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Abstract: Artificial intelligence is a major focus of attention today. As the
technological advances brought about by these developments become more
widespread, the potential for their application in all areas of the economy,
society and nature has been growing. The processes outlined above, the
changes brought about by technological and technical progress, are having
an increasingly marked impact on all aspects of our lives. This expansion also
raises significant sustainability issues.

This study will explore the questions and possible answers that are now on
everyone's minds in relation to these developments.

With the rise of artificial intelligence, how sustainable will the economy, so-
ciety and nature be? How will the emergence of artificial intelligence affect
economic, social and environmental aspects? Will AI be able to support sus-
tainability or should other impacts be taken into account, such as the energy
hunger of the new technology? In which areas can AI be most effective? We
are seeking answers to these questions by exploring the views of students at
our university.

Keywords: Artificial intelligence, sustainability, application advantages, dis-
advantages.

Osszefoglalds: A mesterséges intelligencia napjainkban kitiintetett figyelmet
élvez. A fejlodés okozta technoldgiai vivmanyok egyre szélesebb kord tér-
nyerése, alkalmazdsanak lehetGségei a gazdasag, a tarsadalom és természet
minden teriiletén megjelentek. A felvazolt folyamatok technoldgiai, techni-
kai fejl6dés okozta valtozasok egyre markansabban érzékeltetik hatasukat
életiink minden szegmensében. A térnyerés kovetkeztében markans fenn-
tarthatosagi kérdések is felvetddnek. A tanulmany kitér azokra a kérdésekre
és a lehetséges valaszokra, amelyek napjainkban mindenkit foglalkoztatnak
ezekkel a fejlesztésekkel kapcsolatban.
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A mesterséges intelligencia térnyerésével vajon mennyire lesz a gazdasag, a tarsada-
lom, a természet fenntarthat6? Hogyan alakulnak a mesterséges intelligencia megje-
lenésével a gazdasagi, a szocidlis és kornyezeti szempontok? Vajon képes lesz tamo-
gatni a mesterséges intelligencia a fenntarthatosagot, vagy egyéb hatdsait is érdemes
figyelembe venni, mint példaul az 4j technoldgia energiaéhsége? Milyen teriileteken
lehet a leghatékonyabb a mesterséges intelligencia? Kutatasunk kérdéseire egyete-
miink hallgatéi véleményét is feltarva keressiik a valaszokat.

Kulcsszavak: Mesterséges intelligencia, fenntarthatdsdg, alkalmazasi elényok és
hétranyok.

Introduction

On a global level, the development of artificial intelligence (hereinafter: AI) has be-
come a new competitive factor. The waves of change stimulated by technological de-
velopment are not abating, in fact, according to some forecasts, they will transform
our future to such an extent that within 40 years, smart machines will be able to
perform all work tasks currently performed by human resources, and they will do
it all more economically and to a higher standard [1]. Al can support a sustainable
economy in several areas. It can help optimize energy consumption in both industry
and households with the help of smart grids. The importance of this also increases
with the magnitude of the increasingly dominant domestic solar energy production.
In the case of agriculture, AI may be able to pre-plan optimal irrigation by studying
weather patterns. It can also support selective recycling in waste management. Al is
able to manage the traffic load of the settlements through prevention [2]. In the case
of sustainable economic decisions, it can support the operation of the companies
concerned with continuous monitoring. Large technology companies are already of-
fering economic players solutions that not only measure their carbon dioxide emis-
sions, but also allow them to optimally plan their carbon emissions [3].

The operational elements that can be converted into data sets can be found in Al
patterns. It can solve complex tasks based on evaluation trends from a lot of data.
The operation of large settlements can be described with a lot of data, and by analyz-
ing this, the planning of cities that are currently being built can result in optimally
localized infrastructural solutions from the point of view of the community, but the
redesign of existing settlements can also be supported [4].
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Al requires enormous computing capacity, which has hindered its development
for a long time. This demand also induces a high energy demand. So this operation
also has an ecological footprint, which we usually don't talk about [5].

Legal background and recent regulations on the use
of Al in the field

Although the EU has made the development of Al a top priority, it also draws at-
tention to the dangers of its use. It is also considered necessary to take risks into
account, which resulted in drafting legislation to this end.

The purpose of the AI Act is to set clear requirements and obligations for Al de-
velopers and users with regard to the different uses of Al It also aims to reduce the
administrative and financial burden on businesses, in particular small and medium-
sized enterprises (SMEs).

The AT Act is the first comprehensive legal framework for AT worldwide. Al leg-
islation will ensure that Europeans can have confidence in what Al has to offer.

The proposed rules are:

- Managing the risks created specifically by artificial intelligence applications;

- Ban AI practices that pose unacceptable risks;

- Define a list of high-risk applications;

— Set clear requirements for Al systems used for high-risk applications;

- Define specific obligations for users and providers of high-risk AI applications;

- Require conformity assessment before placing an MI system in service or placing
it on the market;

- Implement enforcement after a particular MI system has been placed on the market;

- Establishing a governance structure at European and national level.

The regulatory framework for AT systems employs a risk-based approach, defin-
ing four levels of risk.

A key finding is that “Any AI system that clearly threatens people’s safety, live-
lihoods, and rights will be banned, from social scoring systems implemented by
governments to games that use audio support to encourage dangerous behavior” [6].
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AT and Sustainability

Sustainable growth must be distinguished from sustainable development, because in
the former we strive to be more, in the latter we are better [7].

The Sustainable Development Goals (SDGs) were unanimously adopted by the
193 member states of the United Nations in September 2015 for the period 2015-
2030. However, we can interpret these development goals in a way that cannot be
legally enforced, but only in the form of general political and policy-based commit-
ments. The Sustainable Development Goals have 17 main goals and 169 related sub-
goals. The main objectives are the following:

1. No poverty.
2. Zero hunger.
. Good health and well-being.
. Quality Education.
. Gender equality.
. Clean water and sanitation.
. Affordable and clean energy.
. Decent work and economic growth.
. Industry, innovation and infrastructure.
10. Reduced inequalities.
11. Sustainable cities and economies.
12. Responsible consumption and production.
13. Climate action.
14. Life below water.
15. Life on land.
16. Peace, justice and strong institutions.
17. Partnership for the goals [8].

O 0 NI O Ul B~ W

All of the 17 named goals are affected by AL In the case of 7 goals, a commitment
that is in line with the benefits offered by AI appears in relation to the sub-goals.
These are: no poverty (Goal 1); quality education (Goal 4); affordable and clean en-
ergy (Goal 7); but mostly the industry, innovation and infrastructure (Goal 9); sus-
tainable cities and economies (Goal 11), peace, justice and strong institutions (Goal
16); and partnership for the goals (Goal 17).
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In the case of these sub-goals, the strong technological ex-
posure predicts that they could be implemented much more ef-
ficiently with the involvement of Al applications [9].

The purpose of this study is not to present the application pos-
sibilities of AI in relation to all sustainability goals [10], but to
serve the student attitudes that are the focus of our research we
cite some examples from the literature.

The responsible use of AI (and the possibility of human control)
is of key importance. Uncertainty is present in all AT applications,
as a result of which an unfavourable AI development scenario
can adversely affect the Development Goals. If the appropriate
guarantees are not created by the states through legislation or if
the interested actors do not act accordingly during the practical
implementation, this can easily happen [9].

Nowadays, artificial intelligence is used to solve problems, es-
pecially to reduce the use of labour, to increase the efficient use of
resources and to promote sustainable business processes [11].

The most common Al-supported topics in agriculture: Fore-
casting 40%, harvesting 31%, advanced plant care 29%, weed con-
trol 21%, supply chain 4%, management of used resources 3% and
automated milking and animal husbandry 2% [12].

And by using different drones, it becomes possible to assess
the exact location and extent of disaster-stricken areas — especially
large-scale fires — and to plan protection measures in a more tar-
geted manner [13].

Furthermore, a study draws attention to the possibility of pre-
dicting energy demand by using a kind of artificial neural network
of the AT model through the prediction of Tiirkiye's energy pro-
duction [14].

The above examples show the complexity of the topic. In the
following chapters, we will cover the research conducted among
our students.
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The research

RESEARCH METHOD

In the course of our study, the involvement of the students of the University of Dunatjvaros, Hungary, in
relation to the spread of AL their level of information on the topic, and their attitude towards the sustain-
ability of AI came into focus.

To ensure the representativeness of the students, the digital survey was applied to several basic courses.
Regarding the methods, we used an online survey with a questionnaire. With regard to the sampling pro-
cedure, we chose to fill in the students on a voluntary basis. We had a total of 559 respondents.

In order to research the social effects of Al the composition of the questionnaire survey was as follows.
The research is guided by 9 demographic questions, in which we also asked about the students' affinity for
the topic. After that, in the case of statements related to the scope and social effects of artificial intelligence,
as well as AI and sustainability, the respondents had to declare the importance of the answers based on a
Likert scale from one to five. The last 2 questions were explanatory, in which the students could express
themselves freely about the topic. Student values and attitudes related to the topic were brought to the sur-
face in this way. During the research, we also used the diffusion model of innovation, so it is also necessary
to discuss it.

Our preliminary assumption and hypothesis related to the study were as follows:

Hypothesis: Students are mostly informed about the effects of Al, but they are not supporters of the
positive role of Al in sustainability.

SAMPLING

Within the demographic data of undergraduate students, the majority of respondents (68.8%) are men,
31.2% are women. Due to the characteristics of the basic population, we did not think that age differences
were relevant, but they were an important attribute due to correspondence training. 23.4% of the students
are under 25 years old, and another 35.6% are between 25-35 years old. Regarding the respondents, in the
case of the division by department, 13.6% of the students participate in full-time and 86.4% in correspond-
ence courses, which also presents the shift in the application rates of the last period.

We also asked what qualifications the students had already obtained and what work experience interval
was available to them. 31.8% already have a higher education (of course, mainly in the case of correspond-
ence courses), examining the internal distribution of this, 20% have specialized higher education courses.
We also got a mixed picture in terms of work experience. Only 2% have not yet, and another 7% have less
than one year of work experience.
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In terms of students' residences, 23.8% live in rural areas, 61.8% live in cities, and 14.4% are students
from the capital. In the case of the citizens of Budapest, we experienced marked differences in some of the
results.

Regarding labour market status, 14.8% are students, 78.8% are employees, 3.9% are entrepreneurs,
1.1% of them are unemployed, and 1.4% of them are receiving childcare fee. The student status was cer-
tainly marked by those who could only interpret the answer in this legal relationship. With regard to the
majors, it can be said that the distribution of those filling in is representative of our courses.

Figure 1. Distribution of respondents according to majors (%)

Vocational Technical Instructor BA
Engineering Management BSc
Communication and Media Science BA
Computer Science Engineering BSc
Mechanical Engineering BSc

Business Administration and Management

Materials Engineering BSc

00 50 10,0 150 20,0 250 30,0 350

Source: Own edition, based on the research.

Presentation of the research results

STUDENTS’ PERCEPTIONS OF Al's SUSTAINABILITY
In addition to the spread model, we present some answers by topic in the averages of the Likert scale.

Regarding the role of AI in sustainability, we mapped student opinions based on sustainability topics.
Responses are in Table 1.
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Table 1. Students’ attitudes

Question Average | Disper-

AT will be able to support sustainability 3,6 1,0
Al can help end poverty 2,8 1,3
AT can help end hunger 2,7 1,3
AT can help boost health and well-being 3.2 1,2
AT can help deliver quality education 3,6 1,1
AT can help make gender equality mainstream 2,8 1,2
AT can help with clean water and basic public cleanliness 3,0 1,2
AT can help with affordable and clean energy 3,3 1,1
Al can help with fair work and economic growth 3,3 1,1
AT can help industry, innovation and infrastructure 3,7 1,0
AT can help reduce inequality 2,9 1,2
AT can help with sustainable cities and communities 33 1,0
AT can help in the area of responsible consumption and production 3,3 1,1
AT can help tackle climate change 3,2 1,2
AT can help protect oceans and seas 3,2 1,2
AT can help protect terrestrial ecosystems 3,2 1,2
Al can help with peace, justice and strong institutions 2,9 1,2
AT can help in the area of partnership and cooperation to achieve sustainability goals 3,2 1,1
Al can help the realization of partnership and cooperation in the field of Finance 33 1,1
AT can help the realization of partnership and cooperation in the field of Technology 3,6 1,0
AT can help the realization of partnership and cooperation in the field of Education and 36 11
Training ’ ’

AT can help the realization of partnership and cooperation in the field of trade 3,5 1,0
Other effects of Al should also be considered in Sustaina-bility, such as the energy hunger of 37 L1

new technology

12

Source: Own edition, based on the research.
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In the table, marked deviations are indicated by filling. In the case of their an-
swers to other questions, it can be stated that they have confidence in the application
of the innovation in question, but they do not believe in its positive effect on GDP.

STUDENTS OPINIONS CONCERNING FUTURE

In relation to the students’ vision of the future, a research showed the future ideas

and expectations of student attitudes related to robots, artificial intelligence and

their effects in employment [15]. In our current survey, as an open question regard-

ing the level of trust, we asked in which areas the trust level of Al reached the level

of human decisions.

We list some of the answers:

- "Political."

- "Financial investments, analyses."

- "Informatics."

- "Marketing."

- "Education.”

- "I don't know exactly, but one thing is certain: people believe they want AL If you

want to believe Al, you will. The question is how well he does it."

"Database Management."

- "Information flow."

- "Qualified, statistical data query."

"Financial sector, Transportation and self-driving vehicles, Customer service and

chatbots, Manufacturing and automation, Marketing and advertising optimiza-

tion."

- "Customer service."

- “Also in their answer to our open question, they believe that it is worth consider-
ing the impact of Al in the case of sustainability issues in the following topics:

— "There are jobs that don't need to be done by humans, and therefore the retraining
of these people should be supported."

- "Recycling."

- "Negative high energy demand, human supervision. Positive available informa-
tion is a development opportunity."
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- "They're going to lean on him too much."

- "I wouldn't use it for military purposes because it could have a more serious negative effect.”

- "Like all technological advances, this will cause a lot of people to become unemployed."

- "Fewer jobs."

- "Imature.”

- "Energy use, Resource efficiency, Waste reduction, Biodiversity preservation."

— "Sustainable transport."

- "Negative High energy demand monitoring, Positive Technological development opportunity, abun-
dance of information."

- “Al can contribute to sustainability by optimizing energy and resource use, but it can also have a negative
impact through energy-intensive computing operations.”

- "Unfortunately, there will be/are those who use it unethically, abuse the opportunities, even to gain an
advantage in political or economic competition."

- "Increasing energy efficiency, Environmental monitoring, Optimizing transport systems."

- "Negative: Al models with high energy consumption, Data collection and data protection.”

- "The control of the ideology framework that determines the development directions of AL"

- "It's a tool that, if used well, will have a positive effect, if used poorly, it will have a negative effect.”

- "Still, a lot of people don't have jobs and robots with AI don't require wages. However, they are faster and
probably heavier than humans. In addition, we can get very comfortable using Al in any field, I think
this is something worth paying attention to."

- "Regarding sustainability and Al, e.g. during the recycling of electric car batteries, during the recycling
of various plastics used in the automotive industry."

- "Al is not a panacea, many things could be achieved without it, if there was a demand for it, because Al
suggests it will not be possible."

- "Green energies."

- "Huge energy demand, human influences/relationships are pushed into the background."

- "Forecasts, prognoses regarding the resources used."

— "I feel that the work of the poorer, less educated class is in danger, this is a negative effect."

- "People usually stick to the usual and don't want to open up to new things."

- "Human inflexibility, fear of innovations."

— "The lack of preparation for their application and the lack of building the tools and relationships neces-
sary for their operation."

— "Safely establishing the relationship between AI and humans."

- "Trust, to understand its purpose, how it works and what its benefits are."
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Conclusion

During the changes related to technical development, we explored the opinions and
attitudes of university students regarding the spread of artificial intelligence. The
reception of the introduction of the innovation was assessed. During the results, we
managed to represent the categories of the spread model. Innovators, early adopters,
and the early majority are all overrepresented compared to the traditional model.
The late majority and laggards lag behind significantly. In the case of the latter, we
can only speak of 1.8%.

Based on their answers to a direct question, our students clearly believe that AI
will be able to support sustainability. However, the picture is more nuanced when
sustainability is broken down into thematic areas. They see that it can help in the im-
plementation of quality education, as well as in the field of industry, innovation and
infrastructure. However, students are skeptical about its role in eradicating poverty
and ending hunger, as well as mainstreaming gender equality. Our second assump-
tion was thus only partially confirmed.

The examination of the topic of partnership and cooperation to achieve sustain-
ability goals yielded interesting results. Overall, they only see its relevance in this
with an average value of 3.2, however, if we look at the details, they assign a more
prominent role to Al in the case of partnership cooperation in all fields of expertise.
This is true in the fields of technology, education and trade, but less so in the case of
financial cooperation.

Most notably, in addition to supporting sustainability solutions for industry, in-
novation and infrastructure, they agreed on the question that other effects of Al
should also be taken into account in sustainability, such as the energy hunger of new
technology.

Only negative differences were found for questions related to workplaces. Marked
differences have been marked in the table. As a result of your query, artificial intel-
ligence or robots are used in fewer places. They do not see the social and economic
usefulness of technology as significant either. In the fields of industry, the service
sector and the entertainment industry, they do not consider innovations that fit the
topic to be as important as in the previous survey [16]. Their opinion about school
work is very decisive, according to Al, the entire vertical of education will change.
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