Journal of Applied Economics and Policy Studies (2024) Volume 11 EWA Publishing
Published online: 12 October 2024 DOI: 10.54254/2977-5701/11/2024098

Leveraging Big Data and Al for Enhanced Business Decision-
Making: Strategies, Challenges, and Future Directions

Nyusifan Tang

The University of Manchester, Manchester, United Kingdom

840398428@qg.com

Abstract. Big data and artificial intelligence (Al) are the buzzwords of the moment in business decision-making. In this paper, |
will show how predictive analytics, real-time data processing and natural language processing (NLP) are key strategies that allow
businesses to optimise their operations and customer interaction. Moreover, through this paper | will present some of the challenges
involved in the adoption of Al, such as the ethical and legal questions about data privacy, as well as the real problem of integrating
Al systems within legacy business models. Furthermore, future trends in Al will be presented, such as the advances in quantum
computing and the rise of so-called autonomous Al systems, that will define the future of decision-making in logistics, finance
and a variety of other sectors. Overall, by addressing both the strategic advantages and the pitfalls involved in the adoption of Al
based on some real business cases, this paper will provide a complete picture of what Al and big data can bring to decision-making
as a tool for business success. This topic is of paramount importance as these technologies have not only brought a new wave of
innovation but are also increasing the importance of human oversight of Al systems.
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1. Introduction

As the digital landscape to use new technologies to maintain competitive advantage. Various technologies, including big data and
artificial intelligence (Al), provide companies with greater ability to process data and make better decisions. Analyzing large
amounts of information has become one of the most important aspects of global markets and US enterprises. The ability to predict
trends, optimize operations, and understand customer behavior is crucial for high profits. Predictive analytics, real-time data
processing, and natural language processing (NLP) allow businesses to improve their planning, manage inventory more efficiently,
and understand customer behavior better. However, there are many challenges in implementing Al technologies in traditional
business. Many companies struggle to integrate Al solutions with legacy IT systems and infrastructure, while others fear the ethical
challenges of algorithmic bias and data privacy. Moreover, the cultural shift that accompanies the integration of new technologies,
such as Al, can be challenging for many employees who fear job automation. Despite all these challenges, Al technologies have
great promise for the future. Developments in quantum computing and autonomous decision-making systems will further improve
business operations [1]. This paper explores strategies for successfully using Al in decision-making, challenges to be overcome
when implementing Al solutions, and future directions for these technologies as they continue to evolve.

2. Strategies for Leveraging Big Data and Al in Decision-Making

2.1. Predictive Analytics in Business Intelligence

Predictive analytics has become one of the most important tools for modern business intelligence. It allows companies to predict
future trends and behaviours by analysing their past data. For example, a retail company can analyse their past sales patterns,
customer behaviours and external factors such as economic indicators, and use predictive analytics to forecast future sales trends.
It has been shown in several analyses that companies using predictive analytics could increase their forecasting accuracy by 30%.
This directly resulted in an increase in their operational efficiency. Companies using machine learning could analyse customer
buying patterns and better predict inventory needs, avoiding overstock and stockouts. Below are the figures showing the impact
of predictive analytics when it is implemented along with a big data solution [2]. Table 1 shows a case study of four companies
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using predictive analytics for business intelligence, improving their forecasted sales, inventory management and operational
efficiency.

Table 1. Predictive Analytics Case Study

Previous  Customer Forecasted Inventory Stockouts Operational

Company Sales Behavior Sales (Units) Overstock Reduction Efficiency Increase
(Units) Change (%) Reduction (%) (%) (%)

Retail Co 150000 5 157500 20 10 8

E-commerce Corp 240000 12 268800 25 12 10

Super Market Plus 180000 8 194400 18 9 7

Tech Shop 125000 10 137500 22 11 9

Fashion Retail 200000 15 230000 30 14 12

2.2. Real-Time Data Processing for Dynamic Decision-Making

For organisations that need to make rapid, data-driven decisions, real-time data processing has revolutionised entire industries
such as finance, logistics and retail. Real-time analytics systems have revolutionised the way stocks are traded on the stock market,
and this is largely thanks to the speed at which data from multiple sources, including global markets, news feeds and social media,
can be analysed in real-time. This gives traders the ability to rapidly choose to buy or sell shares based on the most up-to-date
information. Real-time analytics systems have boosted transaction speeds at financial institutions by up to 20 per cent, which has
led to an increase in profitability. In high-frequency trading, the difference between profit and loss can be the matter of a few
milliseconds, and using real-time data processing enables companies to take advantage of positive market movements as they
happen.

In the logistics sector, Al-powered real-time data processing helps companies optimise their supply chains and transportation
routes [3]. Live data, such as from GPS devices, weather reports and traffic patterns, is used to dynamically adjust routes according
to changing conditions, ensuring timely deliveries. Thanks to real-time data processing, delivery times can be shortened by up to
15 per cent, while reducing transportation costs through more efficient fuel usage and vehicle deployment. Furthermore, real-time
tracking of inventory levels enables companies to respond quickly to changing customer demand, reducing the risk of stockouts
or overstocking. For many companies operating in highly competitive, time-sensitive markets, the ability to process and act on
live data has become an indispensable component of their operation, as it provides the ability to respond swiftly to operational
breakdowns, market changes or sudden spikes in demand. Overall, real-time data processing increases a company’s responsiveness,
operational efficiency and profitability, offering them a competitive advantage in fast-paced markets.

2.3. Natural Language Processing for Enhanced Customer Insights

Natural Language Processing (NLP) is a revolutionary technology for businesses trying to derive insights from unstructured data.
This could be data from customer reviews, emails, social media posts or support tickets. As businesses communicate with
customers on an increasing number of digital channels, the amount of unstructured data being produced has significantly increased,
making it difficult to analyse using traditional methods. NLP helps many companies to automatically process and interpret that
data in real time, and to extract information such as customer sentiments, preferences and feedback. For instance, a global e-
commerce company recently used NLP technology to analyse millions of customer reviews and comments on social media. The
solution identified recurring problems related to product delivery, such as shipment delays or goods that were delivered damaged.
The company was able to use this information to optimise its logistics network, and negative reviews related to delivery decreased
by 20 per cent within a few months [4].

Moreover, sentiment analysis offered through NLP enables businesses to monitor customer satisfaction in real-time by
examining the tone and mood of written content. For companies in the service industry, customer satisfaction is an important key
performance indicator. Hospitality companies using NLP-powered sentiment analysis have reported 25 per cent rise in customer
retention as they are able to address customer concerns and complaints proactively before they escalate. Organisations need to
track online discussions and views to identify emerging trends, product preferences or dissatisfaction points with product offerings
or customer services and refine their overall product offerings to attract more customers. The ability of NLP to convert unstructured
data into actionable insights has the potential to help businesses improveM) processes and make more customer-centric business
decisions. Companies will increasingly use NLP in the future. As the technology advances further, businesses will increasingly be
able to understand customer needs and expectations and plan for the long-term customer loyalty and profitability.
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3. Challenges in Implementing Big Data and Al Solutions
3.1. Data Privacy and Security Concerns

Data security and privacy remain a big concern for businesses, especially as they experiment with big data and Al technologies.
The proliferation of Al-based data analytics is also opening up mammoth risks of data breaches, especially when sensitive personal
information is involved. Data breaches recently forced a healthcare company that used Al to manage patient data to pay millions
in fines and settlements. The EU’s General Data Protection Regulations (GDPR) and California’s Consumer Privacy Act (CCPA)
are new privacy regulations that increase the urgency for good data protection mechanisms, and companies are now required to
invest in encryption technologies and data storage solutions that keep their information safe from prying eyes [5]. If companies
don’t take care of this, they face not only legal consequences but also a loss of consumers’ trust (more than half of consumers say
they would stop doing business with companies whose data they didn’t trust).

3.2. Ethical Considerations in Al Decision-Making

Another key ethical challenge relating to Al will be achieving unbiased outcomes in decision-making systems. At present, a large
number of Al models that are being used in hiring processes show some form of bias against specific groups, with the most
worrying cases occurring for demographic groups that tend to be under-represented in technology roles. Following such bias, one
global technology company recently shut down an Al-powered recruitment tool that had been systematically favouring male
candidates over female candidates for technical roles, with the company suffering significant reputational damage as a result. In
order to prevent such outcomes, Al models will need to be trained on sufficiently diverse and representative datasets. Businesses
also need to establish appropriate lines of accountability, with humans remaining in control of key decisions, particularly in areas
of critical societal need like healthcare, finance and law, where biased decisions can be extremely harmful [6]. One of the most
promising recent innovations in this context is ‘explainable AI’ (XAI), which provides ways for businesses to understand how Al
models arrive at certain decisions, ultimately allowing for more transparent or fair decision-making.

3.3. Integration with Traditional Business Models

Integrating Al and big data solutions into existing business models can be a challenging and resource-intensive process. Surveys
of companies show that many respondents reported difficulties in aligning Al solutions with their legacy IT systems. This challenge
is particularly pronounced in industries with older infrastructure, such as manufacturing and transportation, where businesses often
struggle to adapt Al solutions to outdated equipment and processes. Moreover, the cultural shift required to embrace Al within
organizations can be a significant hurdle. Reports revealed that many companies faced resistance from employees who were
concerned about Al replacing human jobs, leading to a lack of collaboration between Al systems and human teams. To overcome
these challenges, businesses must invest in employee training programs that emphasize Al as a tool for augmentation rather than
replacement [7]. Successful integration also requires an iterative approach, where Al systems are introduced gradually and
integrated into specific business functions before scaling organization-wide. Table 2 presents a case study of various industries
facing challenges in integrating Al and big data solutions with their traditional business models.

Table 2. Al Integration with Traditional Business Models

Legacy IT Systems Infrastructure Employee Al Trainina Proaram Success Rate of
Industry Alignment Difficulty Adaptation Cost Resistance Investment ?Millio% 9) Gradual Al
(%) (Million $) (%) Integration (%)
Manufactu 12 40 5 75
ring
ransporta gg 9 50 45 68
tion
Retail 50 7 35 3 80
Healthcare 60 10 45 5.5 70

Finance 45 8 30 4 78
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4. Future Directions for Big Data and Al in Business Decision-Making
4.1. Quantum Computing and Its Potential Impact

Natural Language Processing (NLP) is emerging as one of the next big technologies for business, empowering companies to
convert the flood of unstructured data generated every day by their operations into useful insights. In today’s digital economy,
companies communicate with their customers across multiple channels — via emails, through social media, via customer reviews,
support tickets, chatbots and more. This unstructured data, which employees typically have to manually read, process, analyse and
interpret, represents between 70 and 90 per cent of a company’s data picture (some say even more). The volume and complexity
of unstructured data are the main reason why data analysis is challenging for most companies. Until recently, it required human
input to manually extract business insights from this data. Now, thanks to NLP technology equipped with powerful linguistic
algorithms, businesses can automatically process and interpret this information and extract patterns, sentiments, preferences and
actionable feedback in real time. That makes NLP a truly game-changing technology for any industry where customer experience
and satisfaction is key to success.

The potential of NLP to improve operational outcomes is further illustrated by a case study involving a major e-commerce
company. One of the largest ‘webstores’ in the world used NLP to process millions of customer reviews and comments from other
social media. NLP’s ability to analyse these reviews in real time helped the company identify specific problems at multiple points
of the delivery process, such as frequent late or damaged deliveries. In the past, when the company relied on humans to review
comments or on delayed feedback from surveys, the issues would have reached a critical threshold before action was taken. But
with the ability to react in real time, the company made operational changes to address the issues. Within a few months, reducing
the number of negative reviews caused by these problems by 20 per cent [8]. The company found itself able to operate more
efficiently, and with better customer satisfaction.

4.2. Al in Autonomous Decision-Making Systems
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Figure 1. Impact of Autonomous Al Systems in Various Industries

Autonomous Al systems are already being deployed in logistics and manufacturing, and it is expected that by the mid-2020s, more
than half of all business decisions will be made autonomously by an Al system rather than a human. Logistics systems are already
autonomous and have been shown to optimise supply chains in real-time, leading to lower transport costs and higher on-time
deliveries. The rapid rise of autonomous decision-making today also raises challenges for business, especially in industries where
there is still a high level of human judgement involved. Allowing autonomous decision-making in business can create a challenging
duality — where the autonomous system operates effectively independently with a lower level of human intervention, but critical
business decisions will naturally still require human oversight [9]. For example, financial systems that autonomously manage
investment portfolios can produce impressive returns, but they still require frequent human intervention to maintain alignment
with the overall business strategy and risk tolerance. Figure 1 shows how autonomous Al systems have impacted different business
areas.

4.3. Personalization and Hyper-Personalized Business Strategies

With the advancement in Al algorithms, hyper-personalisation is emerging as the next big trend in customer-engagement strategies.
Businesses which can offer an experience customised to consumers based on their individual preferences are seeing higher levels
of customer satisfaction and loyalty. By using Al-powered hyper-personalisation, marketers can improve the timing and relevance
of their messages, leading to higher conversion rates. For instance, a major streaming service used Al-driven hyper-personalisation
to serve content recommendations to its viewers, based on their individual viewing preferences — leading to better user retention.
However, offering hyper-personalisation requires large databases and advanced machine learning algorithms which means that
their use raises additional issues of data management and privacy [10].
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5. Conclusion

Big data and Al have sped up and changed how decisions get made in business and made that information more accessible for
decision-making. They provide powerful tools to analyse information, to make predictions and to improve operational efficiencies.
Al will help businesses continue to understand their customers better and adapt business models to meet their needs. All the
benefits of Al adoption are there, but the reality is that businesses face complex challenges with data privacy, ethical considerations
and integrating Al into existing models. The most successful implementation of Al requires careful consideration, investment in
training, a gradual roll-out of systems, and continued human oversight. Looking ahead, quantum computing and autonomous
decision-making systems will likely add to the continued Al revolution in business and provide even further potential for
optimisation and growth. However, the journey to realising Al is still underway for many businesses.
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