used, among other things, to personalize content.
For example, banks use it to analyze customer data, including their risk profile, and offer
personalized investment advice. Retailers, too, use GAI to create recommendations that would
influence customers to buy more products (Kshetri, 2024).

GAlI is also used in medicine. Singh points out that it significantly improves diagnostic
processes, for example in hospitals. This is because the technology is able to transform low-
quality scans into highly detailed, high-resolution images. Additionally, models trained on large
medical datasets can detect anomalies and identify the early stages of various diseases.
Currently, algorithms are successfully diagnosing conditions such as skin cancer, hidden bone
fractures and Alzheimer's disease. In addition, the use of GAI provides quick access to answers
to medical queries. Instead of searching for information in textbooks, the doctor asks the system
a question, which by processing huge amounts of data generates an answer in a short period of
time (Singh, 2023). This can be particularly useful for staff who are not fluent in English,
as many documents on medical advances are written in that language (Ooi et al., 2023).

The existence of such a large number of models, various systems that are applied in a variety
of fields, is testament to the significant advancements made in generative artificial intelligence.
Its future development may be influenced by a number of factors. One such factor is the need
to build trust in artificial intelligence systems, which researchers say is essential for their wider
adoption and integration in a range of fields. This primarily concerns the provision of
transparent and comprehensible explanations for decisions, projections or recommendations
generated by artificial intelligence (Jangoan et al., 2024).

3. Methodology

The process of building scenarios for the development of generative artificial intelligence
in the industry involved the use of a variety of research methods that made it to accomplish the
goal set in the work. The research process was divided into four individual phases.
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This division, along with an indication of the research methods used in each phase and the
outcome of each phase, is shown in Figure 1.

Research phase 1: Identification of factors influencing the development of
generative artificial intelligence in the industry

Methods: literature analysis and critique method, desk research, TEEPSE analysis

Result: 29 factors

Research phase 2: Identification of the driving forces

Methods: survey completed by experts
Result: 2 driving forces

~~

Research phase 3: Creating scenarios

f

Methods: scenario method
Resuit: 4 alternative scenarios

~~

Research phase 4: Evaluating the desired scenario

Methods: literature analysis and critique method, brainstorming
Result: negative and positive effects of implementing the desired scenario,
krecommer.'ahczticms for five social groups )

Figure 1. Methodology.
Source: own elaboration.

The research methods used in the study included literature analysis and critiqgue method,
desk research, TEEPSE analysis, survey, scenario method and brainstorming. The literature
analysis and critique method is based on analysing the data already contained in the literature,
which can lead to finding research gaps. This method also enables organizing the available
knowledge (Mroz-Jagietto, Wolanin, 2013). The article also benefits from desk-based research,
which involves finding and analysing data available from a variety of sources, such as statistical
sources, expert statements, online articles, company databases and other (Bednarowska, 2015).

The TEEPSE analysis was employed to identify the specific factors that drive GAI
development within the industry. Its application enabled the factors to be grouped into six
categories, the initial letters of which form the name of this analysis: technological, economical,
environmental, political, social and ethical factors (Ejdys, Szpilko, 2023). This analysis was
selected, due to the inclusion of ethical factors, which are not present in other analyses and
represent a significant aspect of GAI technology development. Another research method used
was a survey, which allowed identified factors to be assessed by experienced experts.
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The scenario method was employed to investigate potential future developments
in the growth of GAI within the industry. The scenario method is based on the assumption that
the future will evolve in accordance with a pre-established pattern, which is the scenario.
It is an outcome of the assumptions that are made regarding the future development and the
factors that are influencing the forecast. In light of these considerations, the necessary steps to
achieve the desired outcome can be identified (Santarek, 2016).

Finally, a brainstorming method was carried out, which is a method of generating a large
number of ideas in a short period of time and selecting the most beneficial ones (Helman,
Rosienkiewicz, 2016).

The first phase of the research identified factors influencing the development of generative
artificial intelligence in the industry. This was done using desk research, which took into
account such sources as academic articles, electronic articles, monographs, expert blogs,
European Parliament documents, among others. As a result, twenty-nine factors were obtained,
which were then subjected to TEEPSE analysis. This made it possible to assign the factors to
six groups based on the area they cover.

Then, in the second phase of the research, a questionnaire was constructed, through which
experts evaluated the factors by selecting one of four responses, following a four-point Likert
scale: definitely has no impact, rather has no impact, rather has impact, definitely has impact.
The survey was completed by twelve experts from both academia and industry. Subsequently,
a point scale from 0 to 3 was assigned consecutively for the four response possibilities.
Thus, two factors emerged as the driving forces behind GAl's growth in the industry.

The third phase of the study created four alternative scenarios for GAl's development in the
industry over a 10-year horizon. The two driving forces identified earlier were used for this.
Names for the scenarios were also proposed, with the acronym GAI forming the acronym.

The final phase of the study allowed the identification of the desired scenario and analysis
of its effects. Possible negative and positive effects of implementing this scenario were
identified for five groups (GAI developers, researchers, the public, government and industry).
In addition, the article presents recommendations aimed at the same five groups.
The application of the recommendations could result in the realization of the desired scenario
and the acceptance of GAI technology by various groups in society.

4. Results

To identify key factors which have a significant impact on the development of GAI in the
industry, sources such as academic articles, electronic articles, monographs, expert blogs,
company websites, European Parliament documents and the Republic of Poland website were
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reviewed. As a result, twenty-nine factors were obtained, which were then divided into six
TEEPSE groups:
1) Technological factors:

artificial intelligence development (Chan, 2023),

the level of productivity enhancement of creative work using generative artificial
intelligence (Haase, Hanel, 2023),

the amount of data produced and available in companies (European Parliament,
2023),

cloud computing development (Keskin, Isik, 2023),

ability of the GAI model to provide an explanation of the response generated
(Przegalinska, Jemielniak, 2023),

computing power (Kwapisz, 2023),

the level of reliability of the responses generated (Wang et al., 2023),

the level of reduction in the diversity of solutions to specific issues when using the
GAI model (Snodgrass, 2024).

2) Economical factors:

cost of employing the staff (Gorzkowska, 2022),

the productivity level of enterprises (Raj et al., 2023),

the level of competition in the GAI market (Rudolph, Tan, Tan, 2023),

the value of an index reflecting the readiness of countries to implement artificial
intelligence tools (Nzobonimpa, Savard, 2023),

number of corporations entering into partnerships with companies offering GAI
(e.g. Coca-Cola, Microsoft, Amazon) (Kubera, 2024).

3) Ecological factors:

the level of restrictions to reduce greenhouse gas emissions (Biswas, 2023),

the environmental cost of using GAI (George, George, Martin, 2023),

natural resource consumption and the impact of Al on biodiversity (Ligozat et al.,
2022),

climate change adaptation and mitigation through GAI models (Vinuesa et al.,
2020).

4) Political factors:

the level of protection of personal data guaranteed by GAI models (Sebastian, 2023),
availability of national funding (Serwis Rzeczypospolitej Polskiej),

the level of regulation by the European Parliament (European Parliament, 2020),
the level of support for innovation by the European Parliament (European
Parliament, 2021).
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5) Social factors:
e availability of qualified staff (Chuang, 2024),
e the level of public confidence in artificial intelligence (Lapinska et al., 2021),
e impact of the use of GAI models on social equity (Zajko, 2022),
e changes in the labor market structure brought about by GAI models (Joamets,
Chochia, 2020).

6) Ethical factors:

e the level of alignment of artificial intelligence with the organization’s culture and
values, e.g. in the context of employee monitoring (Przegalinska, Jemielniak, 2023),

e the number of redundancies associated with the replacement of human labour by
GAI models (Konstantis et al., 2023),

e transparency of GAI models and their explanatory power (Haresamudram, Larrson,
Heintz, 2023),

e autonomy and human control over decisions taken by artificial intelligence
(Cavalcante Siebert, 2023).

The most numerous group of factors is technological. As many as eight were identified,
which may indicate their importance in the context of the problem studied. In second place in
terms of numbers are the economic factors, of which five were identified. In the other four
groups, the authors identified four factors each.

Based on the identified factors, a questionnaire was prepared in Microsoft Forms.
The survey was based on a four-point Likert scale. Participants were able to select one of four
responses: definitely has no impact, rather has no impact, rather has an impact and definitely
has an impact. The identified factors were then assessed by twelve experts. Seven of them are
academics from the Bialystok University of Technology, while five experts come from industry
and work in a variety of industries: packaging, FMCG/supply chain, automotive, heating
appliance manufacturing and the furniture industry. They also hold diverse positions, such as
product development and sales manager, last mile and warehousing procurement manager,
product leader SCADA & digital solutions, head of organization and production management
and production engineering specialist. These experts evaluated all factors by selecting one of
four possible answers.

In addition, point values were assigned to the responses in order to assess which factors
were considered by the experts to be key. For this purpose, the following scoring scale was used
for individual responses:

definitely has no impact — 0 points,

rather has no impact — 1 point,

rather has an impact — 2 points,

definitely has an impact — 3 points,
This resulted in the values shown in Table 1.
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Table 1.
Assigning points to factors
Definitely has Rather has Rather has Definitely has
no impact no impact an impact an impact
Group Factor no. of . no. of . no. of . no. of . Sum
points points points points
responses responses responses responses
dAg\t/';'gLarLgf”'gence 0 0 0 0 4 8 8 24 |32
The level of productivity
enhancement of creative 0 0 1 1 7 14 4 12 | 27
work using generative
artificial intelligence
'The amount of data
X Pproduced and available in 0 0 4 4 5 10 3 9 |23
©  companies
o .
o [Cloud computing 0 0 1 1 8 16 3 9 |26
6‘ development
Z [|Ability of the GAI model to
& |provide an explanation of 0 0 1 1 7 14 4 12 |27
f [the response generated
Computing power 0 0 2 2 3 6 7 21 | 29
The level of reliability of 0 0 0 0 6 12 6 18 | 30
the responses generated
The level of reduction in
the diversity of solutions to
specific issues when using 0 0 2 2 9 18 1 3 |2
the GAI model
Cost of employing the staff 0 0 2 2 7 14 3 9 |25
The prqductlvny level of 0 0 4 4 6 12 2 6 |29
enterprises
The level of competition in
-
ZE) the GAI market 0 0 ! 1 ; 18 2 6 125
= The value of an index
O [reflecting the readiness of 0 0 4 4 7 14 1 3 |91
% countries to implement
O frtificial intelligence tools
L -
Number of corporations
entering into partnerships
with companies offering 0 0 ! 1 10 20 ! 3 |24
GAL...
The level of restrictions to
reduce greenhouse gas 1 0 6 6 4 8 1 3 |17
. emissions
ZE) 'ur;?] gr}c\a/xfnmental cost of 0 0 5 5 5 10 2 6 |21
8 Natural resource
5‘ consumption and the impact 2 0 4 4 5 10 1 3 |17
Q of Al on biodiversity
Climate change adaptation
and mitigation through GAI 1 0 4 4 7 14 0 0 |18
models
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Cont. table 1.

POLITICAL

The level of protection of
personal data guaranteed by
GAI models

16

24

National funding
availability

12

24

The level of regulation by
the European Parliament

16

26

The level of support for
innovation by the European
Parliament

18

25

SOCIAL

Qualified staff availability

16

24

The level of public
confidence in artificial
intelligence

10

29

Impact of the use of GAI
models on social equity

10

17

Changes in the labor market
structure brought about by
GAI models

11

22

23

ETHICAL

The level of alignment of
artificial intelligence with
the organization’s culture
and values, e.g. in the
context of employee
monitoring

14

21

Number of dismissals
related to the replacement
of human labor by GAI
models

10

20

26

Transparency of GAI
models and their
explanatory power

18

28

Autonomy and human
control over decisions taken

by artificial intelligence

16

26

Source: own elaboration.

By using a point scale and multiplying the number of responses by the number of
corresponding points, the two factors that were rated highest by the experts were identified.
A criterion of factors from different groups was taken into account in the selection.
These factors are highlighted in red in the table. These factors are: artificial intelligence
development and the level of public confidence in artificial intelligence.

Identifying these two driving forces enabled the construction of four alternative scenarios
for the development of generative Al in industry in a 10-year timeframe:

Scenario 1 — rapid development of artificial intelligence and high level of public

confidence in artificial intelligence.

Scenario 2 — rapid development of artificial intelligence and low level of public

confidence in artificial intelligence.
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Scenario 3 — slow development of artificial intelligence and low level of public
confidence in artificial intelligence.
Scenario 4 — slow development of artificial intelligence and high level of public
confidence in artificial intelligence.

The authors named the scenarios with the acronym GAI: Scenario 1 — Gigantic And
Ingenious, Scenario 2 — Great Anomaly of Innovation, Scenario 3 — Gnarly Assistant
Improvisation, Scenario 4 — Gradual Approval of Integrity. The research process carried out
made it possible to construct brief descriptions of these scenarios:

Scenario 1 (Gigantic And Ingenious) — In the year 2034, generative artificial
intelligence (GAI) is a tool used widely across many industries. Its rapid and fast
development enables continuous improvement of GAI models. Consequently, these
models produce inspiring graphics and provide reliable and credible information that
meets the needs of users. This contributes to the high level of public confidence in GAI.
In large industrial companies, it is responsible for more than half of the creative work.
Scenario 2 (Great Anomaly of Innovation) — The rapid development of artificial
intelligence does not go hand in hand with the generation of trustworthy answers,
and focuses mainly on increasing the functionality of systems and improving interfaces.
The lack of regulation and safeguards on the part of system developers leads to systems
generating false information and low levels of data protection. This, in turn, translates
into skeptical users and businesses lacking confidence in the technology. Generative
artificial intelligence in 2034 is therefore used sporadically in the industry, mainly to
create interesting information graphics. Increasing the reliability of responses and the
security level of users could lead to scenario 1, while a lack of progress in this area will
result in a move to scenario 3.

Scenario 3 (Gnarly Assistant Improvisation) — The lack of transparency of systems and
their generation of false information results in user reluctance and mistrust. In a 10-year
timeframe, industrial companies are reluctant to use technology that is inaccurate and
potentially dangerous, for fear of its negative impact on production processes and the
leakage of key data. The artificial intelligence market is growing very slowly due to
a lack of interested users. GAI also faces a lack of public acceptance and investment
difficulties. Only improving the level of reliability of the answers generated and the
protection of the data could be a start to gain the trust of investors and businesses,
and consequently move towards scenario 2.

Scenario 4 (Gradual Approval of Integrity) — Stricter rules and regulations significantly
increase the level of data protection. The reliability of the answers generated is also
improving. In the year 2034, industrial companies are more willing to use GAI
technologies, as they allow quick access to reliable information, with a high level of
security at the same time. On the other hand, strict regulations are significantly slowing
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down the development of artificial intelligence, which has also become very expensive.

This leads to an insatiable market, as there is a lack of specialized systems tailored to

the specific functions required by industry. Subsidies to IT companies could accelerate

the development of GAI systems, which will result in a gradual transition to scenario 1.

The scenarios are also presented in the form of a matrix composed of graphical
representations of the scenarios generated in the ChatGPT chatbot (Figure 2).

-

SCENARIO 2 SCENARIO 1

Figure 2. Scenarios for the development of generative artificial intelligence in industry.
Source: pictures generated in ChatGPT chatbot.

The most desirable scenario is Scenario 1. Therefore, its description has been made more
specific:

In scenario 1, the rapid development of Al is driven by a high level of public confidence in
the technology. Indeed, in a 10-year perspective, the rapid development of Al is driven, among
other things, by the high level of interest from manufacturing companies. As a result,
increasingly advanced models are being developed that are able to process and analyze huge
amounts of data. Nevertheless, the IT companies behind the construction of these models are
concerned about respecting copyright and protecting user data. As a result, confidence in
generative artificial intelligence is very high and more and more organizations are choosing to
use it. Artificial intelligence experts note the emergence of the GAI trend. In line with market
requirements, dedicated systems are being built to meet the needs of specific companies and
their specificities. Personalization is therefore increasing and the individual preferences of each
actor are being taken into account. According to this scenario in 2034, generative artificial
intelligence is used in many manufacturing companies, where it is used, for example, to design
new products, analyze the market, improve production processes and manage the supply chain.
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Additionally, it is commonly used to create marketing content and analytical reports.
As a result, in many companies, positions consisting mainly of repetitive and routine tasks have
been eliminated as they have been replaced by the GAI system. Some employees were
redeployed to positions involving the creation and operation of systems, which required
additional training. In addition, GAI has become a decision support tool. It is used for
operational decisions by managers and strategic decisions by the boards of directors of the
respective organizations. In summary, having a generative artificial intelligence system that not
only automates but also streamlines individual processes and introduces new creative and
analytical capabilities is a major competitive advantage for a company. Industrial organizations
are keen to invest in GAI solutions because the expense has a relatively quick payback.

In order for Scenario 1 to become a reality in 10 years' time, it is necessary to take
comprehensive measures to support the development of artificial intelligence and to raise the
level of public confidence in GAI technology. Accordingly, the authors has formulated specific
recommendations aimed at five groups that have a significant impact on the development of
generative artificial intelligence in industry. These groups include: scientists, society,
government, GAI developers and industry representatives. Recommendations have been
developed based on desk-based research, which has enabled data collection, analysis of current
trends and challenges in the area of generative artificial intelligence. The implementation of the
identified actions would result in the further development of the studied technology and its
acceptance by various social groups.

Recommendations for scientists:

e Exchange of knowledge and experience with industry through, for example, Technology

Transfer Centers (Konfederacja Lewiatan, 2024).

e Commercialization of the results of scientific activity (Lampart, 2023).
e Creation of directions related to the creation, handling and interpretation of generative

artificial intelligence results (Kotval).

Recommendations for the society:

e Participate in training sessions outlining the benefits and risks of using GAI (Gerbert
etal., 2018).

e Openness to re-branding (Aigolab).

e Applying GAI to everyday tasks (European Parliament, 2020).

Recommendations for the government:

e Increasing the stringency of data protection law (General Data Protection Regulation).

e Removal of barriers and creation of legal conditions for the development of Al
(Ministerstwo Cyfryzacji, 2023).

e Use of financial incentives such as tax breaks or subsidies for Al development projects
(Konfederacja Lewiatan, 2024).
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Recommendations for GAI developers:

e Certification of systems to increase protection, differentiation and, consequently,

popularity (Al Ethics Certification).

e Turning attention towards ethical risks and opportunities in the development of new

models and systems (Al Ethics Lab).

e Creating models who refuse to answer questions that spread hatred (Zewe, 2024).

e Focus on cyber security (Gerbert et al., 2018).

Recommendations for industry representatives:

e Adaptation of staff to new technologies related to GAI by, among other things,

improving their competence in this area (Sledziewska).

e Implementation of new structures including increased storage, processing power and

bandwidth (Gerbert et al., 2018).
e Building an organizational culture that encourages the implementation of various
Al solutions (Szaranski).

The recommendations formulated represent a kind of guideline for the respective groups.
Their application within 10 years may contribute to the rapid development of artificial
intelligence and increase the level of public confidence in generative artificial intelligence,
which could consequently lead to the desired scenario. In addition, the recommendations can
serve as a reference when creating a plan for GAI development in the industry.

Additionally, the authors highlighted the potential impacts of the indicated scenario, which
could be visible in 2034. These were identified by brainstorming with people of different ages
and experience in different industries. These impacts were again grouped into five groups,
considering scientists, society, government, GAI developers and industry representatives
(Table 2).

Table 2.
Potential impacts of the scenario
Negative impact | Positive effects
for the scientists
e  Pressure to achieve rapid technological e Research funding and grants related to the
solutions. development of GAL.
e Possible shift in priorities from scientific e Opportunities for cooperation between science
breakthroughs to commercial projects. and business.
e Ethical dilemmas related to social responsibility | ¢  Opening up new areas of research.
for discoveries in the artificial intelligence e Ability to analyze large data sets simultaneously.
sector.

o Potential threat of copyright violation.

for the society

e Elimination of some jobs, especially those e Personalization of products and services.
involving routine tasks. e High demand for people qualified as e.g. prompt
e The need to adapt one's skills to new engineer, data engineer.
technologies. e Potentially greater availability of services and
¢ High dependence on technology. products.

e Possible discrimination based on gender, color, e Improved quality of life through automation of
orientation, language, etc. routine activities.
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e Sense of insecurity - significant overemphasison | ¢  Potential breakthroughs in medicine, renewable
human competence by GAI. energy, etc.
e Widening social inequalities.

for the government
e  The rapid development of GAI may be outpacing | ¢  Economic growth.

regulatory updates. e  Greater transparency of operations and the

e Disinformation - spreading false information. ability to monitor individual actors.

e Risk of monopolization of the market. e Improved management of crisis situations.

e  Problem of establishing responsibility for critical | ¢  Automation of public administration tasks,
errors made by artificial intelligence systems. which can increase efficiency and reduce costs.

e Newtools to fight crime.
o Facilitation of decision-making.
for GAIl developers
e  Strong competition. e High demand for GAI systems.
o Ethical dilemmas related to the impact of e  Attracting investors.
technology on the labor market and user privacy. | e  Expansion into many markets.
¢ High responsibility for correct and continuous e Possibility of extending the systems'
operation of systems. functionality to other areas of life.
e Risk of losing control of technology.

for industry representatives

e High dependence on technology. e Increased efficiency of production processes.
e Accountability of managers for decisions made e Innovation of products and services.
by the system. o Facilitated personalization.
e Increasing the advantage of large companies e Reduced production costs.
over medium and small companies that do not e  Complete automation of many processes.
have sufficient resources to introduce GAI e Acceleration of sales cycles.
systems. e Making better business decisions.
e The need to recruit new staff skilled in artificial
intelligence.
o Need to invest in protection systems (cyber
security).

When analyzing the identified impacts of the implementation of the desired scenario,
it can be seen that the number of potential negative and positive impacts in each group is very
similar. In addition, the identification of negative impacts can contribute to a scenario
implementation strategy such that the likelihood of their occurrence is as low as possible.
Some negative impacts can be avoided altogether — for example, the potential copyright
infringement of scientists can be mitigated through the application of appropriate legal
regulations relating to GAIl models. Positive impacts, on the other hand, can be a motivation for
further development of generative artificial intelligence for all groups highlighted.

5. Discussion

The findings of this study offer a comprehensive insight into the factors that shape the
development and deployment of generative artificial intelligence (GAI) in industry.
The analysis of the views of experts from both the academic and industrial sectors has not only
identified the key factors, but also provided an understanding of the complex interplay between
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technological, social, economic, environmental, political and ethical factors that will shape the
future development of GAI. The scenarios presented illustrate how these factors can either
accelerate or slow down the adoption of GAI in industry, with significant implications for
stakeholders.

The development of artificial intelligence and public trust have emerged as the two main
factors influencing the future of GAI scenarios in the industry. The rapid advancement of
artificial intelligence and the growing public trust in its capabilities will enable the widespread
adoption of GAI in industry, leading to significant increases in productivity and innovation.
On the other hand, slow progress or low levels of trust could result in GAI being used only in
a limited number of niche applications. These findings are in line with research indicating that
public trust is a key factor in the long-term development of Al technologies (Jangoan et al.,
2024).

The generative Al development scenarios outlined in this study reflect concerns identified
in the existing literature regarding data security and reliability in Al applications (Sebastian,
2023; Kwapisz, 2024). The anticipated reliance on regulatory and security measures in the GAI
trajectory supports the claim that GAI adoption depends not only on technological advances,
but also on public mood and ethical alignment (Lapinska et al., 2021; Konstantis et al., 2014).

6. Conclusions

The rise of Generative Artificial Intelligence (GAI) signifies a paradigm shift in industrial
operations, offering a spectrum of possibilities for innovation, productivity, and societal
transformation. This study underscores the interplay between technological advancements and
public trust as critical drivers shaping GAI's development trajectory. The scenarios developed
illustrate how these factors can influence the speed and scope of GAI adoption in industry,
providing valuable insights for stakeholders navigating this transformative landscape.

GAI's potential is immense: it can revolutionize industrial processes by enabling predictive
maintenance, enhancing resource management, and personalizing customer experiences.
However, the path to realizing this potential is fraught with challenges. Ethical concerns,
such as the transparency of Al systems, accountability for their decisions, and the potential for
misuse, must be addressed. Additionally, the socioeconomic implications, including job
displacement and skill realignment, necessitate proactive measures to prepare the workforce for
an Al-driven future.

The study emphasizes the importance of a collaborative approach involving academia,
industry, government, and society to ensure the responsible development and deployment of
GAI. Policymakers must establish robust regulatory frameworks that balance innovation with
ethical considerations, fostering an environment conducive to trust and safety. Industry leaders
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must prioritize investments in secure and transparent Al systems, while embedding Al into their
organizational cultures in ways that respect human dignity and creativity. Researchers should
continue to explore the multifaceted dimensions of GAl, integrating technological, ethical,
and societal perspectives to guide its sustainable development.

Future research could extend this study by employing quantitative forecasting methods,
analyzing sector-specific adoption patterns, and conducting longitudinal studies on public trust
in Al. Additionally, examining the environmental impact of Al technologies and exploring
ways to mitigate their resource intensity will be critical for sustainable development.
Stakeholders should also monitor evolving societal attitudes toward Al, ensuring that public
engagement and education remain central to GAI's growth.

In 10 years, the realization of the most desirable GAI scenario—characterized by rapid
technological development and high public trust—could significantly enhance industrial
efficiency, drive innovation, and improve the quality of life. However, achieving this vision
requires concerted efforts to address ethical and societal challenges. By fostering transparency,
accountability, and inclusivity, stakeholders can ensure that GAI contributes to a future that
balances technological advancement with human values.

Ultimately, this study provides a roadmap for navigating the complex and dynamic
landscape of GAI development. It highlights the need for cohesive, interdisciplinary approaches
that prioritize ethical and sustainable growth. As GAI continues to evolve, its successful
integration into industry will depend on the ability of all stakeholders to collaborate, innovate,
and address the broader implications of this transformative technology.
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