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Abstract
[bookmark: _Hlk64013330]      The modern world has experienced numerous advancements particularly in the AI sector that is slowly shaping the mode of doing business in Saudi Arabia. Saudi Arabia has in recent times undergone diversification in the economy. Its artificial intelligence is experienced in the sectors such as robotics, industry, finance as well as banking especially in forecasting, improvement of the business processes alongside provisions of solutions to complicated functionalities. However, AI is halfway implemented in the country due to various constraints explored in this research paper. This independent research paper examines companies hesitant to invest in artificial intelligence, elaborate on its deployment in companies in Saudi Arabia to utilize such technologies in the entire sectors. Moreover, it also undertakes to explore its potential as a huge business disrupter. The paper also analyzes the total investment associated with artificial intelligence to realize the desired change in the organizational operating activities. The primary research involved 500 senior executives from large and small corporations regarding the adoption of artificial intelligence, the firm's prospects to deployment as well as its effects on the markets, governments as well as persons. The research found that the new generation of artificial intelligence is primarily founded on the digitalization platform. AI deployment and acquisitions require a large amount of funds hence forcing struggling firms to evade its adoption. Artificial intelligence is expected to play a huge role in the economy across the globe with vast value potential expected to be taken up. The governments in the Middle East including Saudi Arabia are starting to recognize the benefits associated with AI and are slowly shifting towards it alongside advanced technology. 

1. Introduction 
[bookmark: _Hlk64012702]     AI is defined as systems or machines that utilize human intelligence to carry out functions as well as iteratively better themselves through the utilization of the data they collect (10).  (15) defines AI as the adoption of computers to carry out functions that necessitate the use of human analytical skills. The Mckinsey Global Institute has explored that artificial intelligence is expected to bring out the next digital disruption wave and anticipates that companies across the globe ought to start embracing it rather than running away.  Most of the companies in New York that have fully embraced AI have experienced actual merits hence generating an urgent urge for other companies to adopt digital transformations. This research concentrates on five AI technology functionalities including; computer vision, language virtual agents, machine learning, robotics as well as autonomous automobiles including vehicles (6). 
[bookmark: _Hlk64012744]
     AI is a field that has experienced robust and rapid growth. Currently, the growth is dominated by the large digital giants including Google as well as Baidu that incurred over $20 billion on AI as of 2016. Research and development and deployment incurred 90 percent of this expenditure while the other 10 percent was spent on acquisitions. Saudi Arabian companies are hesitant to embrace artificial intelligence despite the numerous benefits witnessed in other developed nations across the globe. There exist several constraints that have continuously hindered the utilization of artificial intelligence. Some of these constraints include; financial constraints, government regulations, and social constraints among others.  This paper explores the underlying reasons why Saudi Arabia companies are a bit hesitant to embrace artificial intelligence. 
AI can be applied to enable human realization, enhance human agency, increase societal capabilities, and cultivate social cohesion. The threats posed by the adoption of AI can include devaluing human skills, removing the person's responsibility, reducing human control, and eroding human self-determination. 
Research Objectives 
· examine companies hesitant to invest in artificial intelligence
· discuss the adoption of AI in large and small corporations 
· explore reasons why large and small corporations in Saudi Arabia are hesitant to adopt AI. 
Conducting this research will contribute to the existing knowledge on how companies can adopt AI. Also, the research shows how the adoption of AI can enhance the performance of companies. 

2. Literature review
(15) suggests the existence of three classes of artificial intelligence including; artificial narrow intelligence (ANI), artificial general intelligence (AGI), and Artificial superintelligence (ASI). He suggests that the ANI consists of technologies made for only particular and limited functions. For example, Algorithm behind the Google translate Anti-lock brake systems as well as facial recognition technology.  According to (15) the AGI has the capabilities of Ricki operating in the entire areas including the cognitive function of the human brain capabilities. However, this artificial intelligence is yet to be realized. The last level, ASI has exhibited numerous challenges and would take several decades to attain it. It is seen to exceed the human brain's capabilities. The world stands to gain enormously from artificial intelligence developments. Ai can be used to help address global issues such as the overpopulations, environmental challenges, health alongside inequality. The AI can assist gather information necessary to monitor climate change as well as predict pollution while assisting doctors and the medical fraternity diagnoses diseases such as skin cancer. 














Thinking Humanly
It implies trying to understand as well as model how a persons' mental function. In artificial intelligence, it adopts symbolic logic to attract the laws of rational thought and view them as symbols easily manipulated.







Acting Rationally
It involves acting to achieve one's goals, based on their beliefs. 


Acting Humanly
In artificial intelligence, the dimension implies that the systems and tools are designed to act like a human being. 

Dimensions of Artificial Intelligence







Thinking Rationally
It entails the ability to factor out the critical variables of a given scenario as well as make considerations to access, organize and analyze the crucial information hence concluding. 







Figure 4: Artificial Intelligence framework




     (21) also suggests that there are security and risk concerns that artificial intelligence is can bring about when fully implemented. The malicious utilization of artificial intelligence is the main borne of contention, especially in the Arab Gulf Countries. Moreover, a review on the breakthroughs attained by the countries that have embraced it reveals massive job destructions as well as displacement of human resources. Furthermore, the security concerns are also analyzed through a major emphasis on the autonomous weapons systems as well as their effects on strategic stability. Another critical aspect is the cyber artificial intelligence is likely to offer support on the offensive operations alongside the manipulations largely seen as a major setback to artificial intelligence. 

     (14) suggests that Saudi Arabia has continued to lag behind developed nations across the globe despite providing the best health services to its citizens. There are few innovations in sectors such as real projects road maps as well as clear policies to guide implementation of the Internet of Things alongside the big data adoption in the country. The study suggested the algorithms explored might be utilized in the prediction of diseases and classification but not adequately satisfactory. Consequently, there is a need for more training data alongside a larger duration required. The application of the Internet of Things (IoT) as well as big data technologies would play a huge role in the prediction of chronic diseases as well as on a larger scale.  (8) suggests that Saudi Arabia is currently undertaking the largest longest economic reform as well as a transformative program in its history. The major areas through some hesitance are highly witnessed is the digitalization alongside the artificial intelligence that form the key aspects regarding the wide range of reforms. Hassan explains the Saudi Arabian government is working to ensure promote the digital capabilities of the workforce to par with AI as well as other technologies such as the internet of things. This task requires educational reform measures to ensure that the students get the digital skills necessary for future careers. This suggests that the major embedment to implementation of artificial intelligence is the lack of education amongst the stakeholders. 

     Hassan suggests that all countries across the globe have embraced the use of technology to achieve their development agendas. The country's vision 2030 programs are mandated to achieve the efficiencies in governments through enhanced automation that must embrace digitalization (24). For instance, the government agenda to sustain smart cities it is crucial that systems, as well as services, would revolve on artificial intelligence alongside the internet of Things (7). (21) stated that researchers are not only embracing the AI but also exploring its usability in an innovative, ethical alongside responsible manner as they seek to attain the vision 2030 agendas and objectives. Moreover, embracing AI is fundamental in bettering the citizens ' on services such as education, health alongside other services. The proposed mega intelligent city, Neom, which is a $ 500 billion investment would entirely depend on AI, big data, and the Internet of Things. Consequently, the government and companies across the nation have a fundamental duty to embrace AI. 

    The biggest predicament is risks as well as opportunities associated with the AI. The government and Saudi Arabian companies need the right ecosystem and design effective as well as appropriate policies. The other challenge is to develop digital skills among its human resource (23). Human labor needs to be conversant with the areas to do with data science, AI, and cybersecurity. (22) suggests that artificial intelligence is used to reciprocate the nature humans see as well as react to the world. Consequently, it has become a cornerstone to innovation activities. Jewell suggests that AI can create more value for their business through the provision and understanding of presented data. It also depends on the predictions necessary to automate excessively difficult and challenging tasks.  

3. Methodology
     The methodology adopted comprised three modules including data collection techniques, data storage, and lastly the Google Cloud. For this research, the most appropriate research method is the quantitative method. Interviews will be conducted with representatives from large and small corporations. Interview questions will be standardized to ensure that the same issue is discussed across all platforms. Different factors will be put into consideration in the process of conducting the research. 
The first consideration to make is to consider the rights of the participants. The research will put into consideration five ethical principles to protect the wellbeing of participants. The first principle is to ensure that participants are not exposed to any harm, to obtain informed consent, protect the participants’ privacy, avoid immoral practices, and provide the participants with the right to withdraw from research. 

The primary research collection consisted of interviews with senior executives in the companies in Saudi Arabia. The interview questions were largely based on whether the organization had embraced the AI and prospects. The executives were required to respond to questions on challenges and fears of implementing artificial intelligence and the Internet of Things. the population used in the research will be carefully selected to ensure that the objectives of the research are met. A randomized sampling technique will be employed to ensure that the research has an equal representation of the study population. Additionally, a random sampling technique will ensure that all study groups are included, thus promoting the achievement of reliable results. Adequate sample size will be used in the research to ensure that the results obtained are conclusive. Besides, an adequate number of participants is important because it will ensure that the results are generalized. The sample size for this study was 500; 250 from large corporations and 250 from small corporations. The research also examined secondary research sources such as magazines, newspapers, journals, and podcasts videos.
Intervention practices will also be put in place to ensure that any unexpected changes during the research are addressed. Intervention practices are also important because they ensure that the research does not deviate from the expected outcomes with a big margin. The procedure of data collection will also be closely monitored to ensure that there is no bias. Biasness will also be avoided by having expert opinions from other experienced clinicians. Firsthand information from the participants will be obtained by use of interviews. The interviews will be conducted online, where participants will fill in questionnaires. These questionnaires will be sent by mail to all participants. Participants will be given one week to address the questions and send the answered sheet via mail. This process will ensure that data is not tampered with and that the information provided by the participants is correctly used. 
 
4. Results
The senior executives who took part in the study were from small and large corporations and different demographics. There were 402 men and 88 women in the research. 400 (80%) of the senior executives were Arabs, 48 (8%) from Europe, and 52 (12%) from the Far East. 
Results show that most companies in Saudi Arabia are hesitant to embrace AI. The 500 senior executives in large and small corporations stated that education levels, large capital outlays required and inadequate policies in place were the major impediment to embracing it. The research shows that Saudi Arabia was slowly embracing artificial intelligence in a bid to attain a digitalization program by 2030. 



Table 1: The senior executive responses on the inability to adopt artificial intelligence

	 
	Executives 

	 
	Small firms 
	Large firms 

	Factors
	YES
	NO
	YES
	NO

	lack of Education and Training
	75%
	25%
	76%
	24%

	Financial Constraints 
	88%
	12%
	55%
	45%

	Regulatory constraints
	47%
	53%
	49%
	51%

	conservative organization management 
	33%
	67%
	45%
	55%

	Technical challenges 
	50%
	50%
	62%
	38%

	Risk Exposures
	76%
	24%
	74%
	26%






Figure 1: Factors Constraining inability to adopt artificial intelligence



Table 2: adopt artificial intelligence

	 
	All Executives 

	Factor
	Yes 
	No 

	lack of Education and Training
	76%
	25%

	Financial Constraints 
	72%
	29%

	Regulatory constraints
	48%
	52%

	conservative organization management 
	39%
	61%

	Technical challenges 
	56%
	44%

	Risk Exposures
	75%
	25%





Figure 2: Factors affecting inability to adopt artificial intelligence 

     
      75 percent of the participants agree that artificial intelligence played a significant role in the developed countries by bettering the nation’s economy.  The large business corporations were at the early stages of adopting the innovative technology but the relatively smaller firms were hesitant to embrace it. The large firms contributed to the highest rates of adoption as well as artificial intelligence awareness. Although the smaller firms are hesitant to embrace Artificial, the study finds success stories, particularly on these firms. Compared to large corporations, these firms are likely to benefit since they experience very few issues regarding the legacy IT systems alongside the less likely to resist organizational change. Consequently, the smaller firms need to embrace the AI which is provided as a service to better an organization's economic growth and productivity levels.

       69 percent of the participants agree that the initial artificial intelligence implementers usually attain the class of serial adapters. The study suggests that companies that had adopted the AI at the early stages continuously keep on looking for multiple AI tools the moment they start adopting. The high-tech companies in Saudi Arabia are reported as having the largest adoption rates in the country while the construction firms had the least rates. 76 percent of participants revealed that the majority of the corporations in Saudi Arabia are hesitant to adopt artificial intelligence due to Education and healthcare levels. Most participants agree that firms must examine the level of preparedness of the human resource in the organization.  The government and corporations ought to take a keen interest in ensuring that all the staff members clearly understood the artificial intelligence tools to reduce exposure to risks. The anomalies noted in the education and health sectors bring about slowness as the firms tend to adapt to the AI. 

    The participants explained that most users are unable to adapt and adopt. The senior executives mostly drawn from the IT sector allude that the industry is expected to experience robust growth in the preceding three years. Saudi Arabia firms despite their hesitance are expected to grow their expenditure on artificial intelligence-related tools. However, the rate at which the firms would increase the expenditures is highly debatable as no constant figure. The firm’s financial muscles will be the determining factor. Some are expected to grow by more than 10 percent representing 20 percent of the firms in the Saudi Arabia business market (3) The participants concurred that the technical challenges are a major obstacle in the implementation of the AI. Engineering solutions should be carried out on particular utilize cases that need the data as well as talent. The executives agreed that some firms such as financial institutions have continued to create alongside storing voluminous structured data while others particularly the construction and transportation are left behind.

     The participants also stated that the commercial drivers are different between sectors.  The firms with the most complex and sophisticated procedures especially in their operational and geographical aspects have taken lead in the adoption of artificial intelligence. It is because their performance is pegged on active forecasting, speedy as well as accuracy in decision making with personalized customer linkages (20). The participants alluded that despite the numerous demands of artificial intelligence by the firms, other barriers such as regulatory alongside social obstacles exist. Majority of the Saudi Arabia firms are willing to invest in artificial intelligence tools to better their firm's growth rates. Such results in product liability which is a contentious aspect that manufacturers and automakers perceive as problematic. The firms are hesitant to embrace due to privacy issues that prohibit data accessibility. The firms are required to anonymize the data before being used for research purposes. At this stage, some crucial information might not be revealed hence firms might put many considerations before embracing artificial intelligence. Moreover, ethical issues including the trained baseness as well as the algorithmic transparency are still borne or contentious without any reprieve derived for them (17).

     The Secondary sources suggest that firms categorized as digital native firms with large AI investments exhibit a higher return on investments. For instance, Amazon has over the years attained positive results due to the Kiva acquisition at $775 million. Kiva is a robotics company that automates picking as well as packing.  Consequently, there has an increase in inventory capacity as a result while the operating costs reduced by at least 20 percent hence an increase in the return on initial investments. Adoption of the artificial intelligence is exposed to numerous manipulations. 53 percent of the participants allude artificial intelligence would be subject to various manipulations ranging from forgery of images, films, and voices. The adoption by Saudi Arabia firms and individuals in an inappropriate manner would jeopardize the Gulf region as well as create instances of instability. AI adoption by firms in Saudi Arabia would increase the vulnerabilities scope while exhibiting some potential malicious utilizations of the AI alongside other emerging technologies (1).
[image: ]

Figure 3: Adoption of AI in the United States: Source: https://www.grandviewresearch.com/industry-analysis/artificial-intelligence-ai-healthcare-market

     Figure 1 illustrates concurs with the study results that adoption of artificial intelligence would continue to increase across the globe. Firms need to lower their operational costs, grow the significance of big data in healthcare as well as rise the adoption of precision medicine (4). It is not in healthcare where artificial intelligence is adopted but other sectors also follow the same path globally. Figure 2 below describes the various dimensions of artificial intelligence as follows; thinking humanly, thinking rationally, acting humanly, and acting rationally (13).

5. Conclusion
 The novelty of this research is that it focuses on understanding the underlying reasons why large and small corporates in the UAE are reluctant regarding the adoption of AI. The gap that this research seeks to address is how these corporations can work towards the adoption of AI techniques to enhance the achievement of higher performances and competitive advantages. 
    AI can be defined in two different ways. The first way that Merriam-Webster dictionary defined artificial intelligence is a branch of computer science dealing with the simulation of intelligent behavior in computers. Artificial integration adoption in Saudi Arabia is still in the infancy stage. Consequently, it is problematic to determine the accurate potential effects of AI on firms as well as sectors. In most instances, the non-adopters’ forms are likely to argue that they do experience challenges when crafting the business case in terms of the AI. A close examination of the early adopters of artificial intelligence generates vast returns. For instance, there is the potential to transform some business activities as well as the potential to alter others. Most firms across the globe are adopting artificial intelligence to reduce the operational costs in all sectors of production. The Coronavirus pandemic not only lead to a downfall in the stock market, but it also took a toll on businesses internally. Employees lost jobs, took significant pay cuts, and a decrease in labor productivity. If the pandemic drags on for a long period, it could cause businesses not to recover from being shut down. The pandemic has created mass fear and panic among people.
6. Limitations 
The limitations of the research were the use of data from one location. Although the results portray the state of IA adoption in Saudi Arabia, they do not offer a broad overview of how these technologies have been adopted in the UAE and other developing countries across the world. Another limitation was delayed responses from the executives. Although using mails to send out the questionnaires was cheap, easy, and convenient, some of the participants had trouble submitting their responses, which affected the process of data analysis and the validity of the research. Another limitation was that there was a large number of male participants compared to women, which could lead to bias results.
7. Recommendations
       Firms are embracing AI to replace the human workforce via automation. However, it is adopted to complement the teams of people. For instance, in the United Kingdom, an online supermarket describes the scenario through which the company embeds the AI as well as the utilization of the robots in most of the companies operating activities. Consequently, Saudi Arabia corporations need to adopt AI without much delay hence acquiring the benefits derived therein (19). There are numerous advancements generated through collaboration alongside context-aware robots. AI is crucial in crafting new algorithmic models while enhancing the training of the data sets. The major predicament in the adoption of AI is poor education. Therefore, the government and corporations in Saudi Arabia need to promote training needs for human resources.  Such would reduce the people risks and cybersecurity risks exposures as firms seek to adopt (9).

      The Saudi Arabia government should eradicate the regulatory and legal barriers. Most players in the sector venture into AI since there are no predicaments on the regulatory systems. Saudi Arabia seeks to implement a digitalization program by 2030 hence it should promote artificial intelligence tools. The employees should adapt their skills necessary in offering support alongside complementing the artificial intelligence user experience. For instance, the lectures in the teaching sector ought to change to undertaking less lecturing while embracing tutoring as well as coaching. The sales and call centers in the corporate world need to embrace virtual while the human resource should tune their emotional intelligence skills to offer services exceeding the machine's capabilities (9).  

     Saudi Arabia should fully embrace AI to improve the country’s economic growth without any hesitation. Most people fear that AI will result in the displacement of human labor (5). However, numerous AI techniques tend to target the non-labor cost saving. The primary motive for implementation is to reduce labor costs. The research points out that 24 percent of early adopters of artificial intelligence ought to increase the human workforce to respond to AI while expecting huge growth in their business activities. A large number of firms are expected to reduce the labor upon implementation (2). However, 82 percent of the artificial intelligence aware firms are not expected to reduce the labor force significantly. The labor force would be required to reskill to allow for the coloration between the human and the AI labor force. 


8. Future research
     AI is a broad and new aspect of the corporate business world. However, there is limited research carried out on the subject matter.  There is a need to build further on this research and other aspects adopted to eradicate the stereotype that AI would displace human labor. Research ought to be carried to examine the future of human resources in the face of the inevitable adoption of AI (20). Due to its potential and risks, AI is a matter of global concern. Governments, companies, third sector organizations, and political communities must decide what kind of society we want to deliver to future generations, which values should guide the evolution of AI systems, and which are the limits and constraints we should impose on them (while we still can). There is no single straightforward answer to these questions. And that is excellent because it compels us to think, talk, and collaborate, reminding everyone of what makes us human
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Appendix A. 
Survey questions 
Survey questions developed for the research are outlined below. 
1. Does your company use AI technologies today?
2. Do you represent a large corporation?
3. Do you represent a small corporation?
4. Is technology largely adopted throughout the organization?
5. Is there a large population against transitioning to using AI technologies?
6. Can you advise stakeholders in your organization to focus on using new technologies?
7. Do you believe that your organization will have fully adopted AI before 2030?
8. Do you face challenges during the adoption processes?
9. Has your organization benefitted from rapid AI adoption?
10. Will AI adoption improve the performance and competitive advantages of corporate firms?




Factors constraining inability to adopt artificial intelligence  
Small firms 	Factor	lack of Education and Training	Financial Constraints 	Regulatory constraints	conservative organization management 	Technical challenges 	Risk Exposures	0	0.75	0.88	0.47	0.33	0.5	0.76	Large firms 	Factor	lack of Education and Training	Financial Constraints 	Regulatory constraints	conservative organization management 	Technical challenges 	Risk Exposures	0	0.76	0.55	0.49	0.45	0.62	0.74	Factors constraining inability

Adoption of artifial intelligence 



Factors affecting inability to adopt artificial intrlligence 

lack of Education and Training	Financial Constraints 	Regulatory constraints	conservative organization management 	Technical challenges 	Risk Exposures	0.755	0.71500000000000008	0.48	0.39	0.56	0.75	
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