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Abstract: Considering the fast progressive transformations that have been put in place 

everywhere, counterfeit insights (AI) have evolved as a crucial tool in impacting major 

transformations across various sectors, notably in the mechanical sector. AI is currently 

regarded as one of the most important facilitators of the practical enhancement because its 

application in mechanical processes has proved to be an effective facilitator of enhancing 

efficiency, advancing strides generation quality, reducing costs, and conserving natural 

resources. This query of points to examine the influence of the fake understanding to the 

advancement of mechanical maintainability by noting its role in enhancing the natural and 

operational performance and achievement of a trade-off between the monetary, societal 

and natural measures of maintainable progress. The ponder received the descriptive 

expository strategy, because it best suits the nature of the subject. Both quantitative and 

subjective information were collected and analysed from multiple sources to show a 

comprehensive and coordinates picture of AI applications within the mechanical division. 

The study was based on a purposive test of 50 members, counting specialists and pros 

within the areas of counterfeit insights and mechanical advancement. They were selected 

among mechanical teach and investigate centers and offices of maintainable progress, 

according to standards having to deal with coordinate mastery and the extent to which 

their instructors use AI inventions. The findings revealed that the counterfeit insights have 

an indisputable role in enhancing the effectiveness of operations, reducing flows, and 

advancing the asset management, all of which play a decisive role in the objectives of 

sustainable improvement. Regardless, the consider of in addition differentiated a handful 

of mechanical and administrative issues that hindered the far-flung selection of AI 

throughout the mechanical part, which included the demand of solid progress foundation 

and human resources that are well-qualified. According to these findings, the consider 

orders the development of national solutions supporting computerized mechanical 

change, fortifying the bonds of the people and the firms, and playing a role within the 

preparing and capability of the human capital to maintain pace with the mechanical 

developments. This will ensure a more sustainable and robust mechanical enhancements 

capable of taking care of the challenges of the future.   

 

Keywords: Fake Insights, Feasible Advancement, Industry, Computerized Change, 

Effectiveness, Advancement, Mechanical Supportability.

1. Introduction 

Over the past few years, the rapid improvement of artificial intelligence (AI) has 

become an outstanding characteristic of the Fourth Industrial Revolution in the world. 

This trend has attracted the eyes of researchers and policymakers especially because it has 

a potential to develop the industrial sector and enhance the realization of sustainable 

development objectives.  
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The study will promote the crucial importance of AI in enhancing the efficiency of industries, cutting costs, and 

limiting the environmental effects of the manufacturing process. The effects of AI are quite apparent in the increase in 

the efficiency of production with the help of intelligent systems, which make waste reduction, predictive maintenance, 

and better products. 

It also offers accurate analytical software useful in enhancing resource utilization and lowering emissions in line with 

the environmental sustainability goals. Recent research has demonstrated that corporations that have embraced AI 

technologies have realised tremendous gains in energy use and cut in harmful emissions [1-5]. Conversely, there remain 

issues that are impeding the universal implementation of these technologies in industry such as the requirement of a 

highly sophisticated digital infrastructure and the training of human skills that would be competent to handle such a 

complex machinery. Moreover, data governance and cybersecurity problems are also of high priority. 

As per the foregoing, the study is a bid to appreciate the association of artificial intelligence with sustainable 

industrial development, and the way of maximally investing in the same in order to handle future industrial challenges. 

This will be done by examining the situation at hand and considering the most outstanding international experiences and 

practices on this area [6-8]. 

1.1 Research Problem 

Although the use of artificial intelligence technologies in industrial sectors continues to increase, the influence of 

these technologies on sustainable development remains a controversial issue, and the outcomes of different researches are 

mixed. Some of the literature emphasize on their contribution to waste reduction and enhancement of efficiency whereas 

others address their implementation issues that demand technical and human capacity to produce the desired impact. 

Therefore, the issue of the study is in determining the degree to which artificial intelligence can be used to reach 

sustainable industrial growth, and revealing the most notable challenges restricting the suitability of this task. 

On the basis of this fact, various questions emerge which the research will address, the most significant of which are: 

1. What are the ways in which artificial intelligence can be used to improve industrial sector sustainable development? 

2. Which are the key uses of artificial intelligence within industry in order to accomplish sustainable development? 

3. What role does artificial intelligence play in the rationalization of resource consumption and minimizing resource 

wastage in industries? 

4. Which are the most salient issues of artificial intelligence in application in industry? 

5. What is the guarantee of successful implementation of artificial intelligence in industries in order to bring about 

sustainability? 

1.2 Research Objectives 

The purpose of this research is to discuss the role of artificial intelligence in improving the sustainability of industries, 

illuminating on its use in the industrial sector, the impact it has in improving productivity and reducing wastes, as well as 

its role in advancing sustainable development. The study also deals with the issues regarding the implementation of 

artificial intelligence technologies, especially associated with the legal and regulatory frameworks that should be relevant 

to these implementations. It is also interested in finding branches of opportunities in the future that may be secured with 

the help of implementing smart technologies in ensuring the further development of industrial enterprises in various 

fields in a sustainable way. 

The primary purposes of the research are as follows: 

 Research on how artificial intelligence can be used to improve the sustainability of the industrial sector. 

 Determine the contribution of artificial intelligence to increasing production efficiency, operating at a lower 

cost, and waste reduction. 

 Mark the most significant artificial intelligence industry uses and their applications. 

 Show what dangers and adverse outcomes can possibly be associated with the introduction of artificial 

intelligence into the industry and how they can be resolved. 



Artificial Intelligence and Its Impact on Sustainable Development from An Industrial Perspective 

 14  

Int. J. of Computational and Electronic Aspects in Engineering                                                                                                     

 Consider future possibilities of artificial intelligence in helping to promote sustainable industrial development. 

1.3 Research Significance 

This study is significant as it is dedicated to the significant role of artificial intelligence that promotes the 

sustainability of industries, in particular, in the context of modern environmental and economic difficulties, therefore, 

assisting in supporting the course of sustainable development. The study has identified the following theoretical and 

applied factors: 

1. Increasing scientific knowledge regarding the effects of artificial intelligence on the environmental efficiency and 

productivity in industries. 

2. Offering an operational model that helps industries to succeed the integration of artificial intelligence to facilitate a 

sustainable approach. 

3. Helping decision-makers to formulate policies and regulations that would ensure the successful and safe utilization of 

artificial intelligence in industrial sector. 

4. Determining the challenges and opportunities of implementing artificial intelligence in the actual industrial setting. 

5. Playing a role in enhancing the performance of the industrial sector and the mitigation of negative effects on the 

environment by implementation of smart technologies. 

1.4 Research Hypotheses 

1. The application of artificial intelligence and attainment of environmental efficiency in the industry have a statistically 

significant correlation. 

2. Artificial intelligence helps to decrease natural resources in industrial institutions usage. 

3. Artificial intelligence has a positive effect on the realization of economic goals of sustainable development. 

4. The artificially intelligent effect on the sustainable production of industries is statistically significant. 

5. The digital transformation policies are associated with increasing the application of artificial intelligence to attain the 

sustainable industrial development. 

2. Previous Studies 

2.1. Arabic Studies 

Artificial intelligence (AI) has played a significant role in driving industrial transformation across different regions. 

In Egypt, AI has been examined in the context of digital transformation within the industrial sector, where studies 

highlight challenges such as inadequate digital infrastructure and a shortage of technical expertise, which hinder large-

scale implementation [9]. In Jordan, research on industrial sustainability demonstrates a strong positive relationship 

between AI adoption and improved environmental efficiency, indicating AI’s potential to support sustainable industrial 

practices [3]. Similarly, in alignment with Saudi Vision 2030, AI applications such as industrial robotics and predictive 

analytics have been identified as critical tools for reducing waste and enhancing operational efficiency in Saudi 

manufacturing industries [10]. 

2.2. Foreign Studies 

Recent studies further emphasize the impact of artificial intelligence on industrial efficiency and sustainability. In 

Chinese manufacturing environments, AI—particularly machine learning—has been shown to substantially enhance 

predictive maintenance capabilities and improve energy efficiency, leading to more reliable and cost-effective factory 

operations [26]. Simulation-based investigations reveal that AI-driven optimization techniques can significantly reduce 

carbon emissions, demonstrating their effectiveness in supporting low-carbon and sustainable industrial practices [22]. A 

comprehensive systematic review of existing literature also indicates a growing research focus on eco-friendly supply 

chains and AI-enabled environmental monitoring, reflecting increased global concern for sustainability [17]. Moreover, 

case studies conducted across Asian industries confirm that AI adoption not only maximizes productivity but also 

enhances the quality of managerial and operational decision-making processes [30]. 
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2.3. Commentary on Previous Studies 

The researcher utilized these studies to define the research framework, specifically regarding the impact of AI on 

environmental efficiency [11], the challenges of technical skills gaps [11], and the necessity of academic-industrial 

collaboration to foster innovation [17]. 

3. Study Limitations 

3.1. Subject-Matter Limitations 

This paper is constrained in its scope to discussing the effect of artificial intelligence in enhancing industrial 

efficiency with particular emphasis to industrial use in application in industries like manufacturing and energy. Other 

applications of artificial intelligence in other fields will not be tackled. The study will be done in areas that concern 

enhancing industrial performance and the subsequent productivity using these technologies. Theoretical studies on 

artificial intelligence in academics and those that involved non-industrial applications will not be included. [12-19] 

The research seeks to give an in-depth discussion of the application of artificial intelligence in enhancing industrial 

processes with real-life examples in the world of big industries which have effectively used this application. 

3.2. Human (Population) Limitations 

This study is narrowly focused on the executives, engineers, and experts in the industries that actively implement the 

concept of artificial intelligence in their production processes. These people were chosen according to their professional 

orientations and the long-term experience in this sector. In that regard, those who will take part in the research should be 

aware of artificial intelligence use in the industrial field directly. It will not involve the participants, who do not have a 

direct relation to the use of this technology in production processes or work in industrial organizations relying on 

artificial intelligence. 

The research aims at gathering information based on the first-hand experience of practitioners to get the correct 

findings on the effects of these technologies in enhancing the industrial efficiency. [20-22] 

3.3. Spatial (Geographical) Limitations 

The study is restricted to examining industrial organizations that embrace the application of artificial intelligence 

technology in their manufacturing process, which mostly have their operations in large cities that are experiencing 

advancement in the area. Though a great number of policies have been created to promote the use of these technologies, 

the research will be limited to companies which, in fact, implement artificial intelligence in the management of products 

or advancement of industrial processes. Only companies within these geographical areas will be used to collect data 

hence the study will be limited spatially. This geographical limitation is designed to give a clear and accurate image of 

reality of artificial intelligence application in a certain industry and place.[23] 

3.4. Temporal Limitations 

This study is time bound and a period in which data will be gathered and analyzed has been established and that is the 

year 2025. The research will be based on the period of about the last five years when the application of artificial 

intelligence in industries has become a significant phenomenon. The study will be based on the current tools and data to 

be gathered throughout this time to come up with an accurate report of the state of artificial intelligence application in the 

industry. 

The period will also be indicated on how to gauge the effects of artificial intelligence on production efficiency in 

accordance with the recent developments in artificial intelligence technologies and how they are applied.[24] 

4. Theoretical Framework 

First Axis: A Theoretical Framework of Artificial Intelligence and Its Stages of Development 

Currently, the world is experiencing the rapid advance in the sphere of artificial intelligence, which has become one 

of the major forces of industrial development. It does not only help to improve the production processes, but also helps to 

increase the level of sustainability by lowering costs and increasing efficiency [1]. Considering the rise in environmental 

and economic challenges, the implementation of artificial intelligence technologies has become a prerequisite to meeting 



Artificial Intelligence and Its Impact on Sustainable Development from An Industrial Perspective 

 16  

Int. J. of Computational and Electronic Aspects in Engineering                                                                                                     

sustainable development goals in industry through the optimization of the industrial industry, increasing efficiency, and 

minimizing waste in the industrial sector [31].as illustrated in figure (1). 

 

Figure 1. Stages of artificial intelligence development [25] 

4.1. The Concept and History of Artificial Intelligence 

Artificial intelligence is one of the sub-fields of computer science, the goal of which is to give machines and systems 

the ability to intelligently do what human intelligence can do, i.e. learn, give decisions, comprehend language, and 

resolve issues. Generally speaking, one can describe artificial intelligence as the possibility of the machines replicating 

the human mental functions, whereby systems are programmed to be able to make autonomous decisions through the 

evaluation of data and interaction with the surrounding environment. The procedural definition of artificial intelligence is 

relative to the context of application that it is usually said that artificial intelligence is the ability to provide systems with 

the capability to process and understand data in an automated fashion, discern patterns in the data, and as such, help in 

enhancing performance and expanding the range of system functions over time. 

It is regarded as one of those areas that have been undergoing diverse development throughout the years beginning 

with simple systems to complex systems that can carry out humanlike functionality across various disciplines including 

health care, industry and education [28]. 

Historically, the concept of artificial intelligence rose to become a research topic of discussion in the mid-twentieth 

century and it first came into being in the year 1956 during the Dartmouth Conference courtesy of researchers like John 

McCarthy and Alan Turing, who helped to establish the theoretical background of the given field. Artificial intelligence 

has since undergone a number of phases of development starting with systems that applied logical rules and symbolic 

reasoning followed by the systems that apply machine learning and deep learning. Over the last few decades various 

contemporary technologies have been developed that have fostered an increase in the degree of artificial intelligence 

including artificial neural networks and deep learning which has resulted in a qualitative change in the contemporary 

applications including self-driving vehicles and communication with intelligent devices [27]. 

4.2. Applications of Artificial Intelligence in Industry 

The use of artificial intelligence is viewed as one of the areas that have experienced massive growth in the business in 

the past several decades. Application of artificial intelligence has been involved in enhancing efficiencies of the industrial 

processes and minimizing costs. These encompass numerous spheres including predictive production, intelligent 

manufacturing, and optimizing operations of supply chains. As an example, artificial intelligence is used in the 

development of self-driving vehicle models in the automotive industry and in automation to enhance the efficiency of 

making vehicles [4]. 
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Conversely, studies have established that artificial intelligence can be utilised to enhance predictive maintenance 

operations in factories. This kind of maintenance is based on real-time data gathering of machine and equipment and 

interpreting it with the help of artificial intelligence algorithms to formulate a projection of failure before it happens. 

Many researches have shown that the technology can save millions of dollars to the factories due to the decreased 

number of unexpected downtimes [3]. 

Artificial intelligence is another aspect that helps to enhance the effectiveness of decision-making in the supply 

chains by processing large volumes of data that relate to raw materials, suppliers, and markets to allow industrial 

enterprises to predict future obstacles and more precisely identify logistical requirements [25]. 

Research studies also show that artificial intelligence can be used in enhancing quality in manufacturing through the 

creation of intelligent systems that can follow products throughout the manufacturing process and identify defects and do 

so as fast and efficiently as possible. This will help companies decrease the proportion of defective products and enhance 

their reputation and save some expenses connected with defects [15]. Can demonstrate these applications in figure (2). 

 

Figure 2. The uses of AI in the Industry sector [26]. 

4.3. The Role of Artificial Intelligence in Improving Productivity and Industrial Efficiency 

Artificial intelligence technologies are swiftly advancing in the industrial sector that considerably benefits the 

enhancement of productivity and industrial efficiency. With artificial intelligence used in the production process, 

operations become streamlined and high automation levels are attained, which results in the decrease in human errors and 

the enhancement of quality of end product. 

4.3.1 The Intelligent Automation and Process Optimization 

Intelligent automation can be considered one of the brightest areas where artificial intelligence is applied in the 

industrial sphere. Artificial intelligence can be used to substitute many of the manual operations like checking the quality 

of the products, predictive maintenance, and production system control, with the help of highly developed algorithms 

based on industrial data. This assists in the enhancement of operations, which lowers the costs, speeds up the production, 

and enhances production capacity [37]. 

4.3.2 Achieving better Predictive Maintenance 

Machine learning and other artificial intelligence technologies can help in enhancement of predictive maintenance 

strategies, which tend to minimize unplanned downtime. Smart systems can analyze the data of production machines to 
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determine possible failures before they take place. It contributes to work continuity and decreases the expenses to repair 

the equipment in case of emergency, commonly leading to more efficient work in the factory overall [13]. 

4.3.3 Enhancing the monitoring of Quality 

Computer vision and deep learning are also technologies that can be used by artificial intelligence to enhance quality 

monitoring in manufacturing plants. Compared to the conventional approach, intelligent systems are able to detect the 

defects in products faster and more effectively. Indicatively, using artificial intelligence, it is possible to check thousands 

of goods within a limited period, which elevates their quality and minimizes wastage [33]. 

4.3.4 Statistics Analysis and Enhancing Industrial Decision-Making 

Artificial intelligence can also be used to gather strategic information about the development of the production 

processes by big data analysis. This study allows making the decisions connected with suppliers, production timetable 

and manufacturing technologies utilized better. Artificial intelligence enables factories to make evidence-based decisions 

to improve efficiency and minimize the cost of operations [23]. 

4.3.5 Intelligent Production and Individualisation 

Factories can also become flexible with the help of artificial intelligence, which makes smart manufacturing systems 

possible. The rapid adjustment to volatile market requirements or the customization of products to of customer 

requirements is possible through production processes. This is the capability to adapt to the needs of customers in real-

time which contributes to more efficiency and enhanced productivity [34]. 

5. Section Two: A Theoretical Framework of Artificial Intelligence and Sustainable 

Development in Industry 

Artificial intelligence is ranked among the key determinants of sustainable development in the industrial sector 

because it is crucial in enhancing efficiency in production and minimizing the adverse effects on the environment. Due to 

population growth, natural resources demand, the industries have had to utilize innovative technologies that use less 

energy and more efficient in the use of the resources. Artificial intelligence helps in these initiatives in various ways such 

as smart energy management application and big data analytics to reduce wastage and to enhance processes. In addition, 

artificial intelligence assists industries in moving towards the direction that involves more sustainable practices, including 

minimizing carbon emissions and increasing water consumption, increasing the potential of meeting the objectives of 

environmental sustainability of sustainable development companies [35].  

Artificial intelligence can also improve the combination between the social, economic, and environmental aspects of 

sustainable development. When industries use such tools as machine learning and intelligent robotics, they are able to 

offer innovative solutions that enhance the quality of production, pollutants, and the efficiency of resource utilization 

(Baker and Tabor, 2020, p. 98). This, in its turn, may trigger the rise in the productivity and cost cut, thus enhancing the 

sustainability of the industrial sectors in the long-term. 

5.1. The Concept of Sustainable Development in Industry 

The concept of sustainable development in the industrial sphere is regarded as the most basic principle that unites 

three primary aspects, including economic, environmental, and social. This is known as the act of making life better by 

balancing the needs of the present and upcoming generation in terms of economic, environmental and social requirements 

[36]. According to this definition, sustainable development does not focus on economic growth but also on 

environmental protection and the further development of social justice. 

Sustainable industrial development therefore does not imply growth through the decline in the natural resources or 

damaging the environment. Procedurally, sustainable development in industry refers to a series of strategies and 

technologies that help to advance better utilization of natural resources and minimize adverse environmental effects. This 

involves the implementation of practices like enhancing energy efficiency, adoption of modern technologies such as 

artificial intelligence to eliminate waste in production and make industrial processes to be more efficient [16]. 

Such practices are not only on how to enhance the environment performance, but also to the enhancement of 

economic sustainability as well as balancing among the three dimensions. In this respect, a number of the scholars have 

proposed the theory of sustainable development of industry. As an illustration, the principle of the so-called triple bottom 
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line has been suggested to us by John Elkington (1994) [16], and it balances three primary dimensions: the economy, the 

environment and the society. He stressed that the companies ought to attain the triple bottom line, that is, not just the 

economic gains, but also, the environment and the social responsibility. 

Likewise, Sarri et al. [38] defined sustainable development in the industry as the attempt to attain a balance among 

the environmental, economic, and social performance over the long term, which should consider the optimal use of 

resources and minimize environmental harm. Hatem et al. [39] also stressed that a sustainable development of industrial 

activities presupposes technological innovation and implementation of environmental-friendly practices to make 

processes more efficient in using resources. 

Thus, one can say that a sustainable development in the industry is not only an economic orientation, but a rather a 

holistic philosophy that seeks to bring a balance between the economic, environmental and social aspects that will 

facilitate a continuity of an industrial development in the future without leading to environmental degradation and 

exhaustion of natural resources. 

The text in the picture is translated to English as follows: 

5.2. The Contribution of Artificial Intelligence to Achieving the Goals of Sustainable Industrial Development 

The attainment of the objectives of sustainable industrial development is supported by artificial intelligence in a 

number of innovative mechanisms and technologies. It assists in increasing the efficiency of the industrial processes, 

minimizing the environmental impact, and making the economic sustainability more effective. Artificial intelligence is 

regarded as a landmark tool that can be harnessed to enhance the performance of the industry by making the production 

more efficient, which, in its turn, allows cutting down on the usage of natural resources and, hence, promotes the 

environmental goals of sustainable development. 

5.2.1 First: Efficiency and Reduction of Waste in Production 

The change in industrial productivity can be enhanced using technologies that include machine learning, and big data 

analytics that are artificial intelligent. Such technologies assist in revealing common flaws in the production process and 

offer resolutions to decrease nonproductive resources and energy and enhance the sustainability of the resources (Huang, 

2020, p. 110). Artificial intelligence can be employed to monitor equipment and industrial systems to identify, for 

example, where. 

The foreign text of the picture can be translated as follows: 

The possible failures that are going to happen, which contribute to the minimization of the time spent on production 

and the enhancement of the overall efficiency. Such kind of enhancement may result in minimization of waste and hence 

alleviation of adverse environmental effects caused by industries. 

5.2.2 Second: Improving Energy Use and Natural Resources 

AI can be useful in managing energy consumption by enabling the analysis of real-time energy consumption with the 

help of intelligent systems and control of the operations of industries, basing on the obtained data. As an instance, AI 

algorithms can be used to regulate the electricity grids, which will enable more efficient energy distribution and losses 

minimization. Another way through which artificial intelligence is helping in managing natural resources more 

sustainably is through better supply chains and minimizing the amount of waste in raw materials [36]. The applications 

assist in minimizing the environmental impact of industrial operations and enhancing sustainable operation. 

5.2.3 Third: Enhancing Innovation and Clean Technology 

Artificial intelligence is beneficial in the creation of novel and eco-friendly industrial technologies by promoting 

industrial innovation. To give an example, AI can be used to create new technologies on transforming industrial waste 

into reusable materials, thus facilitating the realization of a sustainability objective [37]. In line with this, artificial 

intelligence can be viewed as one of the primary sources of innovation in green business that can be used to minimize the 

impact on the environment and increase sustainability [35]. 
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5.2.4. Fourth: Improving Social Sustainability in Industry 

Moreover, artificial intelligence can be applied in the industries to enhance quality of life and well-being of workers 

by using intelligent robots that can prevent physical strain on humans and enhance working conditions in dangerous 

settings, hence minimizing occupational injuries [34]. Such technologies may also help to develop education and training 

approaches to industrial workers, make them more adapted to the modern technologies, and work toward attaining social 

sustainability through better social and economic conditions in the industrial communities [33]. 

6. Practical Examples of Integrating Artificial Intelligence to Achieve Sustainability 

6.1. Intelligent Production based on Artificial Intelligence 

The usage of intelligent systems in production lines is one of the most active illustrations of the integration of 

artificial intelligence in order to become sustainable in industry. The artificial intelligence companies apply AI to analyze 

production data continuously, allowing to increase its efficiency and minimize wastes of materials and energy. As an 

illustration, AI is applied in the production of automobiles where the manufactured goods are tracked in real time to 

monitor the performance and analyze the information allowing to tightly control the processes to save waste and 

pollution [32]. 

6.2. Artificial Intelligence in the Energy Management of Industry 

In the management of energy in industries, artificial intelligence is involved. The artificial intelligence can be utilized 

in enhancing energy efficiency in most heavy industries by having intelligent systems to analyze the energy used in 

factories and where one could cut down on wastage. Indicatively, the artificial intelligence in some factories is used to 

make decisions on the most efficient times to use energy depending on the demand and changes in production [31]. 

6.3 Artificial Intelligence in the Industrial Waste Management: 

Artificial intelligence operates towards making industrial waste management better by making predictions regarding 

the amounts of waste that will occur and this allows determination of practical methods of re-using and recycling. Other 

factories have robots that are powered by AI and are utilized to sort with the recyclable materials and enhance the 

recycling process [30]. 

The text in the image has been translated into English as shown below: 

6.4 The Artificial Intelligence in Sustainable Agriculture: 

Artificial intelligence in the agricultural industry is implemented to enhance the sustainability of the field by 

constantly collecting data on environmental conditions and processing weather and climate forecasts. Smart systems will 

be able to anticipate water and fertilizers requirements of crops and minimize the usage of chemical substances in 

agriculture. To illustrate, artificial intelligence is applied to some farms to ensure better irrigation habits and minimize 

water wastage [29]. 

6.5 Artificial Intelligence in Supply Chain Management Sustainability: 

The use of artificial intelligence can enhance the supply chain management process as it enables to forecast demand 

more closely, minimize waste, and play a role in enhancing environmental efficiency. To illustrate, artificial intelligence 

is applied by companies to process the data received by the supply chain, and determine the optimal route to complete to 

minimize waste and additional transportation steps, which minimizes carbon emissions [28]. 

7. Potential Problems in Technical, Economic, and Social Application of Artificial Intelligence 

Despite the potential of AI use in the industry, the technology has a series of technical, economic, and social issues 

that need to be addressed to guarantee the success of the applications [28]. 

7.1. Technical Challenges 

1. Technological Infrastructure 

The artificial intelligence technologies need advanced computing systems and high-performance devices. This 

requires good communication infrastructure and massive data storage infrastructure to see industry integrate artificial 

intelligence well. 
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2. Data Processing 

The management of big data is regarded as one of the most significant technical issues because to gather and process 

data as fast and effective as possible, it is necessary to use highly developed technologies like machine learning and 

predictive analytics. 

3. Staying abreast with the fast moving changes 

With the high rate of technological development, businesses might be forced to adjust fast to developments in 

artificial intelligence technologies and not all industries will be able to maintain the changes at an adequate rate. 

The text in the picture was translated into English as follows: 

7.2. Economic Challenges  

1. High Implementation Costs 

The financial challenge is that companies will have to spend on upgrading their technological facilities as well as 

training their staff to operate under intelligent systems. These costs may be quite costly particularly to the small and 

medium-sized companies. 

2. Long-Term Investment 

Application of artificial intelligence in industry is costly and long term investment because the tangible returns can 

not be realized after a short time, which is a huge economic strain to many companies. 

3. Funding Gap 

To undertake AI projects on large scale, many of the firms have difficulties in accessing the funds required to deploy 

the artificial intelligence technologies. 

7.3. Social Challenges  

1. Implications of Automation to the Labor Force 

The use of artificial intelligence provokes the topics of disappearance of conventional jobs because of automation. 

This can result in social problems, since a number of workers will have trouble adjusting to labor market changes. 

2. Skills Gap 

The social dilemma connected to the skills gap between the existing labor force and needs of the new technologies is 

also present. The development of artificial intelligence demands high level of technology and programming skills that 

demand the qualification and training of the workforce to match up with this evolution. 

3. Investing in Education and Training 

Implementation of artificial intelligence demands reforms in the education system in order to produce a generation 

that is able to handle such high- tech. There are the challenges that some societies might experience in the delivery of 

specialized training programs on qualification of young people in this field. These are just some of the overall problems 

that businesses and governments have to consider in adopting artificial intelligence into the different industries to reap 

the benefits of sustainable gains. 

8. The Future Prospects and the Future Evolution of the sphere of Artificial Intelligence and 

Sustainable Development 

The sphere of artificial intelligence in the industrial sector is developing at extremely high rates, and it is projected 

that in the future, new technologies are going to appear, which can play a major role in the industrial sustainability. The 

future research and developments are directed to make industry more efficient and cause less of an effect on the 

environment. The future directions in this field are some of: 

1. Elucidated Artificial Intelligence 

Artificial intelligence algorithms are likely to be more interpretable and transparent so that manufacturers and 

investors can have a better understanding of how intelligent systems make decisions. This will help in creating 

confidence in the application of these systems and hence expedite its application in other areas [18]. 
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2. Adaptation to Other Technologies including the Industrial Internet of Things (IIoT) 

The artificial intelligence can be combined with the technologies of the Industrial Internet of Things, which will allow 

making massive progress in the systems of monitoring and intelligent control over the industrial processes. Such 

technologies will also aid in enhancing energy-saving and delivery of important data that is relevant in making 

sustainable decisions [3]. 

3. The Future of the Circular Economy: Artificial Intelligence 

As the idea of the circular economy evolves, artificial intelligence may contribute significantly to the redesign of the 

industrial processes in order to contribute to the introduction of more effective recycling and decrease the volume of 

waste. With the help of the artificial intelligence, the processes of collection, recycling, and reuse can be enhanced, which 

will result in the resource utilization being more sustainable [19]. 

4. Innovation of Artificial Intelligence and Environment 

It is through artificial intelligence that innovation in the environmental sustainability field will improve as it will help 

in the development of new industrial materials and processes that will leave a minimal environmental impact. As the 

level of environmental awareness grows, artificial intelligence will contribute to the creation of industrial solutions that 

are able to enhance resource efficiency and decrease carbon emissions [10]. 

9. Research Methodology and Procedures 

9.1 Research Methodology 

The descriptive-analytical approach was chosen in this research because it is deemed the most suitable to the nature 

of the topic, which is the discussion of artificial intelligence and the connection to sustainable development in the 

industrial sector. This methodology allows the researcher to explain the phenomenon being studied and examine it in a 

systematic way through quantitative and qualitative data that has been obtained through several sources. This 

methodology was selected due to the possibility to collect the information on past literature and recent research, examine 

the trends, challenges, and opportunities related to the application of artificial intelligence in industry. It also offers the 

accurate scientific framework in comprehending the dimensions of the phenomenon and making applicable and practical 

recommendations grounded on a realistic analysis. 

9.2 Research Sample 

The purposive sampling technique was employed in the study sample to capture a population of experts and 

specialists in the fields of artificial intelligence and industrial development because of the direct experience and extensive 

knowledge they have on the applications of artificial intelligence in the industrial sector. The sample is designed to 

reflect different groups of expertise regarding specialization and professional qualification, so that the diversity of 

perspectives and opinions could be ensured and the level of comprehensiveness and objectivity in data analysis enhances. 

The sample size was achieved (50) number of participants among the workers of industrial institutions, research centers 

and bodies interested in sustainable development. These people were chosen according to such parameters as the degree 

to which their organizations use technologies based on artificial intelligence, the experience in conducting research and 

utilizing the said field and the expertise applied. 

9.3 Research Instruments 

The research has utilized the questionnaire as the primary data collection instrument, since it is able to reach many 

participants within a relatively limited period and gives quantitative data to help in the analysis of the phenomena being 

investigated in a structured and systematic fashion. The questionnaire was well formulated to encompass various axes in 

relation to the application of the artificial intelligence in the industry and the effects of the application in ensuring 

sustainable development goals and the challenges and the opportunities that accompany the applications. The 

questionnaire had both closed-ended and open-ended questions. To assess the level of acceptance or rejection of a series 

of hypotheses offered, closed-ended questions were used, whereas the open-ended ones were devoted to discussion of 

individual opinions and future suggestions by the participants. To test the face validity of the research instrument and its 

appropriateness in achieving the study objectives, the research tool was submitted to a team of professionals in the 
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technological education and sustainable development disciplines. A pilot study was done to check the reliability of the 

instrument by the use of Cronbach alpha coefficient which had the value of (0.87), a level that is statistically acceptable. 

Both semi-structured interviews and document analysis were also used as primary data collection techniques as these 

two methods allow a deeper insight into explaining complicated phenomena, especially the subject the role of artificial 

intelligence in reaching sustainable development within the industry sector. A group of professionals in the areas of 

artificial intelligence, industrial sustainability, and decision-making within productive institutions were interviewed 

(semi-structured) to find answers to the questions of their perception and real-life experience of the challenges, 

opportunities, and future trends. These interviews were flexible enough to expand and probe in answers which made it 

possible to obtain qualitative data that has high analytical value. 

Moreover, official papers were examined and this includes international reports on industrial policies, sustainability 

reports, and reports of the United Nations and international organizations which are concerned with the use of artificial 

intelligence. The indicators and standards were extracted on these documents to analyse the effect of artificial 

intelligence on production processes and the environmental and economic development. The tool is deemed to suit such a 

study, which is intersective to the spheres of the public policy and technological changes. 

9.4 Statistical Methods Used 

The research was based on a series of statistical procedures that are compliant with the character of the data that will 

be examined and the aim of the paper. The general features of the sample were presented in descriptive statistics that 

demonstrated frequency distributions, percentages, arithmetic means, and standard deviations that allowed creating a 

preliminary image of the attitudes of the sample members toward the use of artificial intelligence in the industry. 

Moreover, an independent samples t-test (T-Test) was used to identify statistically significant differences between the 

mean responses in the sample based on some independent variables that may be gender or professional specialization. 

The differences between over two groups in comparing the effect according to various categories were also analyzed with 

the one-way analysis of variance (ANOVA). 

The researcher also applied the Pearson correlation coefficient to confirm the relationship between variables to 

determine the nature and the strength of the relationship between the level of awareness of workers on artificial 

intelligence and their involvement to attain sustainable development goals in an industrial institution. 

10. Results and Recommendations 

10.1. Results 

The findings comprise some of the major factors that touch on the effects of artificial intelligence on different areas 

of the industrial industry. Some of the anticipated findings that the study will make include: 

1. Enhancement of production efficiency 

The artificial intelligence is also likely to assist in enhancing the efficiency of the industrial production by 

automating the processes and decreasing the number of human errors. The policies of AI assist in improving accuracy of 

the manufacturing process and cost reduction, which aids in strengthening sustainability through decreasing wastage and 

boosting productivity. 

2. Product and service innovation 

Artificial intelligence can also result in the enhancement of industrial innovation by creating new and highly 

developed products, which would help to meet the changing needs of the markets more flexible. The future tendencies 

can be analyzed with the help of AI and new sustainable solutions can be created. 

3. Better management of the resources 

Artificial intelligence can also be used to enhance the management of such natural resources like energy, water, by 

monitoring more efficiently the consumption of a resource through AI technologies, minimizing the amount of waste and 

reaching a balance between the needs of the industry and the preservation of the environment. 
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4. Reducing carbon emissions 

The application of artificial intelligence will lead to the creation of technologies that will help to minimize the 

number of carbon emissions caused by the industrial processes. The environmental impact of industries can be minimized 

by enhancing energy efficiency and coming up with green technologies. 

5. Enhancing quality and safety of work 

The artificial intelligence can contribute to the enhancement of the working conditions within the industries, making 

them less risky regarding human activity, including controlling accidents and injuries. The smart systems are capable of 

enhancing the monitoring of processes and making the workplaces safe to employees. 

6. Improvement in analytical skills in decision making 

Artificial intelligence helps to enhance analytical skills in industries by giving correct insights depending on the 

massive data. These studies are able to contribute to strategic choices that facilitate sustainable development. 

7. Artificial intelligence in supply chain management 

Artificial intelligence is able to boost the supply chain management through an improvement of the demand 

forecasting and optimization of the logistics that subsequently allow the supply chain to reduce wastage and maximize 

efficiency in utilizing the resources. 

8. The development of new employment opportunities 

Although it is believed that artificial intelligence can result in at least some traditional jobs being lost, it is likely that 

this will provide opportunities of the creation of new jobs with the advanced skills in data analysis and creation of 

intelligent systems, which would help provide sustainable development in the long term. 

9. Enhancing the green economy as a part of the sustainable development 

The artificial intelligence will help to enhance the green economy by enhancing the utilization of renewable energy 

and minimizing the environmental impact of industries which promotes the sustainable development goals. 

10. Balancing between economic growth and environmental sustainability 

The research is likely to play its part in establishing how AI can strike a balance between the green economy and 

environmental preservation thus assisting in the attainment of the global sustainable development objectives in different 

sectors. 

10.2. Recommendations 

1. Promoting the use of artificial intelligence 

Investment in research and development to attain sustainable industrial development. 

2. Human resource training: Qualification 

Training of workers and engineers on the artificial intelligence skills to serve the industry. 

3. In encouraging industrial innovation 

Promoting companies to embrace the use of artificial intelligence technologies to come up with innovative and 

sustainable products. 

4. Improving the industry-scientific collaboration 

Alliance of industry to design sustainable artificial intelligence solutions. 

5. Observation of the environmental influence and introduction of regulatory policies 

Creating policies that would guarantee safe and ethical use of artificial intelligence and mitigate the effect on the 

environment. 
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