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Abstract 
Pricing strategies can have a huge impact on a company’s success. This paper 
focuses on the advantages and disadvantages of using artificial intelligence in 
dynamic pricing strategies. A good understanding of the possible benefits and 
challenges will help companies to understand the impact of their chosen 
pricing strategies. AI-driven Dynamic pricing has great opportunities to in-
crease a firm’s profits. Firms can benefit from personalized pricing based on 
personal behavior and characteristics, as well as cost reduction by increasing 
efficiency and reducing the need to use manual work and automation. How-
ever, AI-driven dynamic rewarding can have a negative impact on customers’ 
perception of trust, fairness and transparency. Since price discrimination is 
used, ethical issues such as privacy and equity may arise. Understanding the 
businesses and customers that determine pricing strategy is so important that 
one cannot exist without the other. It will provide a comprehensive overview 
of the main advantages and disadvantages of AI-assisted dynamic pricing 
strategy. The main objective of this research is to uncover the most notable 
advantages and disadvantages of implementing AI-enabled dynamic pricing 
strategies. Future research can extend the understanding of algorithmic pricing 
through case studies. In this way, new, practical implications can be developed 
in the future. It is important to investigate how issues related to customers’ 
trust and feelings of unfairness can be mitigated, for example by price framing. 
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1. Introduction 

In today’s hyper-competitive market, businesses are constantly looking for new 

How to cite this paper: Basal, M., Saraç, E. 
and Özer, K. (2024) Dynamic Pricing Strate-
gies Using Artificial Intelligence Algorithm. 
Open Journal of Applied Sciences, 14, 
1963-1978. 
https://doi.org/10.4236/ojapps.2024.148128 
 
Received: July 9, 2024 
Accepted: July 29, 2024 
Published: August 1, 2024 
 
Copyright © 2024 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/ojapps
https://doi.org/10.4236/ojapps.2024.148128
https://www.scirp.org/
https://orcid.org/0000-0003-1440-659X
https://orcid.org/0000-0002-6274-5986
https://orcid.org/0000-0001-8953-4997
https://doi.org/10.4236/ojapps.2024.148128
http://creativecommons.org/licenses/by/4.0/


M. Basal et al. 
 

 

DOI: 10.4236/ojapps.2024.148128 1964 Open Journal of Applied Sciences 
 

ways to increase revenues and maintain a competitive edge. One approach that 
has emerged as a promising solution is Price Optimization using artificial intel-
ligence algorithms. With the ability to analyze large amounts of data in real time, 
AI algorithms offer the potential to determine optimal pricing for products or 
services at any given time. The use of AI in pricing has revolutionized the way 
businesses approach pricing strategy. Dynamic Pricing, using AI-powered pre-
dictive analytics, involves adjusting prices in real time based on market demand, 
inventory levels and other factors. AI algorithms analyze real-time data to fore-
cast demand, identify pricing trends and adjust prices in real time. This ap-
proach ensures that brands are always aware of changes in the market and can 
quickly adjust prices to optimize revenue. Price Optimization involves using al-
gorithms that analyze real-time market data, competitor prices and customer 
behavior to determine the best pricing strategy. With the help of AI algorithms, 
businesses can process large amounts of data to determine the optimal price 
point for their products or services at any given moment. 

Price management is one of the most central parts of sales strategies. Fluctuat-
ing demand has been a challenge for decades. Already in 1999, Douglas Ivester, 
CEO of Coca-Cola, came up with the idea of changing the prices of soft drinks in 
vending machines according to the outside temperature [1]. In a dynamic pric-
ing (DP) strategy, prices are changed dynamically to generate larger profits when 
there is uncertain demand in the market [2]. Dynamic pricing can help you 
make bigger profits, but problems with customers can arise with irrelevant use of 
the strategy. 

Artificial intelligence (AI) has quickly become one of the most discussed top-
ics and is inevitably becoming part of our daily lives as it becomes more accessi-
ble to the public. According to a study by Swiss bank UBS [3], ChatGPT reached 
a significant milestone, reaching 100 million users just two months after its 
launch. For context, the same benchmark took Instagram two and a half years 
and TikTok 9 months to reach OpenAI’s ChatGPT is not the only AI company 
on the market. Grand View Research [4] valued the global AI market size at 
USD 136.55 billion in its 2022 market analysis report. The research also fore-
casts that the global AI market will grow at an annual rate of 37.3% to reach 
US$1811.75 billion by 2030. This growth is likely to increase AI awareness and 
susceptibility to being manipulated or treated by AI. Artificial intelligence is 
changing all aspects of business. AI undoubtedly has incredible potential in dy-
namic pricing applications. Algorithmic pricing means combining AI and dy-
namic pricing by using complex algorithms to determine how much to charge 
for each product. As companies implement different applications of algorithmic 
pricing, it is important for companies to be aware of the potential advantages 
and disadvantages of their chosen pricing strategies. Implementing algorithmic 
pricing can increase a firm’s revenue and consumers’ personalized experience. 
On the other hand, algorithmic pricing can lead to feelings of unfairness and loss 
of trust. The aim of this research is to provide a comprehensive overview of the 
potential consequences of using AI-powered algorithmic pricing. What are the 
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main advantages and disadvantages of using AI in dynamic pricing strategies? 
To investigate the question. 

2. Dynamic Pricing and Artificial Intelligence 

Initially, the concept of dynamic pricing and the literature on artificial intelli-
gence in general are reviewed and other commonly used pricing models are pre-
sented. The use of algorithms in pricing is called algorithmic pricing. 

2.1. Different Pricing Models 

Pricing models are a fundamental part of businesses’ sales strategies. Nagle and 
Müller [5] define a pricing strategy as well-planned decisions to increase de-
mand and consumers’ desire to buy in order to increase a firm’s relevance. Some 
pricing models change over time, some remain constant, and some vary by cus-
tomer. Here is a brief overview of some of the most common pricing strategies. 

In fixed pricing, prices are initially fixed, but sometimes the pricing strategy is 
combined with flexible pricing and therefore prices are negotiable [6]. Accord-
ing to the research, fixed pricing with flexible prices is often used in housing, 
used car, boat or jewelry markets. Fixed prices are usually fair but lack flexibility  

In cost-plus pricing, the price is determined by the sum of costs and the re-
sulting profit margin [7]. Cost-plus pricing is easy to implement, but it can over-
look many factors such as customer demand and competitor prices. Cost-plus 
pricing can be effective if the margin is well chosen and a thorough market anal-
ysis is done before choosing the price. 

The focus of competitive pricing is outside the company. It focuses on the 
prices and reactions of competitors and adjusts prices accordingly [8]. In coop-
erative competitive pricing, the company matches what other companies are 
doing. Conversely, a company chooses a price and expects others to follow or 
compete with aggressive pricing. These pricing models offer different approach-
es to setting prices. Understanding what pricing models are helps us understand 
a more advanced pricing model known as dynamic pricing. 

2.2. Fundamentals of Dynamic Pricing 

In a dynamic pricing strategy, prices change depending on demand and some 
other variables that influence consumer behavior and therefore affect demand. 
These other factors can be, for example, the weather or the day of the week. Price 
changes can be distributed weekly, daily or very quickly, even in real time. The 
price can also change depending on the customer, which means personalized 
pricing. The main objective of dynamic pricing is to maximize profits and mi-
nimize price inefficiencies. 

As Neubert [9] notes, dynamic pricing strategies are growing in popularity 
due to their positive impact on revenues and company valuations. This trend is 
supported by Bouchet et al. [10], who conducted a study on the sporting event 
industry. According to their research, 70 percent of respondents reported ad-
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justing ticket prices on a weekly or monthly basis. Notably, only 5 percent up-
dated their ticket prices several times a day. 

While Bouchet et al.’s [10] study provides valuable insights into the sport 
event industry, it is likely that the use of dynamic pricing has grown since their 
research. This growth is not limited to sporting events; dynamic pricing is used 
for all kinds of events. A good example is Live Nation’s use of dynamic pricing 
when it announced that the band Coldplay will perform in Finland in 2023. The 
impact was huge, with some ticket prices going over one hundred euros and ba-
sic tickets for a concert reaching 394 euros [11]. This example demonstrates the 
adjustability and applicability of dynamic pricing across various events and sec-
tors. 

2.3. Artificial Intelligence (AI)  

AI has improved human life, for example by improving healthcare diagnostics. 
AI has also significantly improved manufacturing efficiency and service systems 
[12]. Artificial intelligence is the study and development of intelligent machines 
and software that can act in ways we associate with human behavior [8] [12]. 

Knowledge representation means storing information in a form that comput-
ers can use to solve complex problems. Robotics and artificial intelligence can be 
used in decision-making processes [13] Automated reasoning refers to the abili-
ty of AI systems to draw logical conclusions, make decisions and solve problems. 
It is used in robotics, motion tracking and problem solving [14]. Machine learn-
ing is a feature of AI that focuses on learning and improving independently of 
experience. It is widely used in object and speech recognition, autonomous ve-
hicles, robotics and predictive analytics [15]. There are countless ways to use ar-
tificial intelligence. As an example, AI can be used in voice recognition, transla-
tion, autonomous vehicles, and robotics [16]. This research will focus on the ap-
plication of AI in dynamic pricing. Aparicio and Misra [17] describe the use of 
AI in dynamic pricing quite accurately: 

“AI models frame this as a dynamic optimization problem, with the goal of 
maximizing gain while learning.” 

Artificial intelligence can be divided into two main categories: weak AI and 
strong AI. Weak AI is designed for specific tasks and is made to replicate some-
thing it does as closely as possible. Strong AI is made to process human-like ab-
ilities in a variety of tasks. Strong AI is truly intelligent, unlike weak AI [18]. 

3. Algorithmic Pricing Models and Price Optimization  
Algorithms 

3.1. Algorithmic Pricing 

Algorithmic pricing was used by travel websites and large retailers, but the tools 
can now also be used by small-scale sellers. It is difficult to implement in tradi-
tional retail due to lack of data and physical constraints (price tags need to be 
changed manually), but in e-commerce it is not affected by physical constraints 
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and data collection is easier [19]. Algorithmic pricing is a pricing strategy based 
on automated computer algorithms that adjust product and service prices in real 
time. Algorithms can price discriminate at the group or individual level. Price 
discrimination means charging consumers different prices for the same product 
or service. Algorithms can help mitigate the effects of demand shocks as well as 
supply shocks and realize demand learning based on machine learning. Adjust-
ments are based, for example, on competitors’ prices, demand, customer behavior 
and characteristics [2] [17]. Cormen et al. [20] describe algorithms as follows: 

“A series of computational steps that convert input into output.” 
Adaptive algorithms and learning algorithms are two types of price optimiza-

tion algorithms neural network studies. Reinforcement learning algorithms are 
more autonomous as they can adapt to changing market conditions without the 
help of a programmer [21]. For example, stochastic approximation methods [22] 
and Fibonacci algorithms [23] are two of the most common algorithms. For 
businesses, AI-powered dynamic pricing is crucial due to its ability to reliably 
process large volumes of data. AI-powered DP can therefore offer better perso-
nalized pricing for consumers and reduce the need for manual work once the 
system is implemented. However, data analysis processes are easier to imple-
ment in traditional dynamic pricing [24]. For consumers, the use of AI in dy-
namic pricing may raise concerns about fairness as prices may be different for 
different customers. In traditional dynamic pricing, price changes affect every-
one equally. The use of AI can also lead to continuous price adjustments. Fre-
quent adjustments create uncertainty for customers who prefer stable and pre-
dictable prices. On the other hand, personalization by AI can lead to persona-
lized discounts and offers, whereas in traditional dynamic pricing everyone ben-
efits from the same discounts [24]. Going beyond traditional fixed pricing mod-
els, dynamic price optimization is a more advanced approach. Basically, it entails 
continuously changing the costs of goods or services in response to data from 
the live market, changes in demand and other external variables. Since dynamic 
pricing is flexible and can be adapted to constantly changing market conditions, 
it is preferable to static pricing, which remains fixed for a longer period of time. 
Dynamic Price Optimization is based on the use of cutting-edge technologies, 
mainly artificial intelligence and machine learning algorithms, to quickly analyze 
large volumes of data. Businesses can maximize their profitability by optimizing 
their pricing strategies in real time by studying competitor pricing, consumer 
behavior and overall market trends.  

In today’s fast-paced market environment, this dynamic strategy helps busi-
nesses seize opportunities, stay competitive and adapt quickly to changes in de-
mand, ultimately creating a more robust and resilient business model. In today’s 
fast-paced and competitive business market, dynamic pricing optimization using 
AI is necessary for many compelling reasons.  

3.2. Advantages of AI in Dynamic Pricing 

The third part of the thesis will examine the positive impact of AI-enabled dy-

https://doi.org/10.4236/ojapps.2024.148128


M. Basal et al. 
 

 

DOI: 10.4236/ojapps.2024.148128 1968 Open Journal of Applied Sciences 
 

namic pricing strategies. The advantages for both; consumers and companies 
will be examined and visualized. AI-powered DP algorithms running in real time 
on computers with machine learning capabilities are powerful tools for compa-
nies to use in their pricing strategies. This section will also compare some of the 
advantages of AI-powered DP with traditional DP. 

3.3. Final Decision Making 

The implementation of AI-driven dynamic pricing strategies can change the 
pricing decision-making process for businesses. AI-powered DP can improve the 
accuracy of pricing decisions as it can categorize customers into groups or offer 
specific prices even on a personal level [25]. Advanced algorithms and machine 
learning techniques using AI can perform comprehensive analysis of large data-
sets containing information about customer preferences, purchase history, and 
market trends in real time. [26] suggest that AI-enabled dynamic pricing will 
enable retail gas stations to update their prices more frequently. Demand fluctu-
ations or changes in competitors’ behavior will be updated faster and more ac-
curately. Assad et al. [26] argue that advanced algorithms can also make small 
adjustments to the size of price changes if consumers react negatively to price 
changes. AI-assisted DP of course has room for error, as poorly implemented 
pricing algorithms can react in unexpected ways, especially if the environment is 
complex and other algorithms are also used [19]. Using computers to make 
pricing decisions eliminates the possibility of human error in decisions. Algo-
rithms using reinforcement learning may be too complex for humans to under-
stand their decisions [24].  

3.4. Efficiency and Automation 

Efficiency and automation are two of the key parts of AI in dynamic pricing 
strategies. Dynamic pricing strategies powered by AI involve frequent price ad-
justments. These accurate price adjustments can be made in real time based on 
the vast amount of data available today. In traditional dynamic implementation, 
physical constraints slow down the price adjustment process [19] and adjust-
ments are often made on a daily or weekly basis rather than in real time [10]. 
Therefore, using AI reduces the amount of manual work required by humans. 
As an example, the pricing of electricity is fully dynamic and autonomous. 
However, the use of digital shelf labels in retail stores has increased and the gap 
between e-commerce and traditional retail is narrowing [27]. Martinez [18] 
emphasizes that the main purpose of AI is to function as a tool that increases 
operational efficiency. Therefore, AI can work as a tool that speeds up the price 
adjustment process. By making fast pricing decisions in real time, a firm’s profit 
can be maximized [17]. 

3.5. Adaptability and Competitive Advantage 

Finally, it moves from efficiency and automation to the competitive advantages 
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that AI-powered dynamic pricing can offer. Analyzing customer preferences, 
purchase history and market trends can be a huge competitive advantage. Com-
panies that successfully implement AI-powered DP can have a huge advantage 
over firms without any dynamic pricing or dynamic pricing not supported by AI 
[24]. 

3.6. Disadvantages of AI in Dynamic Pricing 

While companies can benefit from using AI in dynamic pricing, there are many 
limitations to the strategy and many potential risks. Most of the risks concern 
the customer side. The ethical challenges of dynamic and personalized pricing 
are among the biggest concerns. With AI, it is possible to adjust customers’ 
prices on an individual level according to their personal behavior and characte-
ristics. As a prime example, the company Uber received a lot of backlash for be-
ing too slow to turn off surge pricing after the terrorist attacks in London in 
2017, when demand for Uber taxis skyrocketed and prices were several times 
higher than usual [28]. This can lead to a sense of unfairness and loss of trust in 
the company. As different customers pay different prices for the same service or 
product, issues of discrimination and fairness arise [24]. Another challenge with 
AI in dynamic pricing is the complexity of the AI algorithms used. Algorithms 
are often complex and utilize machine learning. These make the pricing me-
chanics used really difficult for consumers to decipher, so there is less transpa-
rency in pricing. Consumers may find it difficult to understand the reasons for 
price adjustments. This can lead to concerns about transparency and loss of trust 
in a company [17]. As companies seek to maximize profits through frequent 
price changes, changes can cause uncertainty for customers. Frequent price 
changes can create confusion and frustration among consumers. This may also 
affect their trust and loyalty to the company [29]. 

3.7. Ethical Concerns and Justice 

Dynamic pricing powered by AI can have huge benefits. However, it is also im-
portant to understand what kind of disadvantages the pricing strategy can have 
on businesses and consumers. Price discrimination is one of the elements that 
can cause ethical issues. The ability to adjust prices for individual customers has 
brought ethical issues to light. There have been debates about the hidden values 
in the algorithm, such as in the aforementioned case involving Uber, which was 
seen as unfair and even inhumane [24]. While personalized pricing can increase 
a firm’s profits and enhance the personal customer experience, it can raise fair-
ness concerns. When it is revealed that a firm uses personalized pricing and 
customers realize that they are paying a much higher price than other customers, 
the system is perceived as unfair or manipulative. This can lead to reduced de-
mand and trust [30]. As an example of unethical personalization, Edelman et al. 
[30] uncovered systemic racial discrimination on Airbnb.com as they learned 
that black hosts receive lower rent than non-black hosts. AI-powered algorith-
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mic pricing is also prone to algorithmic biases related to personalized pricing. 
Because AI-powered algorithms with machine learning capabilities use biased 
data to train or fine-tune, they become more vulnerable to exploiting algorith-
mic biases. Continuing in the context of Airbnb.com, Zhang et al. [31] suspect 
that since the platform’s “smart pricing” tool fails to overcome the racial income 
gap between hosts, the marketplace may have a racial bias in terms of guests’ 
willingness to pay more for a property owned by a white host than a corres-
ponding property owned by a black host. Another ethical consideration of 
AI-powered DP concerns consumer privacy. Seele et al. [24] describe algorith-
mic pricing as a very invasive technology because companies are constantly 
sending personalized nudges asking users to reduce the collection of different 
data as a way of personalized pricing. The personal data collected can be a real 
issue regarding a consumer’s privacy. As an example, attackers can access highly 
sensitive personal user purchase information from eBay’s public profiles and 
link users to social network profiles [32]. The ethical concerns of AI-enabled 
dynamic pricing extend beyond the individual level. The societal implications of 
personalized pricing are examined and, according to Borgesius and Poort [33], 
personalized pricing is regulated in Europe, as European data protection laws 
apply to the collection of personalized information. The user can choose to allow 
or not allow the collection of personalized data, commonly referred to as “coo-
kies”. 

3.8. Complexity and Transparency 

The complexity of AI-powered dynamic pricing algorithms has a negative im-
pact on the transparency of businesses’ pricing. Diakopoulos [34] explains that 
algorithms are often referred to as black boxes because they are so complex and 
difficult to understand. Nobody really understands what is really going on inside 
the algorithms. Because algorithms are really complex and hard to understand, 
the transparency of pricing decisions is weakened. Transparency issues are 
closely related to consumers’ perceptions of fairness [35]. Research by K. Chen et 
al. [36] examines the effects of consumers being able to see price history as a ref-
erence. The study showed that when a consumer behaves more strategically, the 
seller’s profit decreases. Profit increases when consumers behave less strategical-
ly. Thus, the ability to see price history has an impact on consumer behavior, but 
the magnitude of the impact depends on the consumer’s propensity to act stra-
tegically.  

3.9. Consumer Uncertainty and Frequent Price Changes 

As the use of AI-enabled dynamic pricing has increased, consumers have faced a 
new aspect of uncertainty in the form of rapid price changes. Consumer beha-
vior research shows that consumers can react negatively to frequent price 
changes. Rotemberg’s [37] research also shows that consumers want to harm 
companies they perceive to be giving a bad deal. Therefore, making unfair price 
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changes hurts the customer who got a bad deal and the company with a bad 
reputation. Research has shown that frequent price changes often cause uncer-
tainty among consumers. In a study by Danziger et al. [38], respondents acting 
as consumers were more likely to choose a daily low pricing strategy over occa-
sional large discounts. The study shows that most consumers prefer stable prices 
that are more predictable. A study represented by Martin et al. [39] examines the 
link between perceptions of price fairness and customer loyalty. According to 
Martinez [18] et al.’s study, price changes have negative effects on how consum-
ers perceive the fairness of prices. The study also showed that higher changes in 
prices have a greater impact on consumers’ perceptions of fairness.  

3.10. Overconfidence in Artificial Intelligence and Possible  
Mistakes 

The increasing use of artificial intelligence raises several concerns. AI has a lot of 
power in dynamic pricing as it can make pricing decisions autonomously. 
Over-reliance on AI can lead to errors and disruptions as there is no human su-
pervision and competing algorithms can act in unexpected ways. Relying on au-
tomated pricing decisions made by algorithms using AI exposes businesses to 
the problems of these systems. In the first example, two rival dynamic pricing 
algorithms in the Amazon marketplace competed against each other indefinitely. 
If the data tracked by the algorithm is flawed, unexpected actions can occur if 
potential problems in the code are not taken into account. Research also shows 
that continuous learning can lead to long-term price declines if multiple algo-
rithms continue to learn from each other. In this way, companies can collude 
unwittingly and have a negative impact on consumer trust [17]. Human supervi-
sion is needed as over-reliance on AI in dynamic pricing makes companies vul-
nerable to possible errors and glitches. Autonomous pricing decisions expose 
businesses to errors, as seen in cases such as Amazon, where competing algo-
rithms raised the price of a book to over $23 million. If AI is trained on faulty 
data, flaws and biases can be reflected in the prices of products or services. As 
the world moves to automate repetitive tasks, business leaders and experts are 
turning to making other complex decisions. This leads to more revenue and 
profit margin growth. Similarly in pricing, AI today has taken automation to the 
next level by providing high precision in results and overall efficiency. Its com-
plex algorithm performs all the complex analysis and repeated price changes 
based on market changes. Algorithms are computational models that utilize ar-
tificial intelligence techniques to determine optimal prices for products or ser-
vices. By processing and interpreting this data, AI pricing algorithms can accu-
rately predict consumer demand and set prices accordingly. One of the key ad-
vantages of AI pricing algorithms is their ability to process large amounts of da-
ta. Traditional pricing methods such as Excel and ERP systems often rely on 
manual analysis, which can be time-consuming and prone to human error. In 
contrast, AI algorithms can process and analyze very large data sets in much less 
time, allowing businesses to make more informed pricing decisions. AI pricing 

https://doi.org/10.4236/ojapps.2024.148128


M. Basal et al. 
 

 

DOI: 10.4236/ojapps.2024.148128 1972 Open Journal of Applied Sciences 
 

algorithms analyze historical sales data to identify patterns and correlations be-
tween pricing and customer behavior. By understanding these relationships, 
businesses can optimize pricing strategies to increase sales and profitability. In 
addition to historical data, AI pricing algorithms incorporate real-time data to 
make pricing decisions. This includes factors such as competitor prices, inven-
tory levels and more. By considering these dynamic factors, businesses can re-
spond quickly to market changes and adjust their prices accordingly. AI pricing 
algorithms also take into account various pricing strategies for price recom-
mendations, such as dynamic pricing, personalized pricing, and even bundled 
pricing. These strategies allow businesses to tailor their pricing to specific cus-
tomer segments or market conditions, maximizing their competitiveness and 
profitability.  

4. Dynamic Pricing Strategies Using Artificial Intelligence  
Algorithms 

Pricing optimization has always been an important aspect of businesses and has 
become even more important with the advent of technology. Artificial intelli-
gence (AI) is gaining more and more attention, especially when it comes to 
pricing strategy. Through the use of AI-powered algorithms and machine learn-
ing, businesses can analyze data, predict trends, make data-driven decisions and 
optimize pricing models to maximize profits. The benefits of AI-powered pric-
ing optimization are limitless, especially in e-commerce and subscription-based 
businesses. While we can see that there are many benefits to using AI for price 
optimization, there are also some important considerations to keep in mind 
when implementing it for your business.  

1) Data quality: The price prediction will be as good as the data you feed ml. 
If you are in an industry that does not have enough data or poor data to start 
with, AI may not give an accurate estimate of the price. The data may be biased 
or contain discriminatory patterns that will lead to unfair pricing practices. Here 
are some suggested solutions:  

a) Data preprocessing and cleaning: Techniques such as data imposition 
(using alternative values to replace missing data), outlier detection (detecting 
data points that are far from the mean) and normalization ensure that the data 
used to train AI is accurate, complete and consistent.  

b) Data verification and validation: Cross-referencing data from multiple 
sources, conducting data audits and regular checks ensure that there are no 
anomalies in the data.  

c) Data enrichment and augmentation: Combining third-party data, market 
data or customer feedback complements the existing dataset and provides a 
more comprehensive view of pricing factors.  

2) Complex implementation with high maintenance costs: AI for pricing 
optimization requires significant upfront investment in terms of technology in-
frastructure, data management and skilled personnel. The costs associated with 
developing and implementing AI models as well as maintaining them over time 
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can be significant and pose challenges for organizations with limited resources. 
Here are some suggested solutions that can help with the above problem and 
reduce the cost of implementation:  

a) Define clear project objectives and scope: Identify specific situations or 
areas where AI can provide the most value and focus on these initially. This 
helps manage complexity by breaking the application into smaller manageable 
chunks. 

b) Agile method approach: To manage complexity effectively, an agile me-
thod such as Scrum should be adopted. This approach allows for continuous 
learning, improvement and iterations as needed. 

c) Change management and training: Recognize the complexity of an AI 
pricing model that requires changes in the organization’s processes, roles and 
responsibilities.  

3) Customer non-acceptance: AI pricing models may face resistance from 
customers who prefer human-driven pricing or find it difficult to trust pricing 
decisions made solely by AI algorithms. They may have concerns about fairness, 
transparency or the inability to negotiate prices, leading to negative perceptions 
of AI-based pricing strategies.  

a) Explain to customers the rationale behind price changes: Make sure 
your customers understand the rationale behind pricing changes and make it 
transparent to them using marketing tools. 

b) Human involvement: AI models are excellent at suggesting the right price 
for certain products at a certain time, but this does not mean that the company 
should always follow this suggestion without at least having a marketing plan 
and sales directors overseeing the change.  

4) Limited context awareness: AI pricing models typically operate based on 
historical data patterns and may not fully capture the contextual factors that in-
fluence pricing decisions. 

5) Vulnerability to adversarial attacks: Some AI models are susceptible to 
malicious manipulation or exploitation by adversarial actors. Adversarial attacks 
aim to deceive or manipulate the decision-making process of AI models by pre-
senting carefully constructed input data.  

Some of the enemy attacks include:  
Price manipulation: Some adversarial actors may attempt to manipulate the 

pricing recommendations generated by AI models in order to gain a competitive 
advantage or take advantage of marketing conditions.  

Reverse engineering: Some adversarial actors may attempt to reverse engi-
neer AI models or gain access to sensitive pricing-related information. Address-
ing the vulnerability of adversary attacks requires the implementation of various 
strategies to increase the robustness and security of AI models. Here are some 
potential solutions:  

a) Hostile training: Incorporate adversarial training techniques during the 
model development phase. Hostile training involves the creation and inclusion 
of hostile instances in the training dataset to make the model more resilient to 
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potential attacks.  
b) Robust feature engineering: Pay attention to the features and variables 

used in AI pricing models. Feature engineering should focus on creating inputs 
that are more resilient to enemy attacks.  

6) While AI will take most variables into account when making its calcula-
tions, it may miss some critical variables that only a human can analyze, such as 
cultural influencers, market dynamics, customer behavior, etc.  

Some potential solutions to address limited context awareness in pricing op-
timization using AI:  

a) Involve domain expertise: Involve domain experts such as pricing analysts 
or experienced professionals in the development of AI models.  

b) Qualitative analysis and customer feedback: Combine quantitative anal-
ysis from AI models with qualitative analysis techniques. Include customer 
feedback, surveys, focus groups or interviews to understand their preferences, 
willingness to pay and perception of value. 

What are the requirements for dynamic pricing? 
Dynamic pricing is data-driven. Dynamic pricing refers to a pricing strategy 

in which the prices of goods and services are adjusted regularly. Changes can be 
made, for example, on an hourly or monthly basis. A number of variables can be 
included in the price setting process. Some of the possible variables include time, 
weather, supply and demand, as well as website traffic. 

How to use AI in dynamic pricing? 
Dynamic pricing can be further enhanced with the application of artificial in-

telligence. Pricing decisions can be made more accurately and in real time. Deci-
sions can also be made independently by the machine. Autonomous operation 
reduces the need for human interaction. 

What are the main advantages of using AI in dynamic pricing strategies? 
With AI-driven dynamic pricing, pricing adjustments can be made by algo-

rithms on their own. Real-time adjustments are also possible. Moreover, AI is 
autonomous, which minimizes the need for human intervention in the pricing 
process, reducing costs. For example, AI-powered DP can react to spikes or 
drops in demand, as well as changes in competitors’ strategies. AI-powered DP 
is superior to traditional DP in this sense because adjustments can be made on a 
personal level, not just for groups of people. This is called personalization.  

What are the disadvantages and ethical considerations arising from AI- 
driven dynamic pricing? 

The growing popularity of AI-driven dynamic pricing has led to a discussion 
of the ethical concerns raised by the pricing strategy. Algorithms can make un-
predictable decisions if the data they use is faulty or if there are problems with 
the algorithms’ code. One of the biggest advantages of AI-powered DP is perso-
nalized pricing, but it can be perceived as unfair.  

5. Conclusion and Recommendations 

There are numerous research results as well as real-world applications of this re-

https://doi.org/10.4236/ojapps.2024.148128


M. Basal et al. 
 

 

DOI: 10.4236/ojapps.2024.148128 1975 Open Journal of Applied Sciences 
 

search. As AI becomes more mainstream, many businesses are using or consi-
dering implementing AI-enabled dynamic pricing for their goods and services. 
This study provides a comprehensive review of the expected outcomes for any 
company considering or currently using AI dynamic pricing strategies. Compa-
nies can benefit from the ideas presented in this study as they become more 
aware of ethical and sustainability concerns. This research aims to help compa-
nies better understand the implications that AI-powered DP strategies can have 
by examining the key advantages and disadvantages of the strategy. The existing 
research on this topic is quite extensive. This is due to decades of interest in 
pricing methods and their effects. Existing research focuses on dynamic pricing, 
algorithmic pricing or artificial intelligence, but rarely all three components are 
included. Extensive research can be found for each of the subtopics in its own 
right. While this study provides a good overview of the different advantages and 
disadvantages of AI-assisted DP, not all concepts in this area have been tho-
roughly explored. All the concepts discussed have been around for a longer time, 
but strategies have only now gained popularity as AI has become more easily ac-
cessible to everyone. As the popularity of the strategy has become more popular 
and accessible to smaller companies in recent years, the study of the long-term 
effects of these strategies has not yet been researched much. Long-term effects 
include consumer psychological effects, ethical considerations and company 
profits. Future research could examine the long-term effects of AI-assisted DP, 
for example, by conducting case studies of companies using such pricing strate-
gies. It is also unclear how AI-assisted dynamic pricing algorithms affect de-
mand. The literature provides good data for dynamic pricing and some data for 
algorithmic pricing, but there is no comprehensive research for companies using 
AI-driven DP. Psychological studies mention consumer perceptions of fairness, 
but not demand. This study does not include instructions for mitigating the 
negative effects of the strategy. Subsequent studies may look at methods that ef-
fectively mitigate the disadvantages of using AI-driven DP strategies. While 
Price Optimization using AI algorithms can be highly effective, there are some 
potential disadvantages that businesses should be aware of. These include data 
bias, lack of context, reduced human involvement, resistance to change, and 
privacy concerns. 

In conclusion, the aim of this study was to provide companies with a compre-
hensive overview of the main advantages and disadvantages of using AI-powered 
DP. Further research on the long-term effects, such as changes in demand and 
shifts in consumer behavior, could be further explored. This study works as a 
good knowledge base for companies interested in or implementing strategies for 
AI-driven dynamic pricing.  
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