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Against the backdrop of digital business transformation, the present article delves into the efficacy of Al chatbots
as a mechanism for enhancing sales on social media platforms. The relevance of this study is underscored by the rapid
expansion of e-commerce and the imperative to refine marketing channels to sustain competitive advantage within the digital
landscape. The purpose of the research is to quantify the chatbots’ influence on key business metrics and to form an integral
effectiveness index of their implementation. The methodology employed involves the calculation of an Integral Efficiency
Index (IEI) through the application of weighting factors, normalization of business indicators to unify their scale, and the
utilization of quantitative analysis alongside mathematical modeling techniques to interpret the results obtained. The study
findings reveal that the use of Al chatbots leads to a 67% increase in sales, a 55% increase in qualified leads, and a 61%
increase in staff productivity. The Integral Efficiency Index stands at 56.825%, signifying a substantial degree of synergy
among the various components of efficiency. This study indicates that chatbots effectiveness is contingent upon the
technology utilized and their integration within a company's operational processes. The developed IEI methodology facilitates
a quantitative evaluation of chatbot implementation efficacy while also identifying growth areas for further technological
interventions. The scientific novelty of the study lies in the development and testing of an integral index of Al chatbot
effectiveness for a comprehensive assessment of the impact of technology on business processes.

digital marketing; integral performance index; sales conversion; lead qualification; integration; productivity
improvement.

C61; D49; M39; A12.
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Against the backdrop of current landscape of digital communication, Al chatbots have evolved into a pivotal
component of business strategies, revolutionizing customer interactions and enhancing sales efficacy through
social media platforms. The rapid development of artificial intelligence and its seamless integration into
communication channels unveil novel opportunities for enterprises of all sizes, facilitating a personalized
approach to each client. As Mahdavi et al. (2023) elucidate, the use of Al chatbots has demonstrated remarkable
effectiveness across diverse domains, including healthcare, education, and e-commerce, owing to their capacity
to analyze extensive datasets and provide relevant answers in real time.

The integration of Al chatbots into social networks creates a new paradigm of interaction with customers,
elevating communication to a qualitatively new level. According to a study by Li et al. (2023), chatbots that
simulate friendly interactions substantially enhance customer engagement and brand loyalty, which directly
impacts sales and conversion rates. Tailored recommendations, prompt responses to inquiries, and proactive
engagement with prospective customers are emerging as competitive advantages for enterprises that incorporate
Al solutions into their marketing strategies.

The scientific novelty of this research lies in developing a comprehensive Integral Efficiency Index for
evaluating Al chatbot impact on key business metrics. Our approach integrates multiple dimensions of
effectiveness into a cohesive analytical framework, enabling data-driven implementation decisions. The study's
importance is highlighted by the rapidly expanding global Al chatbot market. Our research bridges gaps in
existing literature by establishing a standardized methodology for evaluating chatbot performance across various
business contexts.

An indispensable dimension of integrating Al chatbots within social networks lies in their capacity to gather
and analyze data pertaining to user behavior, thereby facilitating the development of precise predictive models
and tailored recommendations. As Leung (2023) underscores, the integration of Al and machine learning in social
media enhances the efficacy of business processes and engenders novel opportunities for market analysis, as
well as the customization of products to align with the preferences of the target audience.

The purpose of this study is to quantify the impact of Al chatbots on key business metrics and form an
integral index reflecting the effectiveness of their implementation in sales through social networks. To accomplish
this purpose, the following tasks were delineated: 1) analyze the current state and emerging trends in the use of
Al chatbots within social media platforms; 2) identify the principal business metrics that characterize the
effectiveness of Al bot implementation; 3) develop and validate a mathematical model for calculating the Integral
Efficiency Index (IEI); 4) investigate the impact of various factors on the effectiveness of Al chatbots in the context
of sales through social networks; 5) formulate recommendations for optimizing the use of Al chatbots to enhance
sales performance.

An analysis of the scientific literature reveals a growing interest among researchers in the implementation and
evaluation of the efficacy of Al chatbots across various business sectors, particularly within the context of social
networks and e-commerce. Scholars are devoting considerable attention to examining the impact of Al
technologies on customer interaction processes, fostering loyalty, and increasing conversion rates, as well as
devising methodologies for assessing the effectiveness of such innovations.

Melnyk et al. (2022) underscore the paramount significance of ensuring that digital business tools adhere
to regulatory requirements to foster sustainable entrepreneurship and mitigate corruption risks. Expanding upon
this idea, Alazzam et al. (2023) assert that the development of digital platforms, particularly those incorporating Al
chatbots, necessitates the creation of comprehensive information models that duly consider both technological
aspects and legal compliance imperatives within the framework of global digitalization. This underscores the
emergence of a holistic paradigm that encompasses not only the technological dimensions but also the regulatory
and legal considerations of implementating Al solutions.

The psychological aspects of chatbot effectiveness are explored in a variety of complementary studies.
For instance, Lin and Wu (2023) investigate the psychological mechanisms underlying the formation of
relationships between consumers and brands through the strategic use of chatbots on social media platforms.

The authors underscore that the success of chatbots is largely contingent upon their capacity to create an
emotional bond with users, which subsequently evolves into a sustained relationship with the brand. Notably, this
theory is significantly enriched by Kim and Hur (2024), who enhance our comprehension of emotional factors and
delve into specific elements that elicit users' empathy towards Al chatbots. They discovered that perceptions of
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chatbots’ competence and empathy profoundly influenced users’ willingness to persist in their interactions and
engage in purchasing behaviors.

It is worth mentioning that their findings resonate with those of Mei et al. (2024), who analyze the
behavioral parallels between Al chatbots and humans, affirming that a pronounced degree of imitating human
conduct markedly enhances user trust and interaction efficacy. Concurrently, alongside the psychological
dimensions, the tangible influence of chatbots on business performance is explored in a number of studies.
Kushwaha et al. (2021) investigate Al chatbots’ impact on customer experience within the B2B sector, finding a
substantial enhancement in the quality of customer interactions and a notable reduction in response times to
inquiries. Similar findings, albeit within the B2C sector, were drawn by Rana et al. (2024), who showed that
chatbots significantly improve user experience across all stages of the sales funnel.

The findings of Linina et al. (2022) corroborate our research, revealing that effective Al chatbot
implementation significantly enhances consumer satisfaction across Baltic markets through personalized
interactions and prompt response times. Additionally, Radionova et al. (2019) emphasizes the critical role of
digital communication tools in establishing meaningful customer relationships within online dimensions, further
supporting our assertion that Al chatbots represent a pivotal component of contemporary sales strategies.

Although concentrated on distinct market segments, both studies converge in their conclusion that Al
technologies significantly enhance the quality of customer experience. In this context, Krishnan et al. (2022) and
Fan (2023) examine the strategic dimensions of implementing chatbots. Accordingly, while Krishnan et al. (2022)
focus on quantitative metrics and hold that organizations utilizing chatbots exhibit superior customer retention and
sales conversion rates, Fan elaborates on this notion by positioning chatbots as a fundamental component of
social media marketing strategies.

Current research highlights the strategic value of Al chatbots for modern businesses. An important ethical
of the use of chatbots is revealed by Liu (2023), who the privacy issues associated with the of chatbots on social
networks. The author notes that the collection and analysis of user data allow for the creation of highly
personalized offers, but at the same time researchers underscore the strategic significance of Al chatbots for
contemporary enterprises. An essential ethical dimension of utilizing chatbots is elucidated by Liu (2023), who
examines the privacy concerns associated with using chatbots on social media platforms. The author observes
that the aggregation and analysis of user data facilitate the crafting of exceptionally tailored offerings; however,
this practice simultaneously raises serious questions regarding the safeguarding of personal information.

This ethical dilemma stands in stark contrast to Awad and Moosa (2023) pragmatic perspective, which
focuses primarily on the cost-effectiveness of integrating Al technologies. This viewpoint underscores their pivotal
role in optimizing business processes and minimizing operational expenditures. Our research endeavors to fill
these gaps by developing an Integral Efficiency Index (IEI) that takes into account key business metrics and their
relative significance across various business types.

The initial stage of the research procedure entailed a comprehensive analysis of the prevailing state and
emerging trends regarding the utilization of Al chatbots within social networks. To this end, statistical data was
gathered from leading analytical sources, including Smartbot (2024), Dashly (2025), Reuters (2025), and
Freshworks (2024), which elucidate chatbots’ key performance indicators across diverse business contexts. At
the second stage, the principal business metrics were discerned that most accurately characterize the
effectiveness of implementing Al bots: sales growth, enhancement of qualified leads, improved conversion rates,
return on investment, efficiency in lead qualification, and increased staff productivity. The third stage involved the
evaluation and normalization of the obtained indicators for their subsequent incorporation into an integral index.
The fourth stage comprised an expert assessment of the weighting coefficients attributed to each indicator,
considering their relative significance within business processes. The concluding stage of the study encompassed
the computation of the Integral Efficiency Index (IEI) employing the developed mathematical model, alongside the
interpretation of the obtained findings.

The study sample included statistical data regarding the efficacy of Al chatbots within social networks, sourced
from reputable analytical entities for the years 2024-2025. In particular, data from Smartbot (2024) was analyzed
to assess sales growth following the deployment of Al bots across corporate social channels. Metrics pertaining
to the enhancement of qualified lead generation and the increase of conversion rates were derived from Dashly
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(2025). Data on high ROI and lead qualification efficiency were produced based on research conducted by
Cardillo (2024). Furthermore, statistics on the escalation of online sales in the United States during the 2024
holiday season were provided by Reuters (2025) and Salesforce. Freshworks (2024) contributed valuable data
regarding user preferences in their interactions with chatbots. The sample also incorporated forecast data
concerning the anticipated growth of the global Al chatbot market (Cardillo, 2024).

The study employed a diverse array of analytical methodologies to assess the effectiveness of Al chatbots in
social media sales. The principal methodological framework was the computation of the Integral Efficiency Index
(IEl), a metric that facilitates the synthesis of various business indicators taking into account their relative
significance. The formula for calculating the IEl is articulated as follows:

IE] = 2= (wix;)
i=1 Wi
where:

— x; — value of the i-th indicator (in percent);

—w; — weight coefficient of this indicator’s significance;

—n — number of indicators;

- w; = 1(or normalized during calculation).

The weighted evaluation method allowed considering the different importance of individual indicators for
the overall effectiveness of Al bots. The weighting method was employed, which was based on an analysis of
each indicator’s relative impact on the overall business result. A method of normalizing indicators was employed
to bring them to a single evaluation scale, which ensured the correctness of further aggregation.

For statistical analysis and interpretation of results, descriptive statistics and correlation analysis methods
were used, which made it possible to identify relationships between individual performance indicators. The
benchmarking method was used to compare the effectiveness of using chatbots by companies of various sizes,
from small businesses to large corporations.

The study employed analytical tools to process and visualize statistical data. To compute the Integral Efficiency
Index (IEI), Microsoft Excel was used, enabling the execution of essential mathematical calculations and the
generation of tables with results.

In the context of digital business transformation, Al chatbots have emerged as a pivotal instrument for automating
customer service and an effective catalyst for enhancing sales on social networks. The integration of chatbots
enables enterprises to facilitate instantaneous interactions with potential clients, substantially expediting the sales
cycle and increasing conversion rates. According to Smartbot (2024), more than 67% of companies reported a
marked increase in sales following the implementation of Al bots within their social media channels.

The chatbots’ effectiveness is substantiated by the improvement of key business metrics. In this light,
Dashly (2025) observes that 55% of enterprises experienced an increase in the volume of high-quality leads
attributable to bots, while 20% noted an escalation in conversion rates. The integration of artificial intelligence
facilitates the customization of communication strategies tailored to specific audiences and contexts. The
automated collection of data, coupled with the anticipation of user needs, transforms a chatbot into a responsive
and proactive sales tool. The key business metrics of Al chatbots that were used in calculating the composite
index as illustrated in Figure 1.
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Figure 1. Business Efficiency Metrics of Al Chatbots
Business Efficiency Metrics of Al Chatbots

Productivity improvement from chatbot usage I
Lead qualification via chatbots I
High ROI reported by companies I —

Conversion rate increase
Growth in qualified leads

|
Sales growth after chatbot adoption I
0% 10% 20% 30% 40% 50% 60% 70%  80%
m Value, %

Source: developed by the authors based on Dashly (2025), Shrivastava (2024)

The use of Al bots across social networks such as Facebook, Instagram, and WhatsApp yields
increasingly noticeable outcomes. Meta is actively integrating Al features into its messengers, thereby enhancing
audience engagement and diminishing the costs associated with customer acquisition (Reuters, 2025). According
to Salesforce, the implementation of chatbots on social media resulted in a 4% surge in online sales in the United
States alone during the 2024 holiday season, a period when the market is particularly attuned to the efficacy of
sales channels. While Al bots in social networks represent a technological trend, they also serve as an
economically justified tool.

In addition to directly influencing profitability, chatbots optimize response times, increase customer
satisfaction, and facilitate the scaling of services without necessitating the recruitment of additional personnel.
Freshworks (2024) cites data indicating that 71% of users favor engaging with chatbots to obtain prompt
information regarding their orders. As illustrated in Figure 2, the preferences of social media users indicate a
growing trend towards interactions with Al chatbots during online purchasing experiences.

Figure 2. User Behavior and Preferences

User Behavior and Preferences

Positive experience interacting with chatbots I
Want human-level expertise from chatbots
Expect 24/7 chatbot availability

Use bots for order tracking

Accept product suggestions from Al

Have made a purchase via chatbot

Prefer chatbots over live support
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
m Value, %

Source: developed by the authors based on Dashly (2025), Shrivastava (2024)

The global Al chatbot market is experiencing robust growth, with projections indicating an increase from
$15.6 billion in 2025 to $46.6 billion by 2029 (Cardillo, 2024). This expansion can be attributed to the rapid
advancements in natural language processing (NLP) technologies, as well as the surging popularity of integrated
communications within social media platforms. Companies that have already adopted chatbot solutions are not
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only reducing operational costs but also securing a competitive edge by facilitating continuous engagement with
their customers. The integration of chatbots effectively addresses the challenges of multi-channel marketing. In
numerous enterprises, customers interact simultaneously across platforms such as Instagram Direct, WhatsApp,
and Facebook Messenger, and owing to Al algorithms, these requests can be synchronized.

The segment of small and medium-sized enterprises deserves particular consideration. These entities
possess the remarkable ability to scale their operations with minimal expenditure. For such organizations, as
noted by Dashly (2025), a chatbot transcends mere automation; it emerges as survival tool within a fiercely
competitive digital landscape. Streamlining the sales process, mitigating the "losses" of potential customers, and
increasing response speed is critically important for small businesses.

In conclusion, it is worth emphasizing that the effectiveness of Al chatbots depends on technology and
integration with the company's business processes. Based on customer behavioral analysis, we achieve
significantly better results. In the coming years, chatbots will become not an option, but the standard for sales on
social networks, and those that adapt these solutions today. In conclusion, it is imperative to underscore that the
efficacy of Al chatbots is contingent upon technology and its seamless integration with the inmpany’s operational
processes. Businesses that build an implementation strategy grounded in the analysis of customer behavior
realize markedly superior outcomes. In the forthcoming years, chatbots will transition from being an optional tool
to an essential standard for sales on social networks, and those companies that embrace these solutions today
will shape the future of the market.

In the context of digital transformation of the companies that sell via social networks, it is imperative to
reasonably assess the viability of investments in artificial intelligence. The development of an integral efficiency
index (IEI) allows for a generalized assessment based on key business metrics that exert a direct influence on the
company’s financial and operational performance. The use of weighting coefficients within the IEI model enables
to adjust the overall impact of each factor according to its real weight in making management decisions.

The integrated model includes six key metrics: sales growth, qualified lead growth, conversion
improvement, high return on investment (ROI), lead qualification efficiency, and staff productivity growth. Data
obtained from sources Shrivastava (2024), Dashly (2025), and Cardillo (2024) were normalized and correlated
with appropriate weights. The outcomes of calculating Al chatbots’ integral efficiency index by key business
metrics are presented in Table 1.

Table 1. Integrated Weighted Index of Al Chatbot Efficiency Based on Key Business Metrics in Social Commerce
(2024-2025)
Indicator
Sales growth
Qualified leads growth
Conversion rate increase

High ROI
Lead qualification via chatbots
Productivity improvement
Total

Source: calculated by the authors

The indicators incorporated in the IEI calculation encompass the principal functional dimensions of
chatbots within the digital sales ecosystem: ranging from the generation of initial demand to the realization of
financial outcomes. The sales growth metric accounting for 67% illuminates the direct chatbot’s influence on sales
volume, while the increase of qualified leads accounting for 55% reflects the effectiveness of automated primary
audience segmentation.

The productivity index of 61% demonstrates the degree of workload redistribution from personnel to Al
agents, facilitating operational savings while preserving service quality. The IEI model is fundamentally built on
weighted normalization, which offers a balanced assessment of each indicator's impact within the overarching
performance framework. Modifying the coefficients or integrating new metrics, such as average response time or
the extent of personalization, enables the IEI recalibration to account for emerging bot architectures, be they rule-
based, hybrid, or neural network.

Due to the ability to change weighting factors depending on industry specifics or business scale, this
model shows sufficient flexibility in application. In small businesses, productivity may carry more weight, while in
large corporations the emphasis shifts to ROl and lead quality. The IEI model’'s adaptability makes it an effective
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tool for analytical assessment in terms of digital business transformation. The calculations are performed as
follows and the obtained values are recorded in Table 2.

Table 2. Final |EI Calculation Based on Weighted Business Metrics of Al Chatbot Implementation

Indicator

Sales growth

Qualified leads growth
Conversion rate increase

High ROI
Lead qualification via chatbots
Productivity improvement
Total IEI

Source: calculated by the authors

The integral performance index, derived from key business metrics, elucidates the overarching
effectiveness of integrating Al chatbots in the field of social sales. The indicator of 56.825% signifies a
pronounced synergy among the constituent components of effectiveness, including increased productivity,
enhanced lead generation, improved ROI, and increased conversion rates. It is imperative to underscore that the
remarkable sales growth of 67% not only reflects a short-term impact but also serves as compelling evidence of
chatbots’ strategic influence on business model’'s comprehensive transformation.

A well-founded weighting of indicators makes it possible to form an objective and balanced assessment
that takes into account both financial aspects (ROI, sales) and operational aspects (productivity, lead
qualification). The combination is especially valuable for management decisions in small and medium-sized
enterprises, where resources are limited and efficiency must be maximized without large-scale investments.

The IEl index indicates a high, but not limitless, level of effectiveness of implementing Al chatbots in sales
via social networks. The indicator indicates that most key business metrics, including 67% sales growth, 62.5%
lead qualification improvement, and 61% productivity improvement, illustrate a consistent and favorable impact
stemming from the implementation of chatbots. However, at 20%, conversion rates remain comparatively
underdeveloped.

The IEI methodology provides the opportunity to quantitatively assess the impacts across diverse domains
for further technological or strategic interventions. Its practical value is evidenced in the analytical endeavors of
marketing teams, the assessment of digital investments, and change management within CRM systems.

4. Discussions

The study elucidated that Al chatbots markedly enhance the efficacy of sales through social networks. This
assertion is substantiated by the research conducted by Milan et al. (2023), which illustrates how the integration
of Al technologies in social marketing amplifies customer engagement and elevates conversion rates. Our
findings align with the conclusions of Pratika (2023), who posits that the use of artificial intelligence in social
media marketing fosters increased sales and enhances customer loyalty. Nonetheless, Ocal (2023) maintains
that the ethical implications surrounding the utilization of Al in social media raise concerns among users,
potentially limiting chatbots” effectiveness. Our study confirms the findings of Redondo et al. (2023) that Al
technologies allow for the identification and adaptation of communication strategies tailored to diverse user
profiles. Zappavigna's (2023) research confirms that leveraging Al for social media data analysis significantly
enhances message targeting, a finding that resonates with our results regarding the increasing the lead
qualification efficiency. Sufi (2023) underscores the promise of social media analytics powered by Al in discerning
factors that influence consumer behavior, a notion that is reinforced by our research. As stated by Roche et al.
(2023), a holistic approach for the integration of Al into business processes guarantees the optimization of
customer interactions, which is consistent with our conclusions regarding comprehensive performance
assessment. Greenfield and Bhavnani's (2023) observations regarding the potential hazards of excessive
automation in communications support our recommendations for a balanced approach to implementing Al
chatbots. Ortina et al. (2023) assert that digital advancement necessitates effective public administration, a claim
that is in line with our findings on the imperative for a strategic framework in utilizing Al technologies. Alazzam et
al. (2023) emphasizes the significance of developing information models for e-commerce within the global
digitalization context, a perspective that aligns with our methodology for establishing an integral efficiency index.
Thus, Al chatbots are indeed a key element in contemporary social media sales strategies, but their full use
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requires a comprehensive approach to assessing effectiveness, alongside careful consideration of the ethical
dimensions of user interaction.

Despite the integrity of the research undertaken, there exist limitations regarding the universality of the developed
Integral Efficiency Index (IEI) across diverse industries and varying business scales. The established weighting
factors may vary depending on the market's specifics and the target demographics, necessitating further
methodology’s adaptation to suit specific business contexts. It is noteworthy that the study predominantly relied
on statistical data from 2024-2025, which may not fully reflect long-term trends in the evolution of Al technologies
within social networks. A comprehensive analysis of the Al chatbots’ effectiveness should encompass both large
corporations as well as small to medium-sized enterprises to ensure the study rigour.

Drawing upon the conducted research, the following directions for further inquiry are delineated:

1.Examine the influence of psychological factors on the perception of Al chatbots across diverse
consumer segments, with the aim of formulating more effective communication strategies within social networks.

2.Expand the methodology for assessing the effectiveness of Al chatbots, taking into account industry
specifics and the scale of enterprises.

3.Conduct longitudinal studies to assess the impact of Al chatbots on customer loyalty and the customer
lifecycle, thereby elucidating the long-term implications of communication automation.

4 Delve into the ethical dimensions of employing Al in social networks, particularly regarding personal data
protection and the transparency of user interactions.

Therefore, the integration of Al chatbots into social media sales emerges as a key factor for enhancing business
efficiency within the framework of digital transformation. The analysis revealed that the utilization of Al bots
substantially increases sales volumes (by 67%), elevates the number of qualified leads (by 55%), and augments
staff productivity (by 61%). The developed integral efficiency index (IEl) with a value of 56.825% indicates a
pronounced level of synergy among the diverse facets of chatbot influence on business processes. The
incorporation of weighting factors facilitates an objective evaluation of the effectiveness of Al technology
implementation, considering the relative significance of various business indicators.

The study findings confirm that organizations, strategically incorporating Al chatbots into their marketing
paradigms, derive significant competitive advantages through enhanced customer interactions, elevated
conversion rates, and optimized business processes. The effectiveness of Al bots is contingent upon
technological aspects and their integration with business operations and overarching corporate strategy. To
maximize efficiency, it is imperative to strike a harmonious balance between automation and a personalized
approach to customer engagement, while also considering the ethical implications of employing Al within social
media platforms. Prospective avenues for research should encompass an exploration of the ramifications of
integrating generative Al and augmented reality technologies on the effectiveness of customer interactions in
social networks, as well as the formulation of specific methodologies for evaluating effectiveness across diverse
industries and business scales.
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