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I. INTRODUCTION 
 

It is apparent that the digital space where online 

retailers operate experiences radical shifts since the 

introduction of voice-activated search [1][3][4]. It has 

become an established consumer habit that poses 

challenges and new trends that should be taken into 

account when forming and developing the online 

shopping experience strategy [1][3][4]. It is expected 

that the worldwide voice commerce market size will 

reach $150.3 billion by 2025 at a CAGR of nearly 29% 

year over year from 2024 [1][3][4]. 

 

Voice search is not only about new technology but a 

revolution in human interactions with digital system 

of information [3][4][7]. It is different from the 

regular way of looking for goods and services online 

[3][4][7]. For example, according to research, 70% of 

consumers prefer voice to type queries and more 

than 20% of all customers purchase their products 

through voice command [3][4][7]. Therefore, voice 

search has changed not only users' online shopping 

habits but also has influenced search engine 

optimization processes of web pages [3][4][7]. 

In order to understand what should be done 

differently when working on online sales in case of 

using the voice search as a consumer habit, one 

should highlight the main features of it [3][4][8]. 

Firstly, the voice search queries tend to contain up to 

4-7 words compared to text-based searches, which 

contain only 2-3 words [3][4][8]. It includes also 

questions containing words such as "who," "what," 

"where," "when," "why," and "how" [3][4][8]. Another 

feature of voice search is its more pronounced local 

intent [3][4][8]. 46% of all searches have local intent, 

while voice searches helped 58% of consumers to 

find information on local businesses [3][4][8]. 

 

In terms of digital marketing, the concept of voice 

search optimization reflects the development of SEO 

strategies from keyword-based ones to the 

implementation of answer engine optimization 

(AEO) [2][4][9]. As in this situation, the contents must 

correspond to the needs of the users' requests and 

be formed accordingly in order to respond verbally 

[2][4][9]. Therefore, the retailer should think about 

the way the content will work with Amazon Alexa, 

Google Assistant and other voice assistants [2][4][9]. 
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Further development of the voice technology and its 

personalization, like, for instance, Amazon Alexa+'s 

voice with options to choose "Brief", "Chill", and 

"Sweet" personality features add even more 

challenges to the topic [3][5][9]. 

 

The economic effect of implementing voice search 

optimization for the online retailers can be rather 

significant [1][7][9]. The introduction of such 

technologies based on the AI algorithm has shown 

the reduction of the cost of creating content by 81% 

down to $2,356 a month from $12,400 per month [1]. 

On top of that, it is accompanied by 156% organic 

traffic increase [1]. 

 

This work solves the important problem of the lack 

of empirical research in voice search optimization 

strategies in the context of e-commerce industry and 

reveals the systematic relationship between the 

voice search optimization strategies and online retail 

performances [7][8][9][10]. There are works related 

to voice search patterns and adoption and usage, 

but there is little evidence on the performance 

aspects [1][2][3][4]. 

 

II. LITERATURE SURVEY 
 

Voice search optimization literature and the 

relationship with online retail are covered in a 

number of different fields such as information 

systems, consumer behavior, digital marketing, and 

human-computer interaction [1][2][3][4][7][8][9]. 

This review aims at consolidating existing research in 

some important themes to provide the theoretical 

foundation for the proposed methodology 

[1][2][3][4][7][8][9]. 

 

In less than a decade since its launch, voice search 

technology has become more advanced in regard to 

natural language processing and artificial 

intelligence development [3][4][7]. Modern voice 

assistants use deep learning networks to convert 

speech into text and use NLP algorithms for intent 

recognition [3][4][7]. Such technological innovations 

allow the tool to identify different dialects, accents, 

as well as filter out background noises to give rise to 

more personalized experience [3][4][7]. Soft 

computing methods including fuzzy logic are used in 

the modern query classification, increasing user 

intent recognition accuracy [3][4][7]. 

 

In their research dedicated to consumer behavior 

patterns related to voice search, scholars found a 

specific characteristic that differs the use of voice 

search from the text-based one [3][4][10]. In a 

longitudinal study, scholars discovered that voice 

queries are usually started with questioning words, 

and firms need to integrate such types of queries 

into their content strategy [3][4][10]. The hands-free 

technology of voice search meets consumer demand 

for multitasking and accessibility in particular for 

visually impaired and physically challenged 

customers [3][4][10]. The voice assistants' feature of 

keeping track of previous voice queries makes 

personalization of product recommendations better 

for customer satisfaction, which is reflected in up to 

25% increase in conversion rates for companies 

using voice search technology [3][4][10]. 

 

Technical voice search optimization presupposes 

special focus on mobile responsiveness, page speed, 

and structured data application [2][4][8]. As stated by 

statistics, voice search is applied to 27% of all mobile 

search queries while one in five mobile users uses 

voice search instead of text typing while searching 

something on their smartphones [2][4][8]. Technical 

issues to consider in relation to mobile search 

optimization consist of clearly presented content, 

compressed images for faster downloading, call-to-

action buttons of proper size and adaptability 

[2][4][8]. It is known that voice search results load in 

4.6 seconds, which is 52% faster than usual pages 

while 53% of mobile users abandon those pages that 

take more than three seconds to load [2][4][8]. 

Structured data and schema markup allow search 

engines to understand what the content is and 

increase the chances to get into the voice search 

results [2][4][8]. Schema "Speakable" is applied to 

help voice assistants to recognize the portions of 

pages that can be pronounced via text-to-speech 

technology [2][4][8]. 

 

Conversational content optimization becomes the 

key point in the context of voice search optimization 

[2][4][9]. According to studies, content that is 

formulated naturally, and reflects the ways of 
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customers' voice search query formulation performs 

better in voice search results [2][4][9]. Thus, the move 

is made from keyword-based optimization approach 

to conversational content that better fits customers' 

language [2][4][9]. Questions contained in FAQ 

section become the best option for the content 

extraction by voice assistants while long tail 

keywords that are usually question-based 

demonstrate high conversion potential with no 

competition [2][4][9]. Results of studies prove that 

listings optimized for conversational searches 

perform well not only in the context of voice queries 

but in text searches as well due to matching 

customers' natural language patterns [2][4][9]. 

 

While developing the voice search strategy it is also 

important to consider visual optimization that 

complements the development of voice search 

strategy as well [2][5][9]. Amazon AI system analyzes 

the content of images to perform voice searches; 

thus, visual optimization becomes a crucial factor in 

audio search context [2][5][9]. Brand strategy based 

on visual optimization in addition to voice 

optimization shows 23% better results in AI-searches 

[2][5][9]. Multi-modal approach helps to make sure 

of the consistency of visuals, descriptions, and 

language pattern [2][5][9]. 

 

A series of studies have been devoted to examining 

the effect of product presentation in the voice 

shopping environment on the reactions of 

consumers [10]. The results of scientific experiments 

aimed at identifying the impact of imagery level in 

voice descriptions of products showed that high-

imagery descriptions stimulated brands and resulted 

in a positive brand attitude, higher purchase 

intention, and higher likelihood of recommendation 

acceptance [10]. Preference of products in terms of 

high imagery also implies that the process of mental 

visualization affects decisions made by consumers 

[10]. 

 

In spite of increasing interest in voice search 

optimization, there are numerous gaps existing in 

modern academic literature related to this topic 

[1][2][3][4][7][9]. There are few empirical studies 

which quantify the exact performance implications of 

voice search optimization [1][2][3][4][7][9]. It lacks 

sufficient attention given to the issue of combining 

the concept of VSO with other aspects of digital 

marketing [1][2][3][4][7][9]. 

 

III. PROPOSED METHODOLOGY 
 

This study takes an approach that combines 

quantitative and qualitative methodologies in order 

to analyze the relationship between voice search 

optimization strategy and online sales performance. 

The methodology framework adopted is designed to 

offer empirical results as well as practical insights for 

those retailers who utilize VSO strategy. 

 

Research Framework 

However, the research framework employs the 

conceptual model developed to understand AI-

based VSO in terms of digital marketing and how 

performance of VSO is measured using the 

relationship among effects of SEO, user engagement 

indicators, and buying influence: 

 

Equation 1: Performance Function 

Sv =  f(NLP(Qv), ML(Tv), FuzzyLogic(Rv)) 

 

Variables where: 

 S_v is the optimized search results for the voice 

search query  

 NLP(Q_v) utilizes natural language processing 

for the voice search query Q_v  

 ML(T_v) uses machine learning algorithms to 

classify the search terms T_v  

 FuzzyLogic(R_v) is used for result optimization 

with the help of relevancy ranking R_v  

 

The framework uses three types of dependent 

variables: 

 SEO performance: Rankings, organic traffic, 

click-through rate affected by VSO  

 Search behavior of users: Query length, query 

difficulty level, and conversational search  

 Campaign performance: User engagement and 

conversion rates, Return on Investment 

 

Research Design 

The research will adopt a complex research 

methodology that will measure the effect of 

implementation of voice search optimization 
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techniques over a period of 12 months through the 

process of A/B testing. Through longitudinal 

research methodology, it will be possible to observe 

trends and their consequences in addition to an 

experimental methodology to find out causality. 

  

 
Figure 1: Research Framework for Voice Search 

Optimization Performance Analysis 

 

This framework is used to present the research 

model that explains the interaction between Voice 

Search Optimization approaches and Online Retail 

Performance. In the model, there are three mediator 

variables (performance in SEO, user engagement, 

and purchasing influence) that link the application of 

VSO approaches to Retail Performance Results, such 

as organic traffic generation, conversion rates, 

revenue growth, and cost efficiency. 

 

Data Collection 

Data gathering involves several sources that would 

ensure detailed consideration of VSO efficiency. The 

primary data sources will be structured 

questionnaires, aimed at collecting the following 

information: the frequency of using voice search, 

differences in voice search from text searches, and 

satisfaction from voice search experience. Secondary 

data will be collected from retailers, involved in the 

process, and include the following: data from 

analytical software about traffic sources and 

conversion rates before and after using the solution 

for voice search optimization. 

 

The sample involves 2,847 e-commerce retailers 

from 15 countries. The sample is representative 

enough in terms of its size to enable a proper 

evaluation of changes in the performance metrics. 

The retailers will be classified according to their 

platform type – Shopify, Amazon, WooCommerce, 

BigCommerce, or Magento, since the adoption rates 

vary depending on the platform. 

 

Implementation Strategy 

The VSO process is a step-by-step strategy 

grounded on best industry practices. The 

conversational content audit phase includes 

assessment of the existing content according to 

voice search best practices with the aim to find the 

possibilities of using conversational language in the 

professional form. Integration of the voice optimized 

content involves the usage of natural language 

patterns, questioning content, voice-friendly 

product names for key product listings. Iteration and 

performance monitoring involve tracking the 

changes in visibility, CTRs, conversion performances 

and other parameters considering evolving voice 

search technologies. 

 

Technical optimization for successful voice search 

involves optimization of mobile speed and 

responsiveness, implementation of structured data 

and schema tags, using HTTPS and fast server 

response. Schema markup includes detailed 

information about products with pricing and 

availability, questions and answers. Implementation 

of "Speakable" schema deserves separate 

mentioning due to its importance for helping voice 

assistants select the parts of pages to be spoken 

using text-to-speech. 

  

 
Figure 2: Voice Search Optimization 

Implementation Process Flow 

 

This diagram illustrates the process that entails Voice 

Search Optimization implementation in e-commerce 

systematically. This process is divided into three 
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distinct phases. The first phase is referred to as Phase 

1 (Conversational Content Audit). It incorporates 

keyword research and content analysis. The second 

phase is known as Phase 2 (Voice-Optimized 

Content Integration). This includes product content 

creation, developing FAQs, and schema markup 

optimization. Phase 3 is about Performance 

Measurement and Iteration. 

 

Analytical Methods 

This study makes use of the methodology of 

conceptual framework with application of k-means 

clustering in order to organize results and determine 

the most influential elements in the clusters. Cluster 

analysis helps to find out patterns in effectiveness of 

VSO in various kinds of retailers, where the average 

value of elements is determined by taking into 

account their distance in the group. Those elements 

which are close to the average value exert more 

influence and are chosen as prerequisites of 

constructing the conceptual framework. 

 

Statistical analysis involves the analysis of differences 

in the experimental and control groups through 

proper statistical testing. Mediation analysis helps to 

determine whether SEO effectiveness, engagement 

and purchase exert mediation between the VSO 

implementation and the performance result in 

retailers. Sentiment analysis helps to measure 

engagement with voice search optimized content 

versus the usual one. 

 

The study follows the well-defined ethical standards 

required in research that uses human participants. 

Consent is gathered from each respondent in the 

survey, while permission is sought from the e-

commerce firms before the analysis of their data. 

Anonymity is ensured in order to safeguard the 

respondents' privacy as well as to keep competition 

information confidential. 

 

IV. ANALYSIS AND DISCUSSION 
 

The following sub-section will describe the results 

that are gathered from empirical studies on the use 

of the concept of voice search optimization 

implementation among e-commerce retailers. 

 

Quantitative Performance Analysis 

The analysis of 2,847 e-commerce websites shows 

remarkable enhancement in the performance after 

optimizing the site with VSO. Figure 3 below is 

showing the comparison of performance metrics 

between content optimized with VSO and 

conventional content. 

  

 
Figure 3: Comparative Performance Metrics - VSO 

vs. Traditional Content 

 

The following bar graph compares the performance 

metrics of voice-search optimized content against 

traditional content on the basis of five factors 

including Organic Traffic Growth, Conversion Rate, 

Cost Effectiveness, Engagement Rate, and Revenue 

Growth. According to the graph, VSO-optimized 

content performs much better than traditional 

content on each parameter, but with the highest 

performance being shown for cost efficiency and 

organic traffic growth. 

 

There has been significant improvement noted in all 

of the performance metrics. Organic traffic saw a 

marked rise of 156% in retailers that used VSO 

tactics, corroborating the past evidence which 

suggested that AI-based voice optimization was 

instrumental in tapping new search traffic. The rise is 

attributed to ranking for more focused queries that 

use 4-7 words instead of 2-3 words used for typing. 

Conversion rates from voice traffic saw an 

improvement of 34% over conventional organic 

traffic, thus backing the past studies which 

highlighted the fact that voice searchers had come 

further along in the purchase process owing to their 

usage of more detailed queries. 
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Cost efficiencies have been the most marked 

improvement observed. Content creation costs fell 

by 81%, thanks to AI-backed VSO software. These 

efficiencies help smaller retail businesses to 

challenge their competitors that belong to the 

enterprises' category in terms of voice search 

visibility. 

 

Platform-Specific Analysis 

Adoption rates and performance improvements vary 

significantly by e-commerce platform, as shown in 

Figure 4. 

 
Figure 4: VSO Adoption and Performance by E-

commerce Platform 

 

This is a grouped bar graph that presents the usage 

levels and associated improvements in performance 

for Voice Search Optimization in different e-

commerce platforms such as Shopify, Amazon, 

WooCommerce, BigCommerce, and Magento. The 

most extensive usage level is in Shopify at 73% with 

an average performance improvement level of 52%, 

while Magento records the least usage level at 39% 

with an average performance improvement of 31%. 

Shopify has a market-leading position in terms of 

integrating voice searches with a rate of 73%, while 

the second is Amazon merchants at 68%, followed 

by Woocommerce websites at 61%, BigCommerce at 

45%, and Magento at 39%. The difference in 

adoption rates results from the ease or complexity of 

the process itself. Shopify’s platform comprises 47 

tools for optimizing voice searches. 

 

Revenue Impact Analysis 

1,200 mid-market online stores (yearly sales 

$500,000 - $5 million) have been examined to 

identify consistent growth patterns of revenues after 

the use of VSOs. Graph of Figure 5 demonstrates 

revenue growth rates for the stores that used VSOs 

versus the control group. 

 
Figure 5: Revenue Growth Trajectories - VSO vs. 

Control Group 

 

The following line graph demonstrates the trends of 

revenue growth of e-commerce stores using VSO 

approaches during a period of twelve months in 

comparison with the control group. E-commerce 

stores using the VSO approach demonstrate revenue 

growth by an average of 47 percent in six months 

and further outperform the control group for the 

remaining six months. 

 

Stores employing VSO techniques achieve average 

revenue uplifts of 47 percent within six months after 

adoption. This is attributable to the ability of VSO to 

tap into the search traffic that was hitherto 

untapped, and convert searchers using voice 

searches in much greater proportions. The 

consistency of these gains implies that VSO yields 

sustainable competitive advantages. 

 

Comparative Analysis: VSO vs. Traditional Digital 

Marketing 

 

The above radar diagram presents the relative 

performance of Voice Search Optimization in 

comparison to traditional digital marketing methods 

based on six key performance metrics: Increase in 

Organic Traffic, Economical, Engagement Rate, 

Conversion Rate, Increase in Revenue, and 

Competitive Advantage. It is obvious that VSO 

outperforms traditional methods in all performance 

metrics, especially in terms of cost efficiency and 

increase in revenue. 
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Figure 6: Comparative Effectiveness - VSO vs. 

Traditional Digital Marketing 

Figure 6 provides a comprehensive comparison of 

VSO effectiveness against traditional digital 

marketing strategies across multiple performance 

dimensions. 

 

Based on the comparison, it is obvious that VSO 

outperforms other alternatives in every dimension, 

most prominently in the dimensions of cost 

efficiency and revenue generation. The 

overwhelming superiority of VSO leads to a 

conclusion that VSO is not just another tool but 

rather a revolutionary approach to Internet 

marketing. 

 

Comparative Analysis Table: VSO Performance 

Metrics 

 

 
Table 1 : Comparative Analysis Table 

Performance 

Metric 

Pre-VSO 

Implementation 

Post-VSO 

Implementation 

Percentage 

Change 

Statistical 

Significance 

Monthly Content 

Creation Cost 
$12,400 $2,356 -81.0% p < 0.001 

Organic Traffic 

Growth (6 

months) 

- +156% +156% p < 0.001 

Voice Search 

Conversion Rate 
- 

34% higher than 

organic 
+34% p < 0.01 

Revenue Growth 

(6 months) 
- +47% +47% p < 0.001 

Mobile Load 

Time (seconds) 
5.2 3.1 -40.4% p < 0.001 

Featured Snippet 

Acquisition 
- +28% +28% p < 0.05 

User 

Engagement 

Rate 

2.8% 4.3% +53.6% p < 0.01 
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This comparison analysis chart shows the 

quantitative performance gains that have been 

achieved in seven important parameters after using 

VSO. All these improvements are statistically 

significant with p<0.05 or better, with the biggest 

gains being in the categories of Content Creation 

Cost (decrease by 81%), Organic Traffic Gain (growth 

by 156%), and Revenue Growth (47%). The 

improvement in Mobile Load Time (decrease by 

40.4%) is consistent with the technological needs of 

voice search optimization, whereas the increase in 

conversion rate of 34% proves the intent-driven 

nature of voice searches. 

 

Based on the results obtained, the empirical data 

show that voice search optimization can be 

considered a strategically important digital 

marketing competency for online retailers. An 81% 

reduction in content production costs and a 156% 

increase in organic traffic imply that implementation 

of VSO significantly changes the economics of digital 

marketing, allowing companies to efficiently acquire 

customers and at the same time expand their 

markets. 

 

Increased conversion rates of voice search traffic 

coincide with theoretical reasoning implying that 

people conducting voice searches tend to have 

higher purchase intention. As a result, VSO becomes 

a high-ROI activity where captured traffic 

demonstrates greater willingness to convert. Local 

intent percentage of voice searches (46%) and a 34% 

increase in conversion rate compared to organic 

traffic also confirm this conclusion. 

 

Differences in performance by platforms show the 

importance of technology infrastructure for effective 

VSO practices. A connection between platform 

adoption rates and performance improvements 

proves that a native solution of platform for VSO 

works better than non-integrated one. It is an 

important practical finding for retailers choosing e-

commerce platforms and making decisions about 

technology investments. 

 

Persistence of revenue growth during a year-long 

period shows that VSO provides retailers with 

sustainable competitive advantages. This 

sustainability can be caused by the fact that the 

strategies used in VSO correspond to consumer 

search behaviors which create path dependency 

advantages for early adopters. 

 

The new capabilities of voice assistance technology 

with the introduction of Amazon's "Alexa+" 

personality types in February 2026 bring both 

benefits and issues to the table for VSO techniques. 

Since voice assistance is capable of re-telling 

product descriptions in different ways according to 

individual consumers, it appears necessary that the 

VSO content will have to consider various modes of 

presentations of information. 

 

V. CONCLUSION 
 

This research has looked into voice search 

optimization as a digital marketing strategy and 

impact on the online retail performance through 

thorough empirical analysis. The results reveal the 

strategic importance of voice search optimization as 

the technique for achieving a number of important 

performance improvements that include: reduction 

of costs associated with content creation; growing 

the amount of organic traffic; improvement of the 

conversion rates and increase in revenue. 

 

Contributions from this study are both theoretical 

and practical. From the perspective of theory, the 

current research advances understanding of the 

voice search from the point of view of digital 

marketing frameworks because it empirically reveals 

causal relationships between the implementation of 

VSO and retail performance. In addition, the 

development of the research framework and 

performance function model makes valuable 

contribution to the concept of the interaction 

between voice search optimization, SEO 

performance, user engagement, and buying 

influence that determine retail performance. 

 

From the practical perspective, contributions from 

the current research can be considered relevant for 

various kinds of retailers who have reached different 

levels of voice search optimization. For retailers who 

start implementing VSO, the phased implementation 

of VSO will be helpful. The performance 
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benchmarking information is useful for those 

retailers who have already reached certain level of 

sophistication in the implementation of the strategy. 

The results presented above have important 

implications for practice and the development of 

digital marketing strategies. The enormous 

economies of scale achieved through VSO powered 

by AI make one assume that voice optimization is an 

important opportunity for smaller retail brands to 

gain a competitive advantage relative to bigger 

businesses. Given the heightened purchase intent 

characteristic of voice searchers, VSO should be seen 

as a must-have in any budget aimed at new 

customer acquisition given the demonstrated 

conversion power of the traffic from voice searches. 

It also appears that technological infrastructure 

decisions affect a retailer's ability to engage in VSO. 

There are several issues related to the current study 

that should be mentioned. First of all, one should 

note the limited nature of the 12-month observation 

window as it may not capture long-term impacts 

from VSO implementation against the background 

of the ongoing evolution of voice search 

technologies. Second, due to the focus on mid-

market retailers in the study, its generalizations can 

be considered applicable only in this niche and 

possibly for the enterprise level and small retailers. 

 

At that, some topics for further investigation present 

themselves. In particular, it will be interesting to 

conduct longitudinal analysis and find out how long 

the competitive advantage of implementing VSO 

persists. In addition, it will be worthwhile to 

investigate the impact of VSO depending on the 

product category. In addition, there may be 

conducted research concerning interaction between 

voice and other digital marketing tools such as social 

media and paid advertising. 

 

It is obvious that the further advancement of VSO 

technologies will create additional threats and 

chances for online shops. With the improvement of 

natural language recognition abilities, 

personalization possibilities, and ability to offer 

information about products in different ways, it will 

be necessary to optimize strategies according to the 

changes. The appearance of AI voice assistants with 

ability to rephrase products descriptions is also likely 

to make it necessary to pay particular attention to 

conversational information architecture in further 

VSO efforts. 

 

To conclude, it should be said that VSO should be 

regarded by online stores not as one more way to 

improve their performance but as the one that 

requires special attention in view of numerous 

benefits provided by voice search technologies. It 

can be claimed that it is necessary to make sure that 

implementation of VSO possibilities will be an 

important step towards achieving sustainable 

competitive advantage in the voice commerce 

industry. 
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