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Abstract

:

Recent developments in blockchain technology have enabled the development of wallet applications for storing peoples’ cryptocurrency reserves. Cryptocurrency wallet applications could deploy affiliate marketing processes to increase the visibility of their products. From these affiliate marketing processes, supply chain firms in the air forwarding sector that seek to advertise their services to a larger audience could be benefited. This research examines whether affiliate marketing initials of cryptocurrency wallet applications affect their digital marketing efficiency, as well as whether air forwarding firms’ website visibility could be benefited from them. After collecting the required Web Analytic data, the authors performed statistical analysis (correlations and linear regressions), followed by Fuzzy Cognitive Mapping (FCM) macroanalysis and Hybrid Modeling (HM) microanalysis to assess the outcomes of cryptocurrency wallet applications’ affiliate marketing programs. Hence, from the deployed methodology, valuable insights arose. The first part of the produced outcomes concerns the effect of cryptocurrency wallet application affiliate marketing metrics on their digital marketing results. The increased implications of affiliate marketing metrics (referring domains, backlinks, etc.) decrease the number of pages their visitors see. Regarding the air forwarder firms’ website visibility, specific metrics (branded and referral traffic) were increased and others (social traffic) were decreased from the increment of cryptocurrency wallet application affiliate marketing metrics (backlinks, internal links, etc.). Supply chain firms, in the air forwarding sector, could have increased website visibility by deploying advertisements and affiliate marketing initiatives with cryptocurrency wallet organizations. Summing up, specific affiliate marketing metrics of cryptocurrency wallet applications are capable of significantly impacting their digital marketing performance and also constitute determinant factors of supply chain firms’ website visibility.
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1. Introduction


1.1. Importance of Supply Chain Firms’ Website Visibility


Organizations throughout the digital era are working hard to gain a competitive edge and achieve long-term financial expansion in increasingly competitive industries. Strong commercial contacts could be essential. Supply chain firms seek to enhance their website visibility and attract more potential customers at the same time. Linking with exterior suppliers, consumers, or other distribution partners, as well as tightly merging resources from within and outside of corporate activities, are examples of this [1,2]. Such connections have been seen as valuable supply chain management (SCM) advantages for organizations seeking to preserve trade success, sustainability processes, and expansion. Companies might also seek to maintain their competitive advantage depending on cooperative commerce (c-commerce) behavior and dynamic sustainability processes [3].



Developing, expanding, and altering supplementary assets to empower enterprises to fulfill market needs and establish a sustained competitive advantage could help a company’s recognizability. Several scholars contend that website services and product promotion have an impact on company efficiency, either directly or indirectly [3,4]. It could be deduced that a company must modify its inner assets or functional procedures, as well as harness exterior assets or uncover possibilities, in order to successfully boost good results and product promotion.



To achieve desired levels of corporate efficiency, Formentini & Taticchi [5] indicated that various initiatives and processes could be utilized for this goal. Redefinition of an organization’s strategy could be on par with other processes, similar to the development of products, as an efficient way to promote their recognizability [6]. Website customer engagement is a common practice of supply chain firms in order to enhance their competitiveness [7], both in the offline and online product/service marketing concepts. Therefore, a main objective for supply chain firms should be the enhancement of their website visibility, so as to improve their marketing and digital marketing results. This outcome would then enhance the level of competitiveness of supply chain firms and boost their presence in the e-commerce context.



Competition from e-commerce heightens the requirement for velocity and rapid stock rotation. Supply chain executives are always facing strain to enhance sustainable operations by reducing expenses. Businesses must also be able to adjust their services and products to fluctuating customer preferences and behaviors [8]. Then, the desired level of revenues and sustainability could emerge. Supply chain administrators are under obligation to make supply networks more agile in order to keep up with the pace of innovation and the escalating competitiveness in marketplaces [9]. The core business within a supply chain would get the flexibility necessary to handle issues by implementing and utilizing online collaboration platforms, monitoring tools, tracking, and tracing, in addition to integrating supply chain management systems with the ERP challenges offered by competitors and clients [10].




1.2. Structure of the Paper


The following chapters of the present study are organized to provide the necessary information, more specifically, an introduction to the topic of the research and the literature related to the paper’s emphasis; then, in the Materials and Methods section, a reference to the study’s research hypotheses and sample collection has been made, while in the Results section, the analytical tools (linear regression, Fuzzy Cognitive Mapping, and Hybrid Modeling) and their outcomes are explained. Finally, in the Discussion and Conclusions sections, the basic results of the applied research methodology are analyzed in order to provide valuable insights for both supply chain firms, in the air forwarding sector, and cryptocurrency application marketers. Topics of the authors’ future work are also part of the Conclusions section.




1.3. Affiliate Marketing and Cryptocurrency Applications


Bloggers and influencers comprise the most prevalent sorts of affiliate marketers. Furthermore, benchmarkers and e-mail addresses are very widespread. Approximately 84% of publications participate in a certain form of the affiliate scheme. It is critical for affiliate marketers to advertise affiliate programs that are relevant to their desired audience. Furthermore, this may have an impact on the conversion efficiency and brand of both the affiliate advertiser or domain and the client firm [11]. It is really critical to understand the value of various sorts of affiliate referrals while handling affiliate marketing. A topic that is frequently overlooked is search engine optimization (SEO). It is crucial to obtain traffic from affiliate domains that are trending on organic searches and terms that attract a firm’s target market [12].



Affiliate marketing blends strong efficiency advantages with the wider benefits of web advertising. Affiliate marketing revenue, for example, is often solely achievement-related, with a 10% advertising charge for every transaction. According to normal guidelines, an affiliate receives a fee only when a visitor (1) visits an affiliate’s website, (2) selects the affiliate’s particular link to the retailer, and (3) initiates a transaction from the seller [13].



In the analogous context of sites deciding whether to charge advertisers for ads being displayed versus clicked, Zhu & Wilbur [14] note the role of advertiser heterogeneity, as well as uncertain levels of advertiser effort, to attract clicks. If an advertiser pays for every click, it should design its ads to attract only clicks from users who are genuinely interested. In contrast, an advertiser paying for displays might as well invite every click possible, even if an increased proportion of clickers do not make purchases. In the context of affiliate marketing, merchants are generally perceived to be trustworthy, but affiliates are highly heterogeneous. As Zhu & Wilbur note [14], cost-per-action affiliate marketing is to cost-per-click ads as cost-per-click is to cost-per-impression, and their principles flow through accordingly.



Cryptocurrency websites and applications, such as wallets that preserve individuals’ cryptocurrencies, have experienced a large increase in demand in the recent years. This is due to blockchain technology and the creation of a plethora of cryptocurrencies, as well as their benefits of use. Once it pertains to advertising in the cryptocurrency area, it shall be highlighted that the proper execution of the plan to engage the public is critical. The initial and most critical step in marketing is determining your goal demographic. Simply by determining the target clients’ preferences, demands, and demographic information can one develop a marketing plan [15]. As stated by recent studies [16,17,18], a large number of decentralized and centralized payment organizations, such as cryptocurrency trading and issuing platforms, can be benefited from digital marketing strategies and plans (SEO, SEM, social media). Cryptocurrency application (such as wallets, etc.) usage and visibility are increasing, opening the way for the capitalization of additional digital marketing strategies, such as affiliate marketing programs, content management, chatbots, etc.




1.4. Big Data Analytics and Website Innovative Optimization


Generally speaking, big data handling aims to retrieve or “mine” (find) information through vast volumes of data [19]. Datasets and data stores, analytics, advanced analytics, high-performance processing, machine learning, artificial neural, visual analytics, web mining, picture and signals analysis, and geographical or chronological data analysis are all part of data mining [19]. Search engine optimization (SEO) and Search Engine Marketing (SEM) or else, organic and paid search engine placement, which cover a number of criteria that enable organizations to position themselves among the highest positions in search results [20], can positively affect the effectiveness and visibility of firms.



To improve the visibility of a website, the enhancement of the firm’s SEO and SEM programs is required. Towards this aim, organizations plan to harvest organic and paid keywords to boost the traffic that lands on their websites through various sources (social, direct, referral, etc.). Innovative ways for exploiting firms’ big data and Web Analytics have been stressed [16,17,18], where the ascendant role was given to the enhancement of key indicators of their digital marketing performance (KPIs). A more advanced and innovative approach could be deployed from the need to utilize various types of digital marketing strategies of other firms, through proper collaboration between organizations.



Big data analytics may be utilized to boost efficiency and visibility in the market while also improving data content monitoring and user experience. Managing the integrity of big data has additionally been demonstrated to have a favorable association with organizations’ opinions of implementing big data analytics through both inner and exterior data sources [21]. Despite the numerous advantages of using big data in supply chains, a few obstacles arise to integrating forecasting analytics, such as the shortage of specialists, the shortage of information, and the scarcity of resources for preparing the future era of data analysts [22].



Referring to supply chain firms, studies have pointed out the importance of digital marketing techniques and initiatives to enhance their results and performance. To this point, supply chain firms, like air forwarders and airlines, have harvested their own cryptocurrency and crowdsourcing organizations’ big data to improve their sustainability process results. Further digital marketing strategies could be applied to ensure higher efficacy levels to supply chain firms, through innovative big data analytics processes.




1.5. Approach of the Study


The aim of this study was to provide accurate insights regarding the potential exploitation of cryptocurrency applications’ affiliate marketing programs, in favor of supply chain firms’ website visibility. Many studies have focused on the effect of digital marketing strategies, mostly those of social media marketing, on their own organization, but little research has been conducted as to whether uprising technologies and applications’ roles could be of any importance for organizational sustainability through websites’ visibility [23,24,25]. For this reason, the authors seek to examine the effect of cryptocurrency applications’ innovative affiliate marketing processes, via big data analytics, to supply chain firms’ efficiency based on enhanced website visibility.



Accordingly, similar research has been performed by Raman et al. [26], where the application of big data technologies has contributed to financial gains and demand prediction to supply chain firms that enhance the firms’ website visibility. Raman et al. [26] focused on added value to supply chain firms by utilizing big data originating from their organization, whereas the authors examined supply chain firms’ benefits from the capitalization of other organizations’ big data (cryptocurrency wallet organizations). Wang et al. [27], highlighted that firms should focus their activities on enhancing relationships with suppliers, customers, etc., thus gaining dynamic capabilities and a competitive advantage. Furthermore, due to the quick improvements in Technology, businesses must be inventive in order to deal with obstacles. Developing dynamic capacities necessitates the integration of internal and external resources, such as innovative goods [28].



Generally, affiliate marketing is a low-cost, albeit time-consuming, approach, which emphasizes driving traffic via affiliate websites to advertising domains. Digital marketing approaches, including SEO, webpage optimization, social media visibility, and content development, play an important role in integrating initiatives for efficient affiliate marketing use [29]. Eldeman & Brandi [30] emphasize the prospective advantages of affiliate marketing techniques for every firm.



Thus, the authors proceeded to explore whether supply chain firms’ website visibility (an increase of organic and social traffic metrics), and thus efficacy (branded traffic metrics), could benefit from the affiliate marketing processes of cryptocurrency applications. A potential cooperation between these organizations that favors both parties constitutes an interesting research topic.





2. Materials and Methods


For the development of a sufficient methodological context for supporting the requirements of the paper’s research path, the authors utilized innovative and complex methodologies. The authors focused on gathering big data from the websites of supply chains, in the air forwarding sector, as well as from cryptocurrency wallet apps, to assess their potential connection. To do so, the utilization of specific website and application KPIs was required. Apart from the collection of the referred datasets, the methodological framework’s stages are elaborated on below:



The performance of suitable statistical analysis follows the gathering of the website analytical data and the selection of the appropriate KPIs. Through this stage, the variables that are connected with the necessary KPIs underwent correlation and linear regression analyses. In this way, important coefficients to evaluate the variables’ relationships were produced, which will be later used as inputs for the deployed models.



Moving to the second stage, an exploratory model was developed, aiming to illustrate the macroscale environment of the study’s variables. To do so, the authors opted to use the Fuzzy Cognitive Mapping models, which can effectively represent the macro environment of a firm’s factors and performance relationships [31]. FCM provides a static representation of the total factors of cryptocurrency wallet applications’ affiliate marketing and air forwarding firms’ website visibility metrics. In this model, the correlation coefficients that will be produced from the Results section will be used as inputs for its deployment. FCM is broadly utilized for various projects, varying from construction problem-solving [32] to aid businesses’ accounting processes [33]. More relevant studies analyzed customer satisfaction and behavioral factors, in the broader financial sector, by utilizing fuzzy logic approaches [34], similar to the FCM context.



In the last stage of the methodological context, the utilization of Hybrid Modeling (HM) processes has prevailed. As per the selected models for the HM deployment, an Agent-Based Model (ABM) and System Dynamic Model (SDM) methodologies were discerned. ABM was chosen due to its ability to simulate agent–people movement through a specified environment, based on basic commands. Liang et al. [35] reviewed many ABM studies and emphasize the enhancement of knowledge, offered by this methodology, in corporate decision-making, modeling validation, text mining, etc. On the other hand, SDM was selected for its ability to depict complex and dynamic organizational processes [36]. This methodology offers plenty of insights for business model innovation through computational approaches, by connecting dynamic factors of a business environment.



The benefits of using the referred methodologies to the hybrid simulation development originate from their combined ability to simulate two different types of factors/variables (agents and complex/dynamic processes) in one single model (hybrid). The correlation and regression coefficients will be used as inputs to the united hybrid model, and through its application, all the selected variables will interact with each other. The outputs of the model will be presented in chronological diagrams, where potential connections between them will be investigated. Thus, by simulating the affiliate marketing metrics from cryptocurrency wallet applications (backlinks, referral domains, etc.) and supply chain firms’ website visibility metrics (organic, social, and branded traffic), the authors will be able to discern the factors of cryptocurrency wallet apps that affect supply chain firms’ website visibility.



2.1. Research Hypotheses


The role of affiliate marketing variables has been studied and analyzed, among many firms and applications, for their effect on various marketing metrics. Their implication in the development of firms’ digital marketing efforts and achievement of organizational goals is crucial. In this way, supply chain firms should seek to harvest any affiliate marketing initiatives and emerging technologies’ application to strengthen their visibility and effectiveness. Thus, the authors discern the need to analyze the connection between cryptocurrency wallet applications, as an emerging market trend, and supply chain firms’ visibility. If from these outcomes a strong bond between cryptocurrency applications’ affiliate marketing metrics and supply chain firms’ digital marketing performance arises, then supply chain firms could boost their websites’ visibility process outcomes by collaborating with them for building backlinks and references. Enhanced website visibility could lead to increased customer turnovers and higher customer-to-visitor rates, meaning higher organizational effectiveness. To do so, the authors should first examine whether cryptocurrency wallet applications’ affiliate marketing programs benefit their own website visibility results. To test whether the settled research hypotheses are seen below, the authors opted to evaluate the statistical significance of the developed linear regressions.



To validate or reject the necessary findings of the research and to conclude on the impact of cryptocurrency wallet applications’ affiliate marketing metrics on their digital marketing metrics and those of supply chain firms, the authors list the following hypotheses:



Hypothesis 1 (H1).

The affiliate marketing metrics of cryptocurrency wallet applications can affect the number of visitors that enter their website through search engines.





A key feature for cryptocurrency applications is to obtain valuable insights into the efficiency of their performed affiliate marketing campaigns. These insights could shape the decisions regarding their digital marketing performance. Organic website traffic (organic traffic refers to visitors that land on a website through search engines) holds the lion’s share regarding the number of search engine queries [37]. Thus, it is highlighted as one of the most representative metrics of a firm’s website visibility [38]. The more organic traffic a website generates, the higher its visibility gets. Therefore, the connection between cryptocurrency wallet applications’ affiliate marketing analytics and their organic traffic is of high interest.



Hypothesis 2 (H2).

The more cryptocurrency wallet applications increase their affiliate marketing metrics, the more the number of website pages their visitors open is reduced.





Apart from the impact of affiliate marketing metrics on cryptocurrency wallet applications’ organic traffic, their connection with the average pages that website visitors see is also important. If cryptocurrency applications are able to increase the average number of pages that their visitors see, then their turnover rates could also be enhanced with a potential increase in customer engagement.



Hypothesis 3 (H3).

The number of supply chain firms’ brand-engaged website visitors is related to the applied affiliate marketing metrics of cryptocurrency wallet applications.





Next, the interest of the research hypotheses is shifted to the effect that cryptocurrency applications’ affiliate marketing metrics have on supply chain firms’ traffic. Firstly, their impact on the branded traffic (branded traffic concerns the number of website visitors that are familiar with a firm’s brand name) of supply chain firms might indicate a useful analysis for predicting the engagement of their customers to their brand. The enhancement of supply chain firms’ digital marketing performance is strongly related to the amount of their branded traffic.



Hypothesis 4 (H4).

The number of visitors from referral sources that land on supply chain firms’ websites is connected with cryptocurrency wallet applications’ affiliate marketing metrics.





Referral traffic (referral traffic sums the number of visitors that enter a website through links on other sources) aims to understand the landing of visitors on a firm’s website that is generated from referral sources. Thus, by understanding that cryptocurrency applications’ affiliate marketing metrics affect the referral traffic of supply chain firms, an optimal strategy could be deployed to increase their traffic. This traffic increase means that firms are able to advertise on cryptocurrency wallet applications’ sites and adjust their generated traffic properly from referral websites.



Hypothesis 5 (H5).

There is a positive relationship between cryptocurrency wallet applications’ affiliate marketing metrics and supply chain firms’ traffic generated from social sources.





The final research hypothesis has to do with the effect that cryptocurrency wallet applications’ affiliate marketing metrics have on supply chain firms’ social traffic. Usually, an enhanced affiliate marketing campaign tends to increase the traffic that originates from social sources. That is the reason the authors opted to examine whether the exploitation of cryptocurrency wallet applications’ affiliate marketing programs could benefit supply chain firms’ social traffic.




2.2. Sample and Data Retrieval


Regarding the study sample and the acquired data for analysis, the authors discerned 5 well-established supply chain firms and the 5 most known cryptocurrency wallet applications. The 5 well-established supply chain firms of the air forwarding sector were selected based on their transferred tons of product in 2019 [39], while the 5 cryptocurrency wallet applications were chosen based on their users’ preferences, cost, etc. [40]. The 5 supply chain firms that were selected are DHL [41], Kuehne & Nagel [42], DB Schenker [43], DSV [44], and UPS [45], while the 5 cryptocurrency wallet applications are Ledger [46], Trezor [47], Exodus [48], Electrum [49], and MyCellium [50]. Having selected the websites of interest, the authors proceeded to extract Web Analytic metrics from the above websites, by harvesting the platform-based Decision Support System (DSS) of Semrush [51], by paying a proper financial amount. Then, the referred data were collected through daily observations of the data metrics that appear in Table 1. Those data represent a time frame of 180 days of observation and collection, which started from 1 October 2021, until 1 May 2022.





3. Results


In order to perform the necessary statistical elaboration of data and gather the required regression coefficients for the study’s following steps, the authors carried out linear regression models. Prior to that step, the basic descriptive statistics of the referred variables of the study were as shown in Table 1. Following the descriptive statistics of the dependent and independent variables, the authors also deployed a correlation analysis (Pearson’s correlation coefficient). The correlation coefficients deployed in Table 2, as well as the regression coefficients, will also be utilized in developing both the exploratory and the simulation model in the later stages of the study. The correlation matrix of Table 3 was prepared in order to obtain the necessary correlation coefficients (presented in the contents of the correlation matrix) and use them as inputs for the following Fuzzy Cognitive Modeling (FCM) development. FCM utilizes variables’ correlation coefficients to depict the overall connection of an environment’s factors [31]. Through all the Tables of the statistical analysis, the symbols of * and ** were used to indicate statistical significance at the 95% and 99% levels, accordingly.



Leading to Table 4 and Table 5, the authors deployed linear regression models with cryptocurrency wallet applications’ organic traffic analytical metrics and their website users’ visited pages used as dependent variables. The independent variables of the regressions will be cryptocurrency wallet applications’ affiliate marketing metrics. In Table 4, cryptocurrency wallet applications’ organic traffic regression is not verified overall, with a p-value = 0.48 > a = 0.05 level of significance, despite the significance of backlinks as an independent variable (p-value = 0.042 < a = 0.05). On the other hand, in Table 5, cryptocurrency wallet applications’ pages per visit regression appears to be overall verified, with a p-value = 0.001 < a = 0.01 and R2 = 1.00. Each of the independent variables had a significant impact on cryptocurrency wallet applications with p-values below the 0.05 level of significance. For every 1% of referring domains, backlinks, referral traffic, and external and internal link variation, cryptocurrency wallet applications’ pages per visit varied up to −104.3%, −6.9%, −4%, 6.1%, and −4.3, respectively. Thus, our first research hypothesis was not verified, while our second hypothesis was verified, which means that the affiliate marketing metrics of cryptocurrency wallet applications can affect the number of visitors that enter their website through search engines; the more cryptocurrency wallet applications increase their affiliate marketing metrics, the more the number of website pages that their visitors open reduces.



Furthermore, the authors proceeded to test the impact of cryptocurrency wallet applications’ affiliate marketing metrics on supply chain firms’ website traffic variables. In Table 6, we can see the linear regression of supply chain firms’ branded traffic with cryptocurrency wallet applications’ affiliate marketing metrics. This regression was overall verified with a p-value = 0.021 < a = 0.05 level of significance and R2 = 1.00. From the independent variables, the significant ones are the backlinks and the external and internal links with p-values < a = 0.05. Every 1% variation in backlinks, external and internal links and supply chain firms’ branded traffic varied up to 68%, −209.7%, and 189%, accordingly. The paper’s third research hypothesis was verified, which means that the number of supply chain firms’ brand-engaged website visitors is related to the applied affiliate marketing metrics of cryptocurrency wallet applications.



Moving to Table 7, the linear regression of supply chain firms’ referral traffic was verified overall, with a p-value = 0.000 < a = 0.01 and R2 = 1.00. All of the cryptocurrency wallet applications’ affiliate marketing metrics were significant with p-values below the significance level of a = 0.01. When referring domains, backlinks, referral traffic, external links, and internal links rise by 1%, supply chain firms’ referral traffic variates up to −13.1%, −44.9%, −29.4%, 124.9%, and −167.9%, respectively. Hence, the fourth research hypothesis was verified, and the number of visitors from referral sources that land on supply chain firms’ websites is connected with cryptocurrency wallet applications’ affiliate marketing metrics.



Finally, in Table 8, the linear regression of supply chain firms’ social traffic was also verified overall with a p-value = 0.000 < a = 0.01 level of significance and R2 = 1.00. Again, the total of the independent variables was significant with p-values = 0.000, below the a = 0.01 level of significance. The variation of 1% in referring domains, backlinks, referral traffic, external links, and internal links, causes the supply chain firms’ social traffic to variate by 64.1%, 142.6%, −2.7%, −200.1%, and 217% accordingly. Thus, the research paper’s fifth and final hypothesis was verified, meaning that there is a positive relationship between cryptocurrency wallet applications’ affiliate marketing metrics and supply chain firms’ traffic generated from social sources.



3.1. Exploratory Process


Through the next section of the research, the authors created an exploratory model to depict the context of the study’s selected variables’ relationships. Such a model deployment offers a macro-scale perspective over a selected environment and the intercorrelations of its units that arise from it [32]. The normality and linearity of the input data were assured to enhance the model’s credibility, already from the results section. Therefore, the input data of the model are the correlations of the data that were developed, as well as the coefficients of the performed linear regressions. The authors depicted the macro-scale framework of cryptocurrency wallet applications’ affiliate marketing and digital marketing performance metrics with the selected variables of supply chain firms’ website traffic.



The performed Fuzzy Cognitive model is able to illustrate the total units of a chosen environment and their unrolled cause-and-effect relationships. The authors selected the deployment of Fuzzy Cognitive Mapping models, via the exploitation of the website platform MentalModeler [56]. Through this platform, the created model (shown in Figure 1) presents the stationary effect of the variables’ interaction [57,58]. Blue and red arrows can be seen that show the positive and negative correlations of the variables, where their thickness responds to their correlation strength.



FCM modeling offers a chance for depicting the most important variables’ relationships, which presents a model’s macro-environment. Their intercorrelations are discerned through quantitative weights and arrows, that depending on their strength, have increased width. Hence, marketers are capable of presenting the perspective of their firm’s macro-environment and designing their digital marketing strategy based on the relationships that are deployed among the factors.




3.2. Simulation Process


By reaching the section of the simulation analysis, the authors opted to utilize the Hybrid Model (HM) deployment, which includes both Agent-Based Modeling (ABM) and Dynamic Modeling (DM). To develop a consistent and representative deployment, of the examined simulation model, the authors supplied the model with the selected variables’ correlations and regression coefficients [59]. The hybrid model seeks to simulate the variation of supply chain firms’ website traffic metrics (branded, referral, and social traffic) and cryptocurrency wallet applications’ digital marketing performance metrics (organic traffic, pages per visitor) that originate from cryptocurrency wallet applications affiliate marketing variables (backlinks, referral domains, referral traffic, internal, and external links).



Through the Hybrid Modeling process, the outcomes of this study will focus on the simulation of 10,000 agents that move based on basic commands (or, if, and, etc.), through the model’s statecharts. Cryptocurrency applications and supply chain firms’ website visitors are aligned with the model’s agents, while the dynamic variables are depicted by the model’s flows. The simulation process is set to 180 days, through a one-time snapshot image, and was performed by utilizing the Anylogic software [60].



Type of Data: To perform the HM simulation, quantitative data originated from linear regression, and correlation coefficients were inserted into the model. Such data refer to numbers that indicate the relationship status among the analysis variables.



Repetition of Data measurement: A one-time snapshot procedure for the dataset was utilized for the illustration of the simulation, so as to gather date–range specific data. In this way, the Hybrid Model is granted real-time data that refer to the analytical metrics, enabling the development of an efficient affiliate marketing strategy.



Therefore, in Figure 2, the Hybrid Model’s process begins at the statechart of cryptocurrency wallets’ potential visitors. From there the agents move to the branded traffic statechart, based on their connection to the crypto-wallets brand, and proceed to the referral traffic statechart or leave the wallet application following its abandoning rate. At this point, the agents are summed to the next statechart to calculate the variation of cryptocurrency wallets’ organic traffic. In order to assess the impact caused to supply chain firms’ referral, social, as well as branded, traffic, the agents from the cryptocurrency wallet applications move to supply chain firms’ websites from referral or social sources (referral and social traffic statechart), based on their bounce rate and the connection between crypto-wallets organic traffic and supply chain websites’ referral/social traffic. Then, the social and referral traffic’s relationship with supply chain firms’ branded traffic will determine the brand-engaged agents (branded traffic statechart). Through cryptocurrency wallets’ referral traffic statechart, the dynamic variables of cryptocurrency wallet applications’ affiliate marketing variables interact and impact their organic traffic, as well as supply chain firms’ social, referral, and branded traffic, by following the normal distribution. The Java routine deployed for the model is presented in Table S1 in the Supplementary Materials.



In Figure 3a,b, the allocation of 10,000 agents is depicted, based on the application of affiliate marketing programs in cryptocurrency wallet apps. Based on Niemann et al.’s [61] findings, the usage of more than 1000 agents highly promotes the validity of ABM’s outcomes. Following these findings, the authors opted to use 10,000 agents to strengthen the ABM results’ validity. The gray color presents agents that do not interact with any statechart or abandon the website/application. The orange color shows the number of agents that affect the organic traffic of cryptocurrency wallet applications, while the yellow, lime, and green color show the number of agents that supply chain firms’ social, referral, and branded traffic comprise. Branded traffic is the ultimate target to increase, so both social and referral agents are included in its sum. In Figure 3a, the allocation of the agents prior to the application of affiliate marketing techniques is presented, while in Figure 3b, the same allocation of agents after the affiliate marketing techniques’ implementation can be seen. It is obvious that the implementation of affiliate marketing techniques of cryptocurrency wallet apps has increased the amount of branded, social, and referral traffic that lands to supply chain firms’ websites, without negatively affecting crypto-wallet apps’ organic traffic.



Furthermore, in Figure 4, the outcomes of the 360-day simulation of cryptocurrency wallet application affiliate marketing and supply chain firms’ website visibility metrics are discerned. It is noted that the referred affiliate marketing metrics (referral traffic, backlinks, referral domains, external, and internal links) tend to covariate with cryptocurrency wallet applications’ organic traffic and supply chain firms’ referral, social, and branded traffic. More specifically, in the 360 days of simulation, cryptocurrency wallet apps’ organic traffic is seen to decrease with the rise of the total of their affiliate marketing metrics, while supply chain firms’ branded traffic increases. Meanwhile, supply chain firms’ social and referral traffic decreases slightly, highlighting the fact that their marketers could harvest each metric individually to increase specific digital marketing performance indicators (e.g., branded traffic, etc.).





4. Discussion


This part of the study aims to gather the main results of the research and provide accurate insights in terms of its scope. The authors aimed to analyze the effect of cryptocurrency applications’ affiliate marketing metrics on supply chain firms’ website visibility. To do so, web analytic metrics, such as the number of backlinks, referral domains, organic, branded, referral, and social traffic, etc., were harvested. From the collected data, linear regression models were produced, and exploratory (FCM) and simulation (HM) models were deployed to provide further insights for the paper’s research.



As affiliate marketing variables, the web analytic metrics of backlinks, referral domains, referral traffic, and external and internal links were used, and for the websites’ visibility metrics, those of referral, social, and branded traffic metrics were utilized. These metrics have been found to be closely related to organizations’ sustainability metrics [23,24,25]. The impact of cryptocurrency wallet applications’ affiliate marketing strategies is being assessed based on their digital marketing performance (expressed from the organic traffic metric and pages per visit), as well as on supply chain firms’ website visibility (expressed from the referral, social, and branded traffic metric).



From the regression models that were produced, almost all of them were verified overall. More specifically, cryptocurrency wallet applications’ organic traffic was not impacted significantly by affiliate marketing metrics, while the average pages per visit was affected significantly. Supply chain firms’ referral, social, and branded traffic regressions were all verified, with significant variations caused by cryptocurrency wallet apps’ affiliate marketing strategies.



Regarding the rejection of the paper’s first research hypothesis (H1), a few comments should be made. The hypothesis tests the effect of cryptocurrency wallet applications’ affiliate marketing metrics on the number of visitors that enter their websites through search engines. Such a hypothesis rejection indicates that by applying more affiliate marketing metrics, cryptocurrency wallet organizations cannot enhance their organic traffic metric. In their quest for increased visitors from search engines, cryptocurrency wallet organizations should not focus on their affiliate marketing strategy because it seems to be irrelevant to their aim to increase the application’s visibility through organic traffic. Nevertheless, only one metric of their affiliate marketing factors seems capable of affecting their organic traffic variable. This concerns the number of backlinks the application has deployed to other websites. It has been observed that, by building more backlinks with other domains, cryptocurrency wallet organizations tend to reduce their organic traffic metric, which is ultimately not a favorable decision.



Furthermore, cryptocurrency wallet applications’ organic traffic is decreased with the rise of their backlink number, while their pages per visit metric is decreased by the total of the affiliate marketing metrics. Considering supply chain firms’ branded traffic and social traffic, their values increase as cryptocurrency wallet applications’ affiliate marketing metrics increase, while at the same time, their referral traffic decreases. More precise predictions of cryptocurrency wallet applications and supply chain firms’ sustainability process metrics could be performed by individually examining each of the affiliate marketing metrics’ impact.



The deployed Hybrid Modeling process resulted in outcomes similar to the linear regressions. Cryptocurrency wallet applications’ organic traffic seems to get decreased values when their affiliate marketing analytics increase in numbers. From the increase in cryptocurrency wallet applications’ affiliate marketing analytics, supply chain firms branded and social traffic are increased, with their referral traffic being decreased. These metrics give a good picture of supply chain firms’ website visibility results. Thus, the fact that cryptocurrency wallet applications’ affiliate marketing analytics affect supply chain firms’ website visibility, supply chain firms’ marketers should take advantage of it and deploy suitable strategies.



Although present studies conducted on cryptocurrencies focus on their characteristics and implications in digital technologies, based on their connection with tax and accounting treatment, other researchers highlight the need for improved cryptocurrency monitoring and evaluations in an accounting context [62]. Our research did not stand on the potential risks that are connected with cryptocurrency usage, but instead, emphasized the benefits of air forwarding firms’ website visibility, through the deployment of affiliate marketing campaigns with cryptocurrency wallet organizations. Furthermore, following Pejić Bach et al.’s [63] study, for supply chain firms to achieve higher levels of organizational performance and adapt to customers’ changing demands, their agility and innovativeness should be improved. To this point, our research shows an innovative way to enhance supply chain firms’ performance, by deploying affiliate marketing campaigns with cryptocurrency wallet organizations, so as to improve the efficacy of the firms with respect to changing consumer needs.




5. Conclusions


5.1. Theoretical and Practical Implications


Coming from the Discussion section, the authors aimed to clarify that the theoretical implications of the study indicate a connection between cryptocurrency applications’ affiliate marketing metrics and their digital marketing performance, as well as supply chain firms’ website visibility enhancement. Regarding cryptocurrency wallet affiliate marketing metrics, increased organic traffic occurs when the total of affiliate marketing metrics decreases. Moreover, supply chain firms’ website visibility increases with the decrease in cryptocurrency wallet applications’ affiliate marketing analytics, positively affecting their website visibility outcomes. These findings highlight the importance of cryptocurrency wallet applications as potential places for air forwarding firms to advertise their services. To extract such results, the authors used a total of 10,000 agents in the simulation process to estimate the overall website visibility of supply chain firms in the air forwarding sector, combined with dynamic systems to represent the variation in affiliate marketing and website performance KPIs. Thus, from the deployed affiliate marketing bonds with these organizations, air forwarders could see an increase in the visibility of their website, based on the solid scientifical foundations provided by ABM [Liang et al. [35] and SDM [36].



The present study’s outcomes, which assess the impact of cryptocurrency applications’ affiliate marketing processes, provide further insights into the existing literature. More specifically, the study’s results are aligned with the study of Raman et al. [26], where big data innovations, in conjunction with supply chain management, supplier evaluation, analytics, data storage, IoT, and information technology, are a critical component in improving website efficiency and offering financial benefits, visitors’ gratification, and genuine visibility [26]. The basis of this investigation lies in the observation that the primary search engine has begun to assess various informative websites quite strictly [64]. Supply chain firms should utilize costless affiliate marketing initiatives of blockchain applications, such as cryptocurrency wallets, in their aim to enhance their sustainability processes and results and effectiveness. Gao et al. [65] highlight that information originating from websites and applications could be used in favor of supply chain firms to boost their organizational results. For increased operational and digital marketing performance, supply chain firms could improve information exchange and collaboration processes, such as blockchain applications, between other organizations [66].



Affiliate marketing provides several firms with a reasonably priced option for internet marketing strategies. Via membership and affiliate programs, the company may reach out to visitors and potential customers that would otherwise be impossible to reach using standard marketing tactics or would require a substantial investment [67]. Patrick & Hee [68] discerned a gap in the assessment of affiliate marketing programs and focused on the context of SMEs, offering an evaluation of innovative affiliate marketing technological models. On the same track, Tumwesigye & Nkansah-Asamoah [69] suggested the need for firms to cooperate with specific key partners to promote their services through affiliate marketing initiatives and the usage of modem technologies, as well as to improve their website visibility results.



The practical implications that arose from the present study’s results indicate that the role of supply chain firms’ marketers and marketing strategists is highly important. Our research proposes a novel methodology to indicate potential organizations for deploying affiliate marketing programs, through collaboration, which is based on blockchain technology, in order to improve the website visibility of supply chain firms. On the same page, Ahmed et al. [70] addressed the benefits and challenges connected with innovative technologies’ adoption (IoT) for supply chain firms, while Iftikhar et al. [71] highlighted the fruitful paths for practical advantages for supply chain firms through the adoption of big data analytics. Moreover, our results state that multiple benefits for customer satisfaction, organizational flexibility, and sustainability could emerge for supply chain firms from the utilization of website analytical data, such as affiliate marketing and generally digital marketing metrics, and their evaluation of strategies [72]. At the same time, improved customer satisfaction, flexibility, and sustainability of supply chain firms, through the capitalization of big data analytics, enhances levels of organizational performance [73] and supply chain operations’ efficacy [74].



Overall, our research highlights the fact that supply chain firms’ marketers should collaborate with emerging cryptocurrency applications to promote their own products and services. The proposed methodological context could boost the entrepreneurship of supply chain firms. This could be achieved by analyzing what specific cryptocurrency applications ‘affiliate marketing analytics affect their website metrics, and to what extent, so as to draw up a more precise strategy. Such a strategy, for example, could be based on increased supply chain website’s referral domain and backlink deployment over cryptocurrency wallet applications. This would lead to improved supply chain firms’ branded and social traffic results. Supply chain firms’ efficiency and digital marketing efficiency would then be enhanced through the improved website visibility results. Cryptocurrency wallet applications’ pages per visit would then be decreased, meaning that their marketers should focus on placing ads and product/service promotions on the main pages of their website/app.




5.2. Limitations


It is worth mentioning the limitations that are connected with the execution of the paper’s research. These are mainly concentrated on the data range and firms’ selection of the sample and KPIs. The authors evaluated the impact of five affiliate marketing campaign variables, based on improving air forwarders’ website visibility. Although these variables of affiliate marketing campaigns appear to be very effective in enhancing website visibility and digital marketing efficacy [75], the effect of other affiliate marketing metrics could also be assessed (e.g., conversion rates, type of active affiliates, etc.). The capitalization of such metrics could widen the context of cryptocurrency wallet organizations’ affiliate marketing metrics and provide supply chain firms, in the air forwarding sector, with more insights for settling the correct KPIs for observation of their website visibility performance.



To this point, the authors would like to point out the fact that although there is a strong relationship observed between users of cryptocurrency wallet applications and the services of air forwarding firms, no far-reaching generalizations can be made. This is due to the limited knowledge of the permanent nature of those relationships. The referred findings were based on a specific time period (from 1 October 2021 to 1 May 2022), and therefore, for the extraction of a generalized pattern, further research should be performed.




5.3. Future Work


The results that originated from analyzing cryptocurrency applications’ affiliate marketing processes indicate the need for increased application of digital marketing techniques to decentralized (DeFi) and centralized finance (CeFi). A more concise overall marketing strategy for the firms’ promotion and sustainability could arise. Thus, the tools of affiliate marketing could be more efficient and provide further intel regarding the factors that affect supply chain firms, as well as cryptocurrency applications’ digital marketing performance and sustainability.



More precisely, future research from the authors could be focused on the capitalization of other digital marketing tools, such as video marketing strategies, etc., for supply chain firms in various sectors. Due to the fact that the present paper analyzed only a specific application of the cryptocurrency context, the wallet apps, a broader assessment of the plethora of cryptocurrency applications could provide more insights. The referred applications, such cryptocurrency cards, exchange platforms, etc., could be assessed towards their effect on the digital marketing performance of supply chain firms, in various sectors. Despite this being a study that solely focused on specific cryptocurrency applications (wallets) and supply chain firms (air forwarders), the examination of the selected affiliate marketing KPIs could be expanded to the evaluation of other organizations for potential collaborations for supply chain firms.
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Figure 1. Fuzzy Cognitive Mapping process. 
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Figure 2. Hybrid simulation model process. 
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Figure 3. Population allocation for 10,000 agents, (a) with low usage of cryptocurrency wallets’ affiliate marketing analytics and (b) with increased usage of cryptocurrency wallets’ affiliate marketing analytics. 
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Figure 4. Illustration of cryptocurrency wallet affiliate marketing metrics’ 360 day-simulation. 
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Table 1. Web analytic metrics of the study.
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	Metrics
	Description of the Web Analytic Metrics





	Branded Traffic
	Branded traffic refers to any website traffic that comes from visitors who type in keywords that include any reference to a company’s brand name [52]



	Referring Domains
	They refer to websites in which a firm of interest has built a number of backlinks for referral connections [53].



	Backlinks
	A backlink is any “incoming” or “inbound” link to a website. This means that any time a visitor links from another website, they have created a “backlink” [52].



	Organic Traffic
	Organic traffic refers to the “free” traffic that Google sends to a website [52].



	Referral Traffic
	Referral traffic describes the visitors that land on a domain from other websites, without searching for that firm on Google [54].



	Internal Links
	Internal links are hyperlinks on one page of a site that direct the reader to a target page on a website [55].



	External Links
	An external link is a hyperlink that directs the reader to a reputable page on a different website [55].



	Pages per Visit
	The average number of pages of a website that visitors “see”.
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Table 2. Descriptive statistics of the five supply chain and five cryptocurrency wallet websites during a six-month period.
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Metrics

	
Mean

	
Max

	
Variance

	
Std. Deviation






	
Supply Chain Firms




	
Branded Traffic

	
75.11

	
83.00

	
5.10

	
0.22




	
Social Traffic

	
1,970,009.83

	
2,038,364.00

	
7,480,051,911.76

	
86,487.29




	
Referral Traffic

	
40,302,211.17

	
49,778,672.00

	
41,206,692,595,511.36

	
6,419,243.92




	
Cryptocurrency Wallet websites




	
Branded Traffic

	
207.0769

	
277.00

	
4482.74

	
66.95




	
Referring Domains

	
82,504.7692

	
336,814.00

	
6,264,497,441.35

	
79,148.57




	
Backlinks

	
75,519,634.53

	
107,738,056.00

	
873,822,129,721,267.10

	
29,560,482.569




	
Organic Traffic

	
1,540,387.23

	
2,228,909.00

	
362,722,290,311.02

	
602,264.30




	
Referral Traffic

	
878,079.14

	
1,365,732.00

	
87,014,484,722.14

	
294,982.17




	
External Links

	
32.92

	
88.00

	
542.07

	
23.28




	
Internal Links

	
117.61

	
250.00

	
7429.92

	
86.19




	
Pages per Visit

	
1.86

	
2.00

	
0.14

	
0.37








N = 180 observation days for five supply chain and five cryptocurrency wallet websites.
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Table 3. Correlation analysis matrix.
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	Branded Traffic (SC)
	Social Traffic (SC)
	Referral Traffic (SC)
	Branded Traffic
	Referring Domains
	Backlinks
	Organic Traffic
	Referral Traffic
	External Links
	Internal Links
	Pages Per Visit





	Branded Traffic (SC)
	1
	0.474
	−0.618
	0.943 **
	0.325
	0.770 **
	0.777 **
	0.254
	0.408
	0.432
	0.000



	Social Traffic (SC)
	0.474
	1
	−0.937 **
	0.550
	−0.301
	0.619
	−0.835 *
	0.701
	0.793
	0.883 *
	0.258



	Referral Traffic (SC)
	−0.618
	−0.937 **
	1
	−0.541
	0.449
	−0.523
	0.784
	−0.736
	−0.740
	−0.912 *
	−0.413



	Branded Traffic
	0.943 **
	0.550
	−0.541
	1
	0.277
	0.727 **
	0.712 **
	0.068
	0.359
	0.522
	0.214



	Referring Domains
	0.325
	−0.301
	0.449
	0.277
	1
	−0.078
	0.548
	−0.411
	−0.168
	−0.089
	−0.997 **



	Backlinks
	0.770 **
	0.619
	−0.523
	0.727 **
	−0.078
	1
	0.246
	0.721
	0.457
	0.467
	0.537



	Organic Traffic
	0.777 **
	−0.835 *
	0.784
	0.712 **
	0.548
	0.246
	1
	−0.815 *
	0.235
	0.236
	−0.426



	Referral Traffic
	0.254
	0.701
	−0.736
	0.068
	−0.411
	0.721
	−0.815 *
	1
	0.539
	0.565
	0.348



	External Links
	0.408
	0.793
	−0.740
	0.359
	−0.168
	0.457
	0.235
	0.539
	1
	0.779 **
	0.431



	Internal Links
	0.432
	0.883 *
	−0.912 *
	0.522
	−0.089
	0.467
	0.236
	0.565
	0.779 **
	1
	0.360



	Pages per Visit
	0.000
	0.258
	−0.413
	0.214
	−0.997 **
	0.537
	−0.426
	0.348
	0.431
	0.360
	1







* and ** indicate statistical significance at the 95% and 99% levels, accordingly.
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Table 4. Impact of cryptocurrency wallets’ affiliate marketing metrics on their organic traffic.
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Variables

	
Standardized Coefficient

	
R2

	
F

	
p-Value






	
Constant

	
-

	
1.000

	
249.755

	
0.480




	
Referring Domains

	
−0.112

	
0.940




	
Backlinks

	
−0.851

	
0.042 *




	
Referral Traffic

	
−0.137

	
0.196




	
External Links

	
0.433

	
0.096




	
Internal Links

	
−0.608

	
0.061








* indicates statistical significance at the 95% level.
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Table 5. Impact of cryptocurrency wallets’ affiliate marketing metrics on their websites’ pages per visit.






Table 5. Impact of cryptocurrency wallets’ affiliate marketing metrics on their websites’ pages per visit.





	
Variables

	
Standardized Coefficient

	
R2

	
F

	
p-Value






	
Constant

	
-

	
1.000

	
1,524,262

	
0.001 **




	
Referring Domains

	
−1.043

	
0.000 **




	
Backlinks

	
−0.069

	
0.007 **




	
Referral Traffic

	
−0.040

	
0.009 **




	
External Links

	
0.061

	
0.009 **




	
Internal Links

	
−0.043

	
0.011 *








* and ** indicate statistical significance at the 95% and 99% level accordingly.
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Table 6. Impact of cryptocurrency wallets’ affiliate marketing metrics on supply chain firms’ branded traffic.
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Variables

	
Standardized Coefficient

	
R2

	
F

	
p-Value






	
Constant

	
-

	
1.000

	
1324.78

	
0.021 *




	
Referring Domains

	
0.095

	
0.102




	
Backlinks

	
0.680

	
0.023 *




	
Referral Traffic

	
−0.135

	
0.089




	
External Links

	
−2.097

	
0.009 **




	
Internal Links

	
1.890

	
0.009 **








* and ** indicate statistical significance at the 95% and 99% level accordingly.
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Table 7. Impact of cryptocurrency wallets’ affiliate marketing metrics on supply chain firms’ referral traffic.
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Variables

	
Standardized Coefficient

	
R2

	
F

	
p-Value






	
Constant

	
-

	
1.000

	
-

	
0.000 **




	
Referring Domains

	
−0.131

	
0.000 **




	
Backlinks

	
−0.449

	
0.000 **




	
Referral Traffic

	
−0.294

	
0.000 **




	
External Links

	
1.249

	
0.000 **




	
Internal Links

	
−1.679

	
0.000 **








** indicates statistical significance at the 99% level.
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Table 8. Impact of cryptocurrency wallets’ affiliate marketing metrics on supply chain firms’ social traffic.






Table 8. Impact of cryptocurrency wallets’ affiliate marketing metrics on supply chain firms’ social traffic.





	
Variables

	
Standardized Coefficient

	
R2

	
F

	
p-Value






	
Constant

	
-

	
1.000

	
-

	
0.000 **




	
Referring Domains

	
0.641

	
0.000 **




	
Backlinks

	
1.426

	
0.000 **




	
Referral Traffic

	
−0.027

	
0.000 **




	
External Links

	
−2.001

	
0.000 **




	
Internal Links

	
2.170

	
0.000 **








** indicates statistical significance at the 99% level.
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