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Abstract 

The emergence of blockchain and social media has revolutionized marketing efforts in recent years, particularly in the realm of targeted advertising. This paper aims to identify an effective advertising pattern and influential factors of blockchain using a hybrid qualitative-quantitative approach. The research adopts a qualitative methodology for having a comprehensive exploration. In this respect, Fuzzy Delphi Method (FDM) method was used for extracting and verifying the factors and obtaining an optimum pattern. To do so, 15 experts in field of advertising, marketing and blockchain have been participated in carrying out of the fuzzy Delphi operation with a particular focus on Digi Kala’s advertising campaigns during the pilot blockchain advertising. The findings of this research indicated 15 influential attributions categorized into 5 key dimensions: advertisement, trust, contextual factors, and intervening factors. Finally, the study concluded that blockchain-related features, social values, and economic factors are the most impactful criteria for effective advertising. The findings of this investigation provide a noble and comprehensive guideline for researchers and practitioners in strategizing and implementing their post-modern marketing efforts using blockchain. 
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Introduction 
Social media and electronic platforms have changed the customers’ perceptual and attitudinal approach about the companies as well as the means of meeting their needs (Yun, J. T., & Strycharz, J. 2023). Subsequently, organizations should reconsider their strategies and tactics to comply with such social and technological changes in order to succeed in such a competitive market. In this respect, the emergence of block chain technology along with the latest improvements of E-businesses has made a big opportunity for practitioners to nicely fit their activities with customers’ needs. Yet, the pattern of such alignments has not been explored in-depth by researchers in recent years.  
Organizations that could perfectly align their data with technological and social advancements will survive in this competitive and fast-paced era. In this regard, global online trading has almost touched 40 billion USD by the end of 2022 and it has been indicated that nearly 80% of American marketers use electronic platforms and devices e.g., social media in their advertising activities and there remains almost 4 billion active social media users worldwide that half of them are active in Meta platform (Instagram and Facebook) (Cooper et al. 2023). 
More importantly, according to the theory Social Exchange Theory that was adopted in this study, interactions especially in social contexts are based on cost-benefit analysis of customers (Luqman et al, 2023) That is, social media users share data or spend time on exploring the content in exchange for personalized content or acquired value. In this respect, the more customers are targeted with personalized ads or information, they are more likely to exchange value with the brand or product provider (Hayes et al, 2021). According to the aforementioned theory, the more the fair the rewards or values, the better relationship is established with customers. The reason is that people tend to compare options all the time and they are driven to the brands that could meet their expectations and standards perfectly. 
Despite the novelty of the concept, several studies were carried out in marketing realm based on blockchain approach. Yun and Strycharz (2023) explored the application of blockchain in advertising strategies and it was indicated its effect of effectiveness of advertising activities (Peres et al, 2023; Hajian et al, 2024; Antsipava et al, 2024) The same results also found in other studies emphasizing the effect of blockchain on fraud prevention, ad tracking, dynamism etc. However, many others emphasized the need for further studies and lack of academic contexts (Stallone et al, 2023; Kim et al, 2023; Zhang et al, 2022). 
Despite the aforementioned capabilities, the use of this technology in advertising activities neglected and few studies explored this area. Moreover, having analyzed the literature, it is indicated that most of the explorations have been conducted on the effectiveness of this technology in marketing activities and not the optimized model and pattern of adopting it in marketing strategies. In this regard, DigiKala, like numerous other global platforms, is confronted with novel opportunities and challenges in further optimizing its marketing and advertising strategies. The application of blockchain technology could facilitate improvements in the precision and cost-effectiveness of DigiKala's marketing endeavors, particularly in the domains of targeted advertising, secure data transactions, and enhanced customer engagement. Hence, the paper aims to identify the influential blockchain based advertising factors as well as it optimized pattern for increasing the effectiveness of marketing strategies and tactics in electronic platforms. Thus, the extant paper aims to answer the following questions: 
1. What block chain factors contribute to having an optimized advertising in social media? 
2. What is the effective block chain-based advertising pattern in social media? 
By addressing these questions, this research seeks to provide valuable insights for marketers and researchers seeking to leverage the potential of blockchain technology to improve their advertising efforts in this digital age. Therefore, our contributions in the extant paper will be as the following: First, the most important attributes influencing blockchain-based advertising are extracted. Then, they are categorized and subsequently modelized understanding of the results as well better implementation of the model in real-world contexts. 

Literature Review 
Blockchain deployment in marketing will bring more trust, transparency, and disintermediation and thus benefit both marketers and consumers (Peres et al. 2023). In fact, Blockchain enables an efficient and secure communication and transaction platform for marketers, which reduces transaction costs.
In this respect, one of the most prominent applications of blockchain in marketing is the development of decentralized platforms for advertising (Ullah et al, 2023). These platforms enable advertisers to connect with specific audiences without the need for intermediaries such as social media giants or traditional advertising agencies. Another potential application of blockchain in advertising is in combating ad fraud. Advertisers are estimated to lose billions of dollars to ad fraud, which include practices such as bot traffic, click-jacking, and impression fraud. The transparency and immutability of blockchain can help to combat fraudulent activities by tracking and verifying ad impressions and clicks, thus preventing fraudsters from faking impressions or clicks to defraud advertisers. 
Furthermore, blockchain can help to address privacy concerns by enabling users to own their data and control how it is shared with advertisers (Zhang et al. 2023). With blockchain-based solutions, users can choose to share their data with advertisers through a secure and transparent network, ensuring that their data is not being used without their consent (Wang et a. 2022). the adoption of blockchain technology in marketing and advertising is still in its infancy. While there are promising use cases, there are also challenges that need to be addressed such as scalability, regulation and interoperability. Nonetheless, the potential benefits of blockchain in marketing and advertising make it an area of ongoing interest for both researchers and industry practitioners.
Along with that, the advertising industry has been characterized by an increase in the use of targeted advertising in recent years (Choi et al. 2023). Targeted advertising refers to the use of information about a user's online activity to make informed decisions on which ads to show them (Taylor, 2022). This technique has been effective in improving the likelihood of a user clicking on an advertisement. In this respect, blockchain provides a more secure and transparent mode of conducting transactions. It ensures that the information used to decide which ads to show a user is accurate and up-to-date. 
Additionally, blockchain technology can improve the efficiency of the ad buying process by allowing advertisers to make payments using cryptocurrencies, which eliminates the need for intermediaries. Moreover, blockchain-based targeted advertising provides more control and transparency over their data. Unlike current systems, where user data is often housed in centralized databases, blockchain-based systems allow users to have control over their data by storing it on the blockchain.
Methodology 
In the extant paper, first, by reviewing the research literature and previous researches, it is tried to identify and extract the existing variables that have an effect on the research results and consumers' behavior. These variables are then classified into separate categories for more detailed investigation during the research. In the next step, in order to confirm and obtain a consensus regarding the extracted components and variables, expert questionnaire and fuzzy Delphi technique will be used.

Fuzzy Delphi 
Fuzzy Delphi was adopted to determine the importance of criteria and screening key attributes of the research. Fuzzy Delphi method, adopts a triangular statistic to specify the difference between the level of consensus among experts (Vafadarnikjoo et al, 2018). The difference between the traditional and fuzzy form of Delphi is that a round can be used for summarizing the classifying data. 
The stages of the fuzzy Delphi are as the following:
1. Pair-wise comparison matrix
2. Consistency calculation 
3. Fuzzy pair-wise comparison matrix
4. Fuzzy-wrights calculation 
5. Weights defuzzification
Step 1: Pair-wise comparison matrix
In the first step of the fuzzy calculations, the experts are asked to give a weight to each of the criteria (Ci and Cj) according to their importance using Saaty importance scale (Table 3). 

Table 1- Importance rating scale
	Numerical scale
	Verbal scale

	1
	Equal importance

	2
	Weak importance 

	3
	Moderate importance

	4
	Moderate plus importance

	5
	Strong importance

	6
	Strong plus importance

	7
	Very strong importance

	8
	Very very strong importance

	9
	Extreme importance 



The pair-wise comparison matrix is formed by C1,C2, ……, Cn that refers to the collection of criteria and aijk that refers to the judgments. 
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Step 2: Consistency calculation 
The consistency test includes a consistency ration (CR) which the random index (CI) is based on the assessed number of elements (Table 4). In the equation below,  is the maximum eigenvector value and if CR ≥ 0.1 (10%), then the experts should repeat their comparison. In this respect, Saaty suggested 5% and 8% for 3 by 3 and 4 by 4 matrix respectively. 
[image: ]
Table 2- Random Index (RI)
	N
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	RI
	0
	0
	0.58
	0.9
	1.12
	1.24
	1.32
	1.41
	1.45
	1.49



Step 3: Fuzzy pair-wise comparison matrix
the qualitative values of the variables should be converted into fuzzy quantitative values and the fuzzy average of each criterion was determined separately. In order to fuzz the linguistic variables, the following table variables were used:
Table 3- Fuzzy triangular values 
	Linguistic Values
	Triangular Fuzzy Values

	Very Low
	(0،0،0،25)

	Low
	(0،0،25،0،5)

	Medium
	(0،25،0،5،0،75)

	High
	(0،5،0،75،1)

	Very High
	(0،75،1،1)

	Very Low
	(0،0،0،25)




Triangular fuzzy values (TFV) is a value to display three different values (m, alpha, Betha). The upper bound denoted by betha is the maximum value of a fuzzy number. The lower bound denoted by m is the minimum value of the fuzzy number and the Alpha is the most probable value of the fuzzy number: 
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[image: ]




Step 4: Fuzzy-wrights calculation 
Fuzzy weights of the criteria is calculated using the formulas below: 
[image: ]
Step 5: Weights defuzzification 
After calculating the fuzzy values, the defuzzied values should be calculated in order to judge the variables. In this respect, the following equation is used to make the values defuzzied: 


Fuzzy Delphi panel 
The panel of experts contains 15 professors, specialists and lecturers in the fields of marketing, smart business, e-business and e-commerce with a particular focus on Digi Kala’s operations and the broader e-commerce landscape in Iran. Moreover, the experts are chosen based on certain conditions as follows: 
1. At least a master's degree in the fields of business management, marketing, smart business and consumer behavior
2. Having work experience in the field of online business, especially on Instagram and Facebook
The following table (table 2) illustrates the demographic features of the experts. 

Table 4 – The Fuzzy Delphi panel of the study
	
	Gender
	Education
	Age

	
	Male
	Female
	Masters
	PhD
	20-30
	30-40
	40-50
	Above 50

	Percentage
	65
	35
	45
	55
	25
	25
	35
	15



 
Results 
In the first stage of the research, an extensive literature review has been carried out to extract the possible effective attributes. Having reviewed the literature, 15 influential attributes have been extracted that might affect advertisement optimization (Table 5).  After carrying out the first round of fuzzy Delphi, four attributes have been suggested by experts that have not been added to the initial table of attributes because of their similarity. 

Table 5- Table of extracted attributes
	Variables 
	Dimensions
	No

	Awareness 
	Advertisement
	1

	Interest 
	
	2

	Willingness to buy
	
	3

	Sales and profit
	
	4

	Trusting on digital ads
	Trust
	5

	Perceptual security
	
	6

	Visual attractiveness 
	
	7

	Blockchain points
	Contextual
	8

	Environmental and organization factors
	
	9

	Risk taking
	
	10

	Electronic infrastructure 
	
	11

	Norms
	Intervening situation 
	12

	Executive factors
	
	13

	Personal factors
	
	14

	Technological factors
	
	15



As it has been broached earlier in the methodology section, the research adopted a fuzzy Delphi approach. In doing so, three round of the fuzzy Delphi has been carried out to reach a consensus among the experts (Table 6). As shown in Table 6, the results of all three rounds, including the final consensus, are summarized.


Table 6 – The final round of Fuzzy Delphi
	Dimension
	Attributes
	No.respondents
	Average response
	Defuzzied value
	importance

	Advertisement
	Visual attractiveness  
	15
	4.58
	0.554
	1

	
	Interest 
	15
	4.97
	0.398
	3

	
	Engagement
	15
	4.37
	0.551
	2

	
	Costs
	15
	4.74
	0.592
	3

	Trust
	Social proof
	15
	4.71
	0.509
	2

	
	Perceptual security
	15
	4.78
	0.544
	1

	
	Awareness
	15
	4.04
	0.568
	3

	Contextual factors
	Cultural factors
	15
	4.27
	0.587
	1

	
	Environmental and organizational factors
	15
	4.18
	0.614
	3

	
	Personality 
	15
	4.44
	0.682
	4

	
	Electronic infrastructure 
	15
	4.40
	0.661
	1

	Intervening factors
	Social values
	15
	4.36
	0.775
	5

	
	Blockchain related points
	15
	4.87
	0.797
	1

	
	Economic factors
	15
	4.76
	0.735
	2

	
	Industry type 
	15
	4.43
	0.721
	3



The final results of the fuzzy Delphi method also has been demonestrated in table 7. As it is seen, intervenign factors (0.795), contextual factors (0.793), trust (0.759) and advertisement (0.738) came as the most influential factors respectively. 

Table 7 – The result of third round of fuzzy Delphi
	Dimension
	N
	Kendallsw

	Advertisement
	15
	0.738

	Trust
	15
	0.759

	Contextual factors
	15
	0.793

	Intervening factors
	15
	0.795



In this Considering above, since the the difference betwee the third and second round of fuzzy Delphi was lees than 0.1, the fuzzy Delphi operation has been terminated and final attributes have been extracted and values as it has been shown in table 6. 

Conclusion 
Blockchain has paved its way in marketing realm in recent years and is altering the marketing efforts and strategic approaches. In this respect, the extant study explored the blockchain concept to extract an effective and optimized pattern of advertising. In this study, the potential of blockchain in advertising was examined through the case of Digi Kala, Iran’s largest e-commerce platform, to develop an optimized model for social media advertising.
In doing so, a qualitative approach was adopted to carry out the research. After exploring the prior investigations, 15 experts in field of digital marketing, strategic marketing, and blockchain have been selected to extract the possible attributes and draw the patten through a fuzzy Delphi approach. After operating three rounds of fuzzy Delphi and reaching to a consensus among experts, the results of the study have been indicated as the following: 
Having done two steps of literature studies and fuzzy Delphi, five major dimensions namely advertisement, trust, contextual factors and intervening factors were identified. They each consists of numerous attributes contributing to the optimization of advertising in social media. Hence, among all, blockchain related points identified as the most important and social proof (0.797) identified as the least important factors (0.509) among all. That is people weigh blockchain related points of products, services and advertisements more than the number of likes and comments. This is also consistent with the studies of Joo et al (2023), Kim et al. (2023), and Janssen et al (2022) .
Moreover, it has been identified that intervening factors play an important role in optimization of advertisements. In this regard, they all were identified on a coefficient over than 0.7. That is, economic factors (like inflation, interest rates or microeconomic policies), social values (being creative, technophile, etc.)  and also, industry type can play a determining role in optimization of advertisement. This result also is consistent with the investigations of Joo et al (2023), Kim et al. (2023), and Sharma et al. (2022).  
Advertisement-related factors also were identified at an acceptable value. Costs (0.592), visual attractiveness (0.554), engagement (0.551) and interests (0.398) were identified as the most important factors respectively. That is, the more cost effective and engaging an advertisement is, the most optimized it will be. Also interests of the audience and visual attractiveness came as influential factors. This means that the more visual attractiveness, the more interested customers are in that advertisement. These results are perfectly align with the prior explorations that have been done by Rathee et al. (2023) and El Hana (2023) . 
In trust-related dimension also, awareness (0.568), perceptual security (0.544) and social proof (0.509) were identified as the most significant factors respectively. This means that the more aware customers are, they’re more likely to get interested in that advertisement. Additionally, companies should take social proofing and perceptual security of audience into account. That is, the number of likes, positive comments, share and views a well as aa trustworthy content could lead to better results in advertising. This is also consistent with the studies of Tan and Saraniemi (2023), El Hana et al. (2023) and Gordon et al. (2023).
The results of this study provide valuable insights in field of advertisement optimization by shedding light on the most significant attributes contributing to better results and reaction of customers. Taking these findings into account, could help firms strategize more precisely and deeply in order to meet the defined targets. It is well-noted that although the research was carried out for an online context, the results are applicable for traditional means of marketing and strategies as some attributes play an important role under any condition and in any platform (namely, economic situation).
In summary, this study provides invaluable insights for optimizing advertising strategies on platforms like DigiKala. By prioritizing blockchain-related attributes, accounting for economic and social factors, and enhancing trust through security and awareness, DigiKala can further improve the efficacy of its advertising strategies. Although this study concentrated on digital platforms, a considerable number of its findings are pertinent to traditional marketing approaches as well, particularly in regions that exhibit comparable economic and social dynamics. 
Managerial implications 
The result of this exploration provides a novel insight that could be taken into consideration for advertising activities. The findings of this study offer DigiKala and other famous online retailing websites and ecommerce platforms the opportunity to refine its advertising strategies on social media platforms such as Instagram and Facebook, providing actionable insights that can be utilized to enhance its marketing efforts.
These recommendations and strategies are as the following: 
1. Having visualized content:  Visual content can evoke emotions and create a deeper connection between the brand and the audience. It can also convey brand messages and values more effectively than written content. For example, Digi Kala can use visual content to showcase their products and services, highlight their unique selling points, and create a visual identity for their brand. Moreover, social media algorithms tend to favor visual content over plain text. Platforms like Instagram and TikTok are primarily based on visual content, and brands use this to their advantage by creating visually appealing and engaging content to reach a larger audience.

2. Creating engaging advertisements: Engaging content is crucial in social media advertising because it has a significant impact on the overall success of a campaign. Engaging content captures the attention of users, promotes interaction, and encourages them to take the desired action, such as clicking on a link, making a purchase, or sharing the content with their network. DigiKala needs to focus on creating engaging content that encourages interaction and drives action. Engaging content can help a brand build goodwill and trust with its audience. When users see content that resonates with them, they are more likely to view the brand positively and remember it in the future. A consistent stream of engaging content can help establish brand awareness and keep potential customers interested in the brand.

3. Social proofing: while blockchain is a key, companies such as Digikala should not overlook the power of social proofing. Social proofing is a powerful tool that businesses can leverage to increase brand awareness, credibility, trust, and ultimately sales. By showcasing social proofing, businesses can tap into social media's powerful influence and reach a larger audience, boosting their marketing efforts. This can take the form of likes, shares, comments, reviews, ratings, or endorsements from influencers or celebrities

4. The Use of Blockchain Technology to Facilitate Trust: As blockchain-related assurances are highly valued by DigiKala's customer base, integrating features such as enhanced transaction transparency, robust data privacy, and secure payment systems into the advertising strategy could prove an effective means of fostering trust. The aforementioned features could be highlighted in advertisements in order to differentiate DigiKala's offerings from those of competitors and appeal to customers who are well-versed in technology.

Limitations
Despite the novel contributions of the study, there remains a number of limitations that should be taken into account. The limitations are as the following: 
Sample size: The sample size used for research may not be representative of all cultural and social backgrounds and the results may vary depending on the industry and cultural types. 
Data collection: The data collected may not be applicable in all industries and contexts. Thus, the accuracy of results could be different in other platforms or industries. 
Time constraint: The research has been carried out in the context of 2023 & 2024 and in the post-covid era. However, the results may vary due to the different social, political, economic and cultural factors. 
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