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Abstract – The rapid adoption of Artificial 
Intelligence is transforming banner advertising 
through automated creative production, while prior 
research also emphasizes privacy and ethical risks that 
may weaken consumer trust. This study examines 
whether advertising formats created by Artificial 
Intelligence can achieve effectiveness in comparison to 
formats designed by a human. The primary objective is 
to assess the effectiveness of various Internet 
advertising formats produced by Artificial Intelligence 
and a real human for a platform, with the goal of 
registering new users. A controlled field comparison 
was implemented on Meta Ads across Facebook and 
Instagram. Four ad sets were run for ten days using 
the same creative brief. Two banners were generated 
with Midjourney and two were designed by a human in 
comparable square and vertical formats. Effectiveness 
was evaluated through reach, clicks, spend, click 
through rate, and cost per click. Results indicate that 
the Artificial Intelligence creative achieved the 
strongest reach, whereas the human creatives delivered 
slightly better efficiency, with differences remaining 
modest. The study is important because it informs 
evidence-based decisions about hybrid human and 
Artificial Intelligence workflows. 
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1. Introduction

With the rise of digital technologies and advances 
in Artificial Intelligence (AI), online advertising has 
undergone significant changes, particularly in the 
area of banner advertising. AI has brought new 
opportunities in analysing user behaviour, optimising 
campaigns and targeting ads at an individual level. 
Traditional methods of creating banner ads, which 
relied on human creativity and manual campaign 
management, are now being challenged by advanced 
AI systems that can not only automate much of the 
process, but also dynamically adapt ads in real-time 
to meet consumers’ current needs. 

AI clearly offers many advantages in targeting 
and automation, however, the question arises as to 
whether an ad created by AI is as effective as one 
created by a human. Accordingly, this study centers 
on a comparative assessment of the effectiveness of 
AI-created banner ads and human-created ads. While 
human creatives can create emotive and original 
campaigns, AI excels at data analysis and precise 
targeting. The outcomes of this comparison are 
expected to provide valuable insights for marketers 
deciding how to effectively combine human and AI 
resources in digital marketing [13].  

2. Literature Review

The rapid development of Artificial Intelligence 
is fundamentally transforming the creation and 
management of digital marketing communication, 
with particular attention being devoted to its 
application in online advertising and creative 
formats. AI–based automated tools enable fast and 
cost-efficient production of advertising content, 
optimization of advertising formats, and real-time 
personalization of marketing messages.  
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Contemporary academic literature highlights the 
growing potential of Artificial Intelligence to 
enhance the effectiveness of digital marketing 
campaigns, while simultaneously emphasizing risks 
related to ethical concerns, data privacy, and 
consumer trust. 
  
2.1. Using AI in Banner Advertising 

 
Artificial Intelligence constitutes a key role in 

contemporary online marketing, especially in banner 
advertising. Its ability to process extensive datasets, 
optimise campaigns in real time and accurately target 
relevant users makes it an indispensable tool for 
advertisers seeking to maximise the effectiveness of 
advertising campaigns. 

Traditionally, advertising targeting has relied on 
demographic variables such as age, gender or 
geolocation. However, these basic approaches have 
changed significantly with the development of AI. 
Modern AI systems can integrate and analyze 
significantly more complex datasets, including user 
behavior, previous purchase history, brand 
interactions, or emotional reactions to different types 
of content [14]. 

AI uses advanced machine learning algorithms to 
identify patterns in user behaviour. These algorithms 
analyse vast amounts of data from multiple sources 
to predict which ads will have the best chance of 
engaging specific users. An example is programmatic 
advertising, which, with the help of AI, enables 
optimized targeting in real time, with algorithms 
considering current conditions such as time, location, 
or the device on which the user is viewing the ad [6]. 

Behavioural targeting leverages data about users’ 
web behaviour, such as their browsing history, ad 
clicks, or social media interactions. AI can analyse 
this information and create detailed user profiles, 
allowing for more personalized ad targeting. For 
example, AI algorithms can detect that a user who 
regularly browses a sports website is more likely to 
click on an ad related to sports products [12]. 

AI also supports predictive modelling, where 
algorithms predict users’ future behaviour based on 
their past activities. Such models make it possible to 
predict which users are likely to complete a 
conversion and therefore allow for better allocation 
of advertising budgets [1]. 

Campaign automation is another area where AI 
has greatly improved the effectiveness of online 
advertising. Automation means that AI systems 
manage various aspects of campaigns, including 
targeting, budgeting, and creative selection. These 
systems can dynamically optimize campaigns using 
advertising performance metrics alongside observed 
user interaction patterns. 

One of the key aspects that AI influences is 
Dynamic Creative Optimization (DCO). This 
approach allows elements to change depending on 
user data, such as adjusting text, images or calls to 
action based on demographics or user behavior. AI-
driven dynamic creative elements increase ad 
relevance and lead to higher conversion rates because 
users see ads tailored to their needs in real time [9]. 

A primary advantage of AI-driven campaign is its 
capacity to constantly test and optimize ads. AI 
systems can automatically run A/B testing on 
different versions of ads and adjust campaigns in 
real-time based on the results. This ensures constant 
optimization for the highest efficiency [8], [14]. 

 
2.2. Benefits of Using AI in Banner Ad Targeting and 

Automation  
 

The use of Artificial Intelligence is bringing 
significant benefits to the world of digital 
advertising, particularly in the area of banner ads. 
Some of the biggest benefits include [15], [16], [21]: 

 

• Precision targeting: AI enables detailed analysis 
of user data and behaviour, leading to 
personalised and highly targeted advertising. 
Machine learning systems analyse historical data, 
user habits and preferences, which increases the 
accuracy of ads and therefore conversion rates. 

• Cost-effectiveness: AI optimises the allocation of 
budgets in campaigns. Automated systems adjust 
bids and spend in real-time, avoiding wasted 
resources and maximizing return on investment 
(ROI). 

• Automation and scalability: AI technologies are 
capable of processing large volumes of data and 
continuously optimize campaigns, without the 
need for constant manual intervention. 
Automation also allows multiple campaigns to be 
managed simultaneously, reducing management 
costs and saving marketing teams’ time. 
 

Despite these benefits, there are also challenges 
associated with implementing AI in online 
advertising [5]: 

 

• Privacy and legislative requirements: The 
increasing complexity in collecting and 
processing personal data brings with it the risk of 
violating data protection regulations such as 
GDPR. Marketers need to ensure that all data 
operations are transparent and legal. 

• Financial costs and technological barriers: 
implementing complex AI systems requires 
extensive financial resources, technical 
infrastructure and expertise. SMEs may struggle 
to obtain sufficient resources to implement and 
maintain these systems. At the same time, 
integration requires regular updates and 
monitoring, which can be technically challenging 
for smaller firms. 



TEM Journal. Volume 15, Issue 2, pages 1280-1286, ISSN 2217-8309, DOI: 10.18421/TEM152-28, May 2026. 
 

1282                                                                                                                           TEM Journal – Volume 15 / Number 2 / 2026. 

2.3. The Future of AI in Banner Advertising 
 

The integration of AI within banner advertising in 
the future will rely on the continuous development of 
personalization, improving automation and 
incorporating advanced technologies. AI will play an 
increasingly important role in optimizing digital 
campaigns as it can accurately analyse consumer 
behaviour, predict their future needs, and tailor ad 
content to their preferences in real time. Machine 
learning and natural language processing are 
expected to be key tools to achieve deeper 
personalization, which will be one of the main pillars 
of banner advertising in the coming years [2], [17], 
[18]. 

One of the key trends will be predictive analytics, 
which will allow advertisers to forecast customer 
behaviour using on historical data and tailor 
advertising messages to their specific needs. 
Research published in the Journal of Advertising 
confirms that predictive analytics significantly 
increases consumer engagement and conversion 
rates, which contributes to increased ROI [3], [18]. 
AI will enable ads to dynamically tailor content not 
only according to basic demographic data, but also 
according to complex consumer behavioural patterns. 

In addition to personalization, deep learning 
technologies for image recognition are expected to 
become massively widespread, enabling advertisers 
to identify visual elements in photos and videos that 
consumers share on social media. Based on this 
analysis, AI can dynamically generate banner ads 
that reflect the current context of consumer 
behaviour [10], [19]. This technology will be 
important for the future creation of ads that can adapt 
to current trends in real time. 

Another trend relates to ethical considerations 
surrounding AI in advertising. With AI’s expanding 
analytical capabilities and its reliance on personal 
data, issues of privacy and regulatory data protection 
have become more salient. An important task for the 
future will be to create transparent and ethical 
frameworks for the use of AI in advertising to 
prevent misuse of technology and erosion of trust 
between consumers and brands [4], [19].  

AI can fundamentally change how consumers 
interact with banner ads. Increased personalisation of 
ads to reflect consumers’ personal preferences and 
behaviours can lead to greater user engagement and 
improved conversion rates. According to a study in 
the Journal of Marketing Research [7], personalized 
advertising can create a stronger emotional 
connection between the consumer and the brand, 
which contributes to higher customer loyalty. In 
contrast, an extreme degree of personalization may 
contribute to “ad fatigue”, where consumers are 
over-saturated with the same content, which can lead 
to reduced engagement.  

Moreover, unethical use of AI can damage 
consumer trust, especially if personal data is 
analyzed and used without their knowledge [11], 
[17], [20]. Therefore, it will be crucial to maintain a 
balance between personalization and respecting 
consumer privacy. Thus, future developments in AI 
and banner advertising promise not only increased ad 
effectiveness but also challenges that will require a 
sensitive approach to ethical and privacy issues. 

 
3. Methodology 

 
The primary objective of this paper is to assess 

the effectiveness of various Internet advertising 
formats, on the basis of which the effectiveness of 
banner advertising created using Artificial 
Intelligence will be compared. In addition to the final 
conversion, the research further examines the 
associated performance metrics, conceptualized as 
reach, clicks, budget, click-through rate and cost per 
click. To accomplish the primary objective of the 
thesis, the first step of the research involved a 
comprehensive review of theoretical sources, with an 
emphasis on journal articles, conference proceedings, 
and online sources authored by scholars pertinent to 
social media and banner advertising. The empirical 
study involved practical creation of 4 alternative 
advertising creatives, 2 of which were created using 
AI for comparison with 2 human-created creatives 
without AI intervention. All the advertising creatives 
are shown and presented in Figure 1 to Figure 4. The 
ad creatives are created using Midjourney, a site that 
focuses on creating banners using AI. The 
advertising creative focuses on promoting a prize 
competition organised on the sports.sk website. The 
brief for the graphic designer and the Artificial 
Intelligence was identical.  

The brief: Create a 1:1 and 9:16 advertising 
banner to promote a competition on the sport.sk 
website, a fansarena subpage in which contestants 
can win Apple airpods. In addition to the brief, a link 
to the competition website and the website’s social 
networks was provided. 

All advertising creatives will be deployed through 
the Meta Ads platform, focusing specifically on 
banner advertising on the Instagram and Facebook 
social networks. Banner ads were scheduled to run 
for a period of 1 month from October 10 to October 
20 2024. The results will be analysed and interpreted 
using bar graphs. According to the analytical finding, 
the effectiveness of the banner ads created using AI 
will be evaluated and several recommendations will 
be made to maximize performance.  

Figure 1 presents the advertising creative 
developed with the support of Artificial Intelligence 
in a 1:1 format, which was subsequently used as one 
of the tested formats in the campaign evaluation.  
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Figure 1. Advertising creative created with the help of 
Artificial Intelligence in 1:1 format 

 
Figure 2 presents the advertising creative 

developed with the support of Artificial Intelligence 
in a 9:16 format, which was used as one of the tested 
formats in the campaign evaluation.  

 

 
 

Figure 2. Advertising creative created with the help of 
Artificial Intelligence in 9:16 format 

 
Figure 3 presents the advertising creative 

designed by a human in a 1:1 format, which served 
as a benchmark for comparing performance against 
the AI-generated formats. 
 

 
 

Figure 3. Advertising creative created by humans in 1:1 
format 

 
Figure 4 presents the advertising creative 

designed by a human in a 9:16 format, which was 
included as a benchmark for comparison with the AI-
generated formats. 

 

 
 

Figure 4. Advertising creative created by humans in 9:16 
format 
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4. Results and Discussion 
 

A total of 4 ad sets were developed and evaluated 
over a 10-day period from October 10 to October 20, 
2024. Each set used a unique creative variant, 
allowing performance to be assessed and the 
effectiveness of AI-generated creatives to be 
compared. The metrics used to evaluate performance 
were reach, clicks, cost per click, and click-through 
rate (CTR). The ad creatives are shown in Figure 5. 
As shown in Figure 6, different spending budgets 
were allocated to each ad creative. The minimum 
spending was 32.83€, which was spent on ad creative 
displayed in Figure 4. The maximum spending of 
111.28€ was spent on ad creative in Figure 3. The ad 
creative that received the second highest budget 
allocation of 104.14€ is shown in Figure 1. The 
amount 36.12€ was spent on creative represented as 
Figure 2. 

Figure 5 illustrates the total financial resources 
spent across the individual ad sets included in the 
campaign. 
 

 
 

Figure 5. Amount spent on ad sets 
 

One of the performance indicators examined was 
reach. Figure 6 provides an overview of reach 
achieved by each of the four ad creatives. Results 
show that the creative depicted in Figure 1 achieved 
the greatest reach (over 118,534), in contrast to the 
creative in Figure 4, which produced the lowest reach 
(8,090). The second highest volume of 110,524 was 
achieved by creative (Figure 3). Creative Figure 2 
had a reach of 9,300. 

 
 

Figure 6. Reach of advertising creative 
 
The number of clicks is also directly related to 

reach, which can indicate the success of a marketing 
campaign. Figure 7 illustrates the number of clicks 
generated by each advertising creative, enabling a 
direct comparison of how effectively the four formats 
converted exposure into active user interaction. It 
indicates that the creative depicted in Figure 3 
achieved the maximum click count (1,025), while the 
creative shown in Figure 2 generated the minimum 
(197). Creative (Figure 1) generated 870 clicks, 
while creative (Figure 4) generated 208 clicks. 

 

 
 

Figure 7. Number of clicks on advertising creative 
 

Cost per click was also assessed and is shown in 
Figure 8. The highest amount was €0.18 for the 
creative shown in Figure 2, while the lowest one was 
€0.11 for the creative presented in Figure 3. The 
creatives in Figure 1 and Figure 4 recorded cost per 
click values of €0.13 and €0.16, respectively. 
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Figure 8. Cost per click of advertising creative 
 

The analysis concluded with Click through rate as 
the final metric presented in Figure 9. CTR is 
calculated as the number of clicks divided by 
impressions multiplied by 100. CTR serves as an 
indicator of creative effectiveness, where higher 
values denote better performance. The maximum 
CTR reached 0.90% (Figure 4), while the minimum 
was 0.36% (Figure 1). By comparison, Figure 2 
achieved 0.84% and Figure 3 recorded 0.44%.  

 

 
 

Figure 9. Ad creative CTR 
 

The results indicate a trade off between 
distribution and engagement efficiency across the 
tested creatives. The AI generated banner achieved 
the strongest reach, suggesting that AI can support 
awareness-oriented outcomes and enable rapid 
scaling of campaign delivery. In contrast, the human 
designed creatives tended to perform slightly better 
on engagement related indicators such as click 
through rate and cost per click. This pattern is 
consistent with the advantage of human creators in 
embedding situational context and strengthening 
perceived message relevance.  

In this case, the human banners linked the 
competition to the specific football match, which 
likely improved contextual fit and increased the 
clarity of the value proposition, whereas the AI 
versions communicated a more generic competition 
theme. From a managerial perspective, the findings 
support a hybrid approach in which AI accelerates 
the production of multiple creative variants and 
reduces development time, while human input 
ensures strategic framing, contextual alignment, and 
persuasive clarity in registration focused campaigns. 

 
5. Conclusion 

 
This paper assessed the effectiveness of Internet 

banner advertising formats created by Artificial 
Intelligence and by a human designer for a platform 
aiming to register new users. Four creatives were 
deployed on Meta Ads over ten days under the same 
creative brief, and performance was evaluated using 
reach, clicks, cost per click, and click through rate. 
The results point to a clear trade-off between 
distribution and engagement efficiency. The AI 
generated creative achieved the strongest reach, 
indicating that AI can deliver competitive exposure 
and support scalable message distribution. In 
contrast, the human designed creatives showed 
slightly stronger engagement efficiency, reflected on 
higher click through rate and lower cost per click, 
suggesting that human input may better convert 
exposure into action. This advantage is plausibly 
linked to stronger contextualisation, as the human 
banners connected the competition to the specific 
match, increasing perceived relevance and clarifying 
the value proposition.  

The main contribution of this study is empirical 
evidence from a real campaign setting showing that 
AI generated banners can reach performance 
comparable to human creatives while enabling 
substantial time and cost savings through rapid 
creative production. At the same time, the findings 
highlight that banner outcomes remain sensitive to 
contextual and audience related factors, and that AI 
is most effective when complemented by human 
oversight for message framing, contextual fit, and 
strategic consistency. With continued technological 
progress, AI adoption in online advertising is 
expected to expand further, supporting greater 
efficiency and personalisation. 

The conclusions are limited by the single 
campaign setting, short duration, small set of 
creatives, the absence of reported registration 
conversions, and the descriptive nature of the 
comparison. Future research should replicate the 
design across categories and longer periods, 
standardise delivery conditions, incorporate 
conversion-based outcomes, compare different 
generative tools and prompting strategies, and 
examine how AI disclosure influences trust and 
response. 
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