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[bookmark: _Toc196245078]Background 
[bookmark: _Toc196245079]Context of the study 
In recent years, the technology of voice search has emerged, which allows consumers to use voice commands for product searches, browsing online stores, and making the decision to purchase. In the study by Anttila, (2021), the voice search technology can be traced back to 1952, when the Audrey technology was introduced, which can recognize the spoken digits from a single voice. Today, this transformative technology has rapidly been adopted, and various AI-powered virtual assistance platforms can be observed, including Siri, Alexa, and Google Assistant. As voice search continuously evolves, it has redefined the expectation of the user regarding convenience, speed, and personalization over the e-commerce platforms (Lopezosa et al., 2023). 
It can be moreover stated that a significant percentage of the online population that is around 27%, is using voice search on mobile devices, as per the report published by the Google Web Index. In addition, the technology is mainly popular among the younger demographics, with 77% of 18–34-year-olds using it on their phones (DBS, 2025). 
[image: impact-on-converstion-rate]
Figure 1: Voice Search in eCommerce: Statistics
[bookmark: _Hlk196241623](Source: Sparq, 2025)
Voice search can lead to a significant boost in the conversation. It has been even projected, as per the image above, that the market of e-commerce will reach $45 billion by 2028. The reason behind the market increase of voice technology in e-commerce platforms is enabling consumers to interact with online stores by using voice commands, facilitating product searches, and drawing comparisons. According to the view of Zheng et al., (2021), this does allow the purchase of items without manual typing, therefore enhancing convenience, personalization, and accessibility for the users. It also offers valuable business insights, making the overall process of shopping quicker and easier (Gao et al., 2024).
The study is set against the digital and convivence consumer market (Cambre et al., 2021). In the global market, with the penetration of smartphones and devices smartphones, the adoption of voice search is further accelerated. Therefore, by focusing on technology and commerce intersection, the research will offer a clear understanding of the voice search technology shaping the e-commerce ecosystem. 
[bookmark: _Toc196245080]Research rationale
The study's rationale lies in determining the increased integration of voice search technology in daily consumer activities, especially among the e-commerce domains. Despite the significant increase in the use of search technology, there remains a gap in quantitative research investigating strategic changes. According to the research conducted DBS, (2025), by the year 2024 the use of the voice search assistant is projected to reach 8.4 billion devices globally. Voice search is not only a convenient option in shopping but rather enables consumers to search and browse in an easier manner.  While the reports and the tech blogs in the industry did highlight the influence of voice search, only a few studies have been able to capture its implication from the view of data-driven analytics. By examining the current patterns of voice search usage, the study will moreover contribute to the understanding of the behavior of shopping and the development of future-ready e-commerce practices. 
[bookmark: _Toc196245081]Questions 
1. How voice Search is Reshaping E-commerce Strategies?
[bookmark: _Toc196245082]Aim 
Analyzing the voice search technology reshaping strategies of e-commerce industry. 
[bookmark: _Toc196245083]Objective 
· To examine growth and adoption trends of the voice search among online consumers. 
· To analyze how e-commerce businesses are adapting their platforms and technologies to support voice-based shopping. 
· To evaluate the influence of voice search on e-commerce SEO, digital marketing channels and content strategies.
· To recommend e-commerce effective strategies for businesses to increase the voice search and improve consumer engagement. 
[bookmark: _Toc196245084]Contribution of the current research 
The contribution of the current research is that in the growing digital marketing and e-commerce field, the study will offer empirical evidence that has not been covered before (Nyagadza, 2022). Unlike the studies that exist on the development of technology or the user experience, the current research is bridging the gap existing between consumer behavior and business adaptation. It does offer key insights into how voice-enabled technologies are shaping SEO practices, content strategies, and methods of consumer engagement (Hu et al., 2021). The study is highly useful for informing marketers, web developers, and e-commerce managers as it helps in the creation of a more responsive marketing strategy that also aligns with the scope of voice searches over the mediums. 
[bookmark: _Toc196245085]Key literature review 
[bookmark: _Toc196245086]Growth and adoption trends of voice search technology 
According to the research by Ahmed et al., (2025), the voice search technology market is significantly growing because people are attracted to hands-free and hassle-free ways of searching and buying products. The hands-free convenience is specifically appealing to tech-savvy consumers (Gołąb-Andrzejak, 2023). Additionally, the younger generation, specifically millennials, is at the forefront of using this technology repeatedly. Globally, voice commerce is growing at a speed of 30%, with the prediction to rise by 45% of e-commerce transactions by the end of 2025. This indicates voice search has become the mainstream user behavior (Jootoor, 2025). Supporting this, in the study conducted by Dambanemuya and Diakopoulos, (2021), mobile voice search dominance remains the primary driver of voice search, with a significant number of people preferring voice over typing on their smartphones. It is mostly useful for queries instead of typing, and because it is faster and easier, people are getting more attracted to it. However, in the research by Froiz-Míguez et al., (2023), it has been examined that despite the advancements in voice recognition systems, it is still struggling with accents, background noises, dialects, and variations in the patterns of speech. Moreover, the issue of integration complexities has been highlighted across the platform, which is limiting the range of the product diversity across which the voice search technology can be applied.  [image: Voice Recognition Market Size | 2022-2028 Share Report]
Figure 2: Market Size of Voice Recognition
(Source: GMI, 2025)
From the image above, it can be determined that the voice recognition market is expected to reach $10BN by the year 2028, which, as of 2021, stands at $3.5BN. The CAGR of the market is 15%, and various industry players are offering customized solutions to increase business productivity by automating the interactions between consumers and organizations. On the contrary, in the research conducted by Dong, (2022), it has been examined that the NLU, a technology for voice recognition, although it has improved the full understanding of the nuances of the system, especially in complex product-specific queries, does remain a significant issue. 
[bookmark: _Toc196245087]Technologies adopted to support voice-based shopping
E-commerce businesses are actively transforming platforms and leveraging technologies for the accommodation of voice-based shopping and recognition (Nyagadza, 2022). In the research by Hocutt, (2021), it can be stated that the many leading platforms such as Amazon, Flipkart, and Walmart are now featuring microphone icons, which allow us to perform voice searches directly within the mobile websites and apps. In the contradiction in the study conducted by Makoni et al., (2022), AI-powered voice search engine use is determined. Platforms using advanced natural language processing tools interpret and respond to the queries of the conversation, even if phrased differently than searches that are usually typed. Besides addressing the lack of visual confirmation, the e-commerce platforms are integrating voices with the visual elements (Malodia et al., 2021). This does, moreover, involve the display of the product image, offering visualized summaries and allowing the user to switch between the voice and the visual interfaces (Wang, Dang and Nguyen, 2021). 
[image: ]
Figure 3: speech recognition technology
[bookmark: _Hlk196241837](Source: Kirvan, 2025)
The above image determines the way speech recognition technology works. A consumer speaks into devices such as smartphones and smart speakers. These audio signals are then captured and converted into digital data with the use of microphone-enabled devices (Anttila, 2021). The digitized voice data in the following stages gets broken into smaller parts and then is analyzed for patterns such as tone, pitch, and pronunciation. The advanced machine learning and natural language process algorithms then convert the voice that is interpreted into the text format (Ahn, 2023). The system converts the recognized texts into actions that are relevant, for instance showing the search results, placing items into the cart, and connecting with the CRM. The platform, at last, displays the appropriate product, text, actions, and listings, which are based on the user’s voice input. This is also cited in the research Bertsimas and Stellato, (2021), e-commerce platforms are developing conversational experiences which are guiding users throughout their shopping journey, from the recognition of the voice to product search and then to checkout. This type of interface can mimic human conversations, thereby making the overall process more interesting. E-commerce platforms are experimenting with shoppable voice ads in which the businesses are implementing robust authentication (Fetahu et al., 2023). The experimentation is done to make sure that the necessary changes as per the consumer demand is implemented. 
[bookmark: _Toc196245088]Influence of voice search on e-commerce SEO and content strategies
Voice search has significantly impacted e-commerce SEO and content strategies by influencing how users interact with search engines and online stores. The research by Guo, (2022), shows that voice queries have become natural and resemble how people speak rather than typing. This simply means that e-commerce businesses are optimizing their content for the long tail keywords and question-based queries that ensure that the webpages are aligned with the spoken search patterns. According to the view of Panda and Mishra, (2022), featured snippets that are often referred to as position zero have become extremely important for voice search results. This appears at the top of Google search results, which offers quicker, more concise, and shorter answers to the queries of the users. Therefore, helping to find the product in a much easier manner than the manual typing format (Dubiel, Halvey, and Azzopardi, 2021). 
Besides, the emphasis on the multi-word phrases has become very curial. The change is also observed in the creation of the website, which is high in speed and better in terms of the user’s experience. Panigrahi and Palo, (2021), determined that the E-commerce SEO needs to focus on the alignment of the content with the intent of the users regardless of whether the query is typed or spoken. On the contrary, it is viewed by AYERS, (2021), that voice search favors direct and concise answers. The content strategies should be prioritized in the creation of resources that explicitly answer the common queries that are related to usage, product, and comparisons. Besides this the style and tone of the content should be one that can mimic the speech of the natural human being. Therefore, avoiding the overly technical jargon and thus adopting a more conversational approach enhances the likelihood of the content being selected according to the voice responses. 
Also, in the study conducted by Runaite, (2021), it has been determined that the content should be aiming to answer the fundamental questions that the users are asking about the research and the buying journey. The blog posts, FAQs, and descriptions of the products need to be crafted with the question words in the minds of the consumers.
[image: Why Integrating Voice Search In eCommerce Sites Is Crucial 2022]
Figure 4: Voice Search in Ecommerce Sites Is Crucial 2022
(Source: Ricard, 2022)
In the image above, the perks of the voice search have been determined. This starts with boosting the reach of the consumers, helping them adopt a more specific approach, and making it appealing as per the preferred voice search. Moreover, it can be determined that making the business more discoverable and making it distinct from the competitors is another benefit of using voice search engines.  
[bookmark: _Toc195370694][bookmark: _Toc196245089]Theoretical framework 
[bookmark: _Toc195370695]The research is drawing on the theory of the TAM model. The TAM model has become a widely accepted framework that can help to understand the adoption and interaction by the users with the new technologies (Khurana, 2022). It was developed in 1986 and is focused on the two components. The first core component of the TAM is its usefulness, and another is the ease of use. In perceived usefulness the degree to which the user is believing when using technology is enhancing the productivity and performance level. On the other hand, the ease of use is related to the user finding the technology easy to use and operate, therefore reducing cognitive efforts. These factors are in alignment with the BI to use the technology that ultimately determines the actual system use (Ntumba et al., 2023). In the context of the current research, the perceived usefulness from the consumer perspective is that it reduces the efforts of typing and makes searching faster and more convenient, eventually helping to find the product and services efficiently. The simplicity of the voice commands and the accuracy of the voice search to recognize the products are determined to be factors covered in the ease of use. If consumers find this voice search easy to use, there are high chances for e-commerce brands to use this technology and experiment with it. 
[bookmark: _Toc196245090]Conceptual framework 
The conceptual framework below is determining the relationship existing the voice search and the strategies used by the e-commerce platforms. 

Figure 5: Conceptual framework
(Source: created by author)
Voice Search Technology
Consumer Adoption & Behavior
Changes in Search Behavior & Query Types
Impact on E-commerce Strategies (SEO, content, Marketing, Customer Engagement)
E-commerce Industry Strategic Responses
Performance Outcomes Sales, Conversion, Customer Satisfaction, Brand Loyalty) 




[bookmark: _Toc195370696]The image above determines the concepts and the relationships between the factors covered in the research. Voice search technology is the core of the research that encompasses devices and software, empowering users to conduct searches verbally. The adoption and the technology utilization by the consumers of the e-commerce sites are defined as consumer adoption and behavior, which are key drivers. The shift in the user theoretical lenses, such as the TAM, is leading to changes in the behavior of the searches and the queries that type. The e-commerce strategies' impacts include the modification in the SEO and the creation of content with a conversational tone.
[bookmark: _Toc196245091]Literature gap 
In the study, the focus is on gathering empirical quantitative evidence specifically for e-commerce sites using voice search technology, which has not been covered in the literature before. While the individual tactics are likely to be optimizing the keywords as discussed, the holistic framework is guiding the e-commerce businesses in the development of comprehensive voice-first strategies across the areas that cover marketing and consumer services (Zenkina, 2022). The influence of voice commerce has, although explored, limited research done in the context of e-commerce businesses, which is to be covered here in the current research. 


[bookmark: _Toc196245092]Selected Methodology
[bookmark: _Toc196245093]Research philosophy 
According to a study by Mishra and Alok, (2022), the research philosophy refers to the underlying assumptions and beliefs shaping the process of the research. The major types of philosophies included in the research are positivism, interpretivism, pragmatism, and realism. For the research conducted, the use of the positive research philosophy is to be taken in the research, which is derived from the idea of generating knowledge based on measurable and observable factors. The focus of the study is emphasizing the objectivity, empirical data, and replicability aspects of the study (Habu and Henderson, 2023). The reason is taken into the research as it is appropriate to collect quantifiable data from the sample of the population to test the hypothesis and generate shreds of evidence supported by the numerical. Additionally, the key characteristic of positivism is that the use of a standardized instrument for data collection ensures unified answers. Besides taking this into consideration, the patterns and causal relationships can be established to generate generalizable findings that determine the impact of voice search on e-commerce. 
[bookmark: _Toc196245094]Research approach 
The approach of the research is the methodology part of the study in which the technique to collect, analyze, and interpret the information is determined. In the study by Ocaña-Fernández and Fuster-Guillén, (2021), the different types of the approach, including inductive, deductive, and abductive, are defined for the study. For the study use of the deductive approach is taken that moves from the general theory to the specific observation. It starts mainly with a hypothesis and the theoretical framework using primary data for the testing of the hypothesis. It is ideal for the study as specific hypothesis formulation regarding the relationship between the variables is identified and validated, contributing to existing research and the redefining of phenomena explored (Dzwigol, 2022). The benefit of taking this into the research is also that it is replicable, therefore ensuring the efficiency of the answers generated. Lastly, the structured nature of the deductive research thus helps in maintaining the focus and avoiding unnecessary data collection, therefore saving resources and time with the completion of the study before the deadline.  
[bookmark: _Toc196245095]Research strategy 
The research strategy is crucial for the completion of the study. It involves systematic investigation of the data informing strategic decision-making. The current study makes use of the survey, which is the most common method when conducting a quantitative study. The study by Firdaus et al., (2021), allows the researchers the collection information from the wide population in an efficient and cost-effective manner. It can be determined that the format of the survey ensures consistency in the responses by enabling the statistical generalization of the findings across the e-commerce sector. By using the survey technique in the research, the focus of the study is to make sure that the quantifiable evidence that identified the trends, preferences, and relationships regarding voice search adoption are evaluated (Islam et al., 2022). Through the LinkedIn platform, the target sample population of the study will be determined, including the E-commerce executives.  For the survey, Google Forms will be used as the technique to distribute and generate answers in an online manner. In the study, moreover, the use of only close-ended questions is to be involved taking purposive sampling into consideration for the generation of unbiased results for the study. 
[bookmark: _Toc196245096]Research choice 
The choice of research is one of the important layers in the onion methodology. There exists mono, multi, and mixed methods of research choices, which broadly determine the data collection method (Cheong et al., 2023). This can be qualitative or quantitative when selecting a mono method of research. In the study, the focus is on the mono method and, specifically, the quantitative nature of collecting data and analyzing it through statistical means. At the same time, the qualitative insights for the study are valuable in the research the focus on the on quantifying the casual relationships. Relaying solely on the quantitative evidence will be ensuring the generation of the rigorous statistical analysis and the generalization of the findings in the context of the larger population. The mono method quantitative will offer objective results and, moreover, enable the generalizability of the collected evidence across the different e-commerce platforms. Since the study is prioritizing the numerical trends with the structured hypothesis testing, the mono method will generate quantitative evidence. 
[bookmark: _Toc196245097]Time horizon 
In the context of the time horizon in the research onion, it is defined as the timeframe in which the research data is to be collected. If the data is collected in a single go, then it is referred to as a cross-sectional, and when the data for the research is collected over a period, then it is referred to as a longitudinal study (Sreekumar and Sreekumar, 2023). The selection of the time horizon is critical for the research as it defines the change in the study and the control variables with the overall scope of the study. For the study the use of the cross-sectional time horizon is to be selected. In this, the data for the research will be collected in a single snapshot. It is suitable for the research as it specifies the examination of the phenomenon at a specific point rather than the changes (Marra and Nielsen, 2025). This method defined the current adoption trends of voice search, the behavior of the users, and the strategies followed in the industry without tracking the long-term alterations that happened in technology. It moreover offers a snapshot of the search adoption in a numerical manner, which works well with the survey-based technology used in the research.  
[bookmark: _Toc196245098]Advantages and disadvantages of the method 
The research to select the primary quantitative research in the study is that it generates numerical results. Susilawati et al., (2025), cited that primary quantitative research is objective and free from personal judgments, therefore ensuring the authenticity of the study. It does help to establish clear patterns in the voice search adoption. The survey and the structured questionnaire, it does allow faster and larger scale data collection, ensuring responses from the diverse e-commerce stakeholders. In addition, with sufficient sample size, the results can be cross applied across other industries, which makes it easier to establish the relationship between voice search adoption and SEO strategies. On the contrary, it can be determined that Saliya, (2023), the disadvantage of the selected methodology is that although the statistical analysis reveals the trends of the study, it does not capture the underlying motivations and the reasons behind the behavior of the consumers. The participants in the online survey may not be able to offer entirely accurate answers due to personal biases and lack of engagement. For the achievement of statistical significance, a larger number of responses are needed, which may not be available in the current research to collect the data because of the limited time and ineffective allocation of resources. 
	Advantages
	Disadvantages

	Generates numerical, objective results
	Does not capture underlying motivations or reasons

	Free from personal bias, enhancing authenticity
	Participants may provide inaccurate responses due to bias or disengagement

	Allows faster and large-scale data collection
	Requires a large sample for statistical significance, which may not be feasible

	Captures clear patterns in voice search adoption
	Limited time and resource constraints may affect data quality and quantity

	Results can be generalized to other industries if sample is sufficient
	Lacks depth and context that qualitative data could provide


Table 1: Advantages and disadvantages of the collection or primary quantitative data
(Source: Created by author)
[bookmark: _Toc196245099]Effective tool for data collection 
Data collection for the study is a way to assemble the information for the research. Ghanad, (2023) there are two types of data collection strategies, which are primary and secondary. Primary data collection is taken for the study as it captures the quantifiable information that aligns with the positivist philosophy and the deductive approach. It does moreover make sure the standardization across all the participants of the research is essential for statistical analysis. It is easier to administer across the scale, especially among professionals across the different locations in the e-commerce industry (Mohajan and Mohajan, 2022). This allows objective comparison and hypothesis testing because of the theory, which is TAM. Google platform is ideal for study as it ensures the completion of research on a limited budget. The questionnaire to be framed in the research focuses on the awareness and the adoption of voice search optimization strategies with the investments to be made in voice commerce technologies and the perceived impact it has on sales and consumer engagement. The sample size for the research will be 100 e-commerce executives selected through a purposive sampling method. This sampling method will target people that are directly involved in content marketing, SEO, and e-commerce management, ensuring that the responses taken for the study are relevant and highly informed. 
	Element
	Details

	Method
	Online Questionnaire (Survey)

	Approach
	Quantitative, aligned with Positivist Philosophy and Deductive Approach

	Platform
	Google Forms (Cost-effective and accessible)

	Target Group
	E-commerce executives involved in SEO, content marketing, and e-commerce management

	Sampling Method
	Purposive Sampling

	Sample Size
	100 participants


Table 2: Data collection process
(Source: Created by author)
[bookmark: _Toc196245100]Data analysis 
According to the view of Limone et al., (2022), data analysis refers to the technology that is structured for the transformation of the collected data into the logical findings of the research. The raw survey data collected for the study is to be analyzed through quantitative means using MS excel. Descriptive analysis will first summarize the responses of the participants to reveal the key patterns of the study, which are mean, median, and mode. The inferential statistics, moreover, will determine the statistical relationship and the significance between the variables. The common statistical methods for the study adopted within the research are regression analysis, chi-square test, and correlation analysis. The process of data analysis moreover helps to make interpretation easier. The use of charts and graphs makes it easier to understand the relationship between the variables of the study and to test the hypothesis of the study. It also allows the comparison of the findings with existing literature for the identification of the trends, gaps, and new insights of the study. 
[bookmark: _Toc196245101]Timeline for the research process
	Task
	Week 1 
	Week 2
	Week 3
	Week 4
	Week 5
	Week 6
	Week 7
	Week 8

	Topic Finalization & Proposal Writing
	
	
	
	
	
	
	
	

	Literature Review & Framework Development
	
	
	
	
	
	
	
	

	Questionnaire Design (based on TAM)
	
	
	
	
	
	
	
	

	Ethics Approval / Pilot Testing
	
	
	
	
	
	
	
	

	Data Collection (Primary)
	
	
	
	
	
	
	
	

	Data Cleaning & Coding
	
	
	
	
	
	
	
	

	Data Analysis 
	
	
	
	
	
	
	
	

	Findings & Discussion
	
	
	
	
	
	
	
	

	Drafting Final Report
	
	
	
	
	
	
	
	

	Proofreading & Editing
	
	
	
	
	
	
	
	

	Final Submission & Presentation
	
	
	
	
	
	
	
	


Table 3: Timeline for the research process
(Source: Created by author)
In the first week the focus of the researcher is on the finalization of the topic and the preparation of the proposal. Followed by the first week, in the second week literature review will be finalized, and the framework will be developed. In the third week, the questionnaire will be designed based on the TAM. For the primary data collection, ethical approval is to be obtained for the research in the next week. The data collection will be done in week three, with the data cleaning and coding process in the coming weeks. The data will be analyzed in the fourth and fifth weeks, which will show the descriptive stats, reliability tests, and regression analysis using Excel. Lastly the discussion and interpretation will be framed with the drafting of the report. 
[bookmark: _Toc196245102]Ethical consideration 
Conducting the research with a strong ethical framework is paramount for the study as it ensures the well-being and the rights of the participants. Taherdoost, (2022), in the study, informed consent will be sought from the employees participating in the online survey with a clear and concise summary about the voluntary nature of participating in the research, their rights to withdraw at any point, and the data will only be used for the purpose of the study. Explicit consent is to be obtained before proceeding with the survey. 
Another key ethical consideration for the research is anonymity and confidentiality. In the study the anonymity of the individual respondents will be maintained throughout the process of research. The business-related or demographic information might be collected in the survey, but confidentiality will be maintained throughout the study (Ghanad, 2023). Additionally, the anonymity between the participants will be maintained, and the data will be aggregated for future analysis, protecting the individual identities. All the data collected will be stored securely in the appropriate manner to prevent unauthorized access and the disclosure of the information. The research will be conducted in a transparent manner, and no intention of deception regarding the nature of the study is to be sought. The researcher will be moreover striving for objectivity in the collection and analysis of the information, and all the potential biases for the research will be addressed and acknowledged. 
	Ethical Principle
	Description

	Informed Consent
	In the research, participants will be receiving a clear summary of the study's purpose and their voluntary participation. 

	Explicit Consent
	Formal and explicit consent is needed to be obtained before participants begin the online survey.

	Anonymity
	Participants' identities will remain anonymous by replacing names with the numbers throughout the research process.

	Confidentiality
	Any personal or business-related data will be kept confidential and only used in an aggregated form (Omodan and Dastile, 2023).

	Data Protection
	All collected data will be securely stored in password protected computers.

	Transparency
	The study will be conducted transparently. 

	Objectivity and Bias
	Researcher will maintain objectivity in data collection and analysis. 


Table 4: Ethical consideration in the research
(Source: Created by author)
[bookmark: _Toc196245103]Limitation of the study 
The limitation of the study is that the cross-sectional time horizon selected for the research, although it offers a snapshot of the relationship between the variables in a single shot, the changes are not tracked over time. The data will be collected through the surveys, which will rely on the participant self-reports of their attitudes, behavior, and experiences, which can be biased, therefore leading to potential inaccuracies in the responses (Limone et al., 2022). There does moreover exist sampling biases, which could limit the generalizability of the findings. 
Only focusing on the quantitative methodology adopted within the research, the lack of insights about the contextual factors are lacking in the current research. Qualitative research could have offered richer insights into these aspects. The field of voice search is also evolving, and it might be influenced by the current technology state, which may need revision with the advancement of the technology. 
	Limitation
	Explanation

	Cross-Sectional Time Horizon
	The research captures data at a single point in time, limiting the ability to observe changes or trends over time.

	Self-Reported Data
	Responses are based on participants' self-perception, introduce biases or inaccuracies (Saraswati and Devi, 2023).

	Sampling Bias
	Potential for non-representative sampling, affecting the generalizability of findings.

	Quantitative Focus
	Exclusive reliance on quantitative methods. 

	Lack of Contextual Understanding
	Without qualitative input, the study may miss underlying reasons or motivations behind participant behaviour.

	Evolving Nature of Technology
	Since the study focuses on voice search, findings may become outdated due to rapid technological advancements requiring future revision.


Table 5: Limitation of research
(Source: Created by author)
[bookmark: _Toc196245104]Conclusion 
In conclusion, the research offers a quantitative analysis of the transformative influence of voice search technology on the strategy of the e-commerce industry. The focus of the research will be to identify and validate the relationship existing between the dependent and independent variables of the research. By focusing on the aspect of the positivist philosophy and the deductive approach with the utilization of the survey, the statistical analysis will show the relationship between the consumer voice search behavior and the strategic responses resulting in the performance outcomes. While the study has a few limitations, including the cross-sectional and the self-reported quantitative study, the study will ensure methodological rigor and ethical integrity. The study does also limitation of the focus only on the qualitative data.

[bookmark: _Toc196245105]References 
Ahmed, S., Chowdhury, U.Y., Ashrafi, D.M., Choudhury, M.M., Ahmed, R. and Ahmed, R., 2025. Speak, search, and stay determining customers' intentions to use voice-controlled artificial intelligence (AI) for finding suitable hotels and resorts. Journal of Hospitality and Tourism Insights, 8(3), pp.967-987. https://www.researchgate.net/profile/Selim-Ahmed/publication/383946482_Speak_search_and_stay_determining_customers'_intentions_to_use_voice-controlled_artificial_intelligence_AI_for_finding_suitable_hotels_and_resorts/links/66e2e8cf2390e50b2c84e76b/Speak-search-and-stay-determining-customers-intentions-to-use-voice-controlled-artificial-intelligence-AI-for-finding-suitable-hotels-and-resorts.pdf 
Ahn, H., 2023. Unrevealing Voice Search Behaviors: Technology Acceptance Model Meets Anthropomorphism in Understanding Consumer Psychology in the US Market. Sustainability, 15(23), p.16455. https://www.mdpi.com/2071-1050/15/23/16455 
Anttila, M.M., 2021. Research on Search Engine Optimization Strategy for voice search. International Journal of Economics, Business and Management Research, 5(11). https://e-research.siam.edu/wp-content/uploads/2022/01/IMBA-2021-IS-Research-on-Search-Engine-Optimization-Strategy-for-Voice-Search.pdf 
AYERS, A.A., 2021. Adapting Urgent Care MarCeting Strategies to include Mobile and Voice Technologies. The Journal of Urgent Care Medicine. https://www.jucm.com/wp-content/uploads/2021/01/2021-15419-22-Practice-Management.pdf 
Bertsimas, D. and Stellato, B., 2021. The voice of optimization. Machine Learning, 110(2), pp.249-277. https://link.springer.com/content/pdf/10.1007/s10994-020-05893-5.pdf 
Cambre, J., Williams, A.C., Razi, A., Bicking, I., Wallin, A., Tsai, J., Kulkarni, C. and Kaye, J., 2021, May. Firefox voice: An open and extensible voice assistant built upon the web. In Proceedings of the 2021 CHI conference on human factors in computing systems (pp. 1-18). https://dl.acm.org/doi/pdf/10.1145/3411764.3445409 
Cheong, H.I., Lyons, A., Houghton, R. and Majumdar, A., 2023. Secondary qualitative research methodology using online data within the context of social sciences. International Journal of Qualitative Methods, 22, p.16094069231180160. https://journals.sagepub.com/doi/pdf/10.1177/16094069231180160 
Dambanemuya, H.K. and Diakopoulos, N., 2021. Auditing the information quality of news-related queries on the Alexa voice assistant. Proceedings of the ACM on Human-Computer Interaction, 5(CSCW1), pp.1-21. https://dl.acm.org/doi/pdf/10.1145/3449157 
DBS, (2025). Background on Voice Search. [Online]. Available through < https://www.dbswebsite.com/blog/trends-in-voice-search/  > Accessed on: 22nd April 2025
Dong, M., 2022. Application of Voice Database in Enterprise Human Resources Optimization Based on Improved Algorithm. Mobile Information Systems, 2022(1), p.4816516. https://onlinelibrary.wiley.com/doi/pdf/10.1155/2022/4816516 
Dubiel, M., Halvey, M. and Azzopardi, L., 2021. Exploring the impact of conversational strategies on user search experience in goal-oriented tasks in a voice-only domain (Doctoral dissertation, University of Strathclyde). https://strathprints.strath.ac.uk/76706/1/Dubiel_2021_Exploring_the_impact_of_conversational_strategies_on_user_search_experience.pdf 
Dzwigol, H., 2022. Research methodology in management science: Triangulation. Virtual Economics, 5(1), pp.78-93. https://www.virtual-economics.eu/index.php/VE/article/download/145/101 
Fetahu, B., Faustini, P., Castellucci, G., Fang, A., Rokhlenko, O. and Malmasi, S., 2023. Follow-on question suggestion via voice hints for voice assistants. arXiv preprint arXiv:2310.17034. https://arxiv.org/pdf/2310.17034 
Firdaus, F., Zulfadilla, Z. and Caniago, F., 2021. Research methodology: Types in the new perspective. Manazhim, 3(1), pp.1-16. https://ejournal.stitpn.ac.id/index.php/manazhim/article/download/903/760 
Froiz-Míguez, I., Fraga-Lamas, P. and Fernández-CaraméS, T.M., 2023. Design, Implementation, and Practical Evaluation of a Voice Recognition Based IoT Home Automation System for Low-Resource Languages and Resource-Constrained Edge IoT Devices: A System for Galician and Mobile Opportunistic Scenarios. IEEE Access, 11, pp.63623-63649. https://ieeexplore.ieee.org/iel7/6287639/6514899/10151879.pdf 
Gao, W., Du, K., Luo, Y., Shi, W., Yu, C. and Shi, Y., 2024. Easyask: An in-app contextual tutorial search assistant for older adults with voice and touch input. Proceedings of the ACM on Interactive, Mobile, Wearable and Ubiquitous Technologies, 8(3), pp.1-27. https://dl.acm.org/doi/pdf/10.1145/3678516 
Ghanad, A., 2023. An overview of quantitative research methods. International journal of multidisciplinary research and analysis, 6(08), pp.3794-3803. https://www.researchgate.net/profile/Anahita-Ghanad/publication/373370007_An_Overview_of_Quantitative_Research_Methods/links/67b28ffc645ef274a48341a1/An-Overview-of-Quantitative-Research-Methods.pdf 
GMI, 2025. Voice Recognition Market Size. [Online]. Available through < https://www.gminsights.com/industry-analysis/voice-recognition-market > Accessed on: 22nd April 2025
Gołąb-Andrzejak, E., 2023. AI-powered digital transformation: Tools, benefits and challenges for marketers–case study of LPP. Procedia computer science, 219, pp.397-404. https://www.sciencedirect.com/science/article/pii/S1877050923003149/pdf?md5=178920e560476cf77ccce70d410ea5c1&pid=1-s2.0-S1877050923003149-main.pdf 
Guo, C., 2022. Intelligent Voice System Design for Optimizing E‐Business Advertising Rhetoric Based on SVM Algorithm. Computational Intelligence and Neuroscience, 2022(1), p.1944275. https://onlinelibrary.wiley.com/doi/pdf/10.1155/2022/1944275 
Habu, A.A. and Henderson, T., 2023. Data subject rights as a research methodology: A systematic literature review. Journal of Responsible Technology, 16, p.100070. https://www.sciencedirect.com/science/article/pii/S2666659623000136 
Hocutt, D., 2021, October. Interrogating Alexa: Holding voice assistants accountable for their answers. In Proceedings of the 39th ACM International Conference on Design of Communication (pp. 142-150). https://dl.acm.org/doi/pdf/10.1145/3472714.3473634 
Hu, H.C., Chang, S.Y., Wang, C.H., Li, K.J., Cho, H.Y., Chen, Y.T., Lu, C.J., Tsai, T.P. and Lee, O.K.S., 2021. Deep learning application for vocal fold disease prediction through voice recognition: preliminary development study. Journal of medical Internet research, 23(6), p.e25247. https://www.jmir.org/2021/6/e25247/ 
Islam, M.R., Khan, N.A. and Baikady, R. eds., 2022. Principles of social research methodology. Springer Nature. https://link.springer.com/chapter/10.1007/978-981-19-5441-2_20 
[bookmark: _Hlk196241753]Jootoor, 2025. Voice Search Statistics for 2025: Usage & Growth Trends. [Online]. Available through < https://www.jootoor.com/voice-search-statistics/   > Accessed on: 22nd April 2025
Khurana, R.A.H.U.L., 2022. Applications of quantum computing in telecom e-commerce: Analysis of qkd, qaoa, and qml for data encryption, speed optimization, and ai-driven customer experience. Quarterly Journal of Emerging Technologies and Innovations, 7(9), pp.1-15. https://www.researchgate.net/profile/Rahul-Khurana-10/publication/386576044_Applications_of_Quantum_Computing_in_Telecom_E-Commerce_Analysis_of_QKD_QAOA_and_QML_for_Data_Encryption_Speed_Optimization_and_AI-Driven_Customer_Experience/links/675799b93f7c7c7a83216956/Applications-of-Quantum-Computing-in-Telecom-E-Commerce-Analysis-of-QKD-QAOA-and-QML-for-Data-Encryption-Speed-Optimization-and-AI-Driven-Customer-Experience.pdf 
Kirvan, P., 2025. What is speech recognition? [Online]. Available through < https://www.techtarget.com/searchcustomerexperience/definition/speech-recognition > Accessed on: 22nd April 2025
Limone, P., Toto, G.A., Guarini, P. and di Furia, M., 2022, July. Online quantitative research methodology: Reflections on good practices and future perspectives. In Science and Information Conference (pp. 656-669). Cham: Springer International Publishing. https://www.researchgate.net/profile/Marco-Di-Furia/publication/361805207_Online_Quantitative_Research_Methodology_Reflections_on_Good_Practices_and_Future_Perspectives/links/62d03807beb0402318764475/Online-Quantitative-Research-Methodology-Reflections-on-Good-Practices-and-Future-Perspectives.pdf 
Lopezosa, C., Codina, L., Guallar, J. and Pérez-Montoro, M., 2023. Voice search optimization in digital media: challenges, use and training. Profesional de la información, 32(3). https://revista.profesionaldelainformacion.com/index.php/EPI/article/download/87214/63402 
Makoni, T., Kadziyanhike, G., Mademutsa, C., Mlambo, M. and Malama, K., 2022. Community‐led monitoring: a voice for key populations in Zimbabwe. Journal of the International AIDS Society, 25(Suppl 1), p.e25925. https://pmc.ncbi.nlm.nih.gov/articles/PMC9274208/pdf/JIA2-25-e25925.pdf 
Malodia, S., Islam, N., Kaur, P. and Dhir, A., 2021. Why do people use artificial intelligence (AI)-enabled voice assistants. IEEE Transactions on Engineering Management, 71, pp.491-505. https://ore.exeter.ac.uk/repository/bitstream/handle/10871/126990/IEEE%20TEM_main%20doc%20Accepted%20version.pdf?sequence=1 
Marra, M. and Nielsen, B.B., 2025. Research methodology: best practices for rigorous, credible, and impactful research. Journal of International Business Studies, pp.1-3. https://www.researchgate.net/profile/Marianna-Marra/publication/388869219_Research_Methodology_Best_Practices_for_Rigorous_Credible_and_Impactful_Research/links/67ab09a5645ef274a479dc8a/Research-Methodology-Best-Practices-for-Rigorous-Credible-and-Impactful-Research.pdf 
Mishra, S.B. and Alok, S., 2022. Handbook of research methodology. Educreation publishing. https://dspace.unitywomenscollege.ac.in/bitstream/123456789/1319/1/BookResearchMethodology.pdf 
Mohajan, D. and Mohajan, H., 2022. Memo writing procedures in grounded theory research methodology. https://mpra.ub.uni-muenchen.de/115246/1/MPRA_paper_115246.pdf 
Ntumba, C., Aguayo, S. and Maina, K., 2023. Revolutionizing retail: a mini review of e-commerce evolution. Journal of Digital Marketing and Communication, 3(2), pp.100-110. https://tecnoscientifica.com/journal/jdmc/article/download/365/184 
Nyagadza, B., 2022. Search engine marketing and social media marketing predictive trends. Journal of Digital Media & Policy, 13(3), pp.407-425. https://www.academia.edu/download/64676560/Nyagadza.%20B.%20(2020)%20JDMP_pp1-19.pdf 
Ocaña-Fernández, Y. and Fuster-Guillén, D., 2021. The bibliographical review as a research methodology. Revista Tempos e Espaços em Educação, 14(33), pp. e15614-e15614. https://ufs.emnuvens.com.br/revtee/article/download/15614/11680 
Omodan, B.I. and Dastile, N.P., 2023. Analysis of participatory action research as a Decolonial research methodology. Social Sciences, 12(9), p.507. https://www.mdpi.com/2076-0760/12/9/507 
Panda, M. and Mishra, A., 2022. Digital marketing. See discussions, stats, and author profiles for this publication at: https://www. researchgate. net/publication/358646409. https://www.researchgate.net/profile/Manasmita-Panda/publication/358646409_DIGITAL_MARKETING/links/620d4a334be28e145c982d43/DIGITAL-MARKETING.pdf 
Panigrahi, S.N. and Palo, H.K., 2021. Analysis and recognition of emotions from voice samples using ant colony optimization algorithm. In Innovation in Electrical Power Engineering, Communication, and Computing Technology: Proceedings of Second IEPCCT 2021 (pp. 219-231). Singapore: Springer Singapore. https://www.academia.edu/download/82651663/978-981-16-7076-3_20.pdf 
Ricard, J., 2022. Hey Google, Why Integrating Voice Search In Ecommerce Sites Is Crucial 2022! [Online]. Available through < https://www.google.com/url?sa=i&url=https%3A%2F%2Fklizos.com%2Fhey-google-why-integrating-voice-search-in-ecommerce%2F&psig=AOvVaw1lrUDr-U-q8pkRym-P8OXq&ust=1745332990433000&source=images&cd=vfe&opi=89978449&ved=0CBcQjhxqFwoTCKDb05iu6YwDFQAAAAAdAAAAABAJ  > Accessed on: 22nd April 2025
Runaite, D., 2021. How will voice search optimisation aid or limit digital marketing? An End-User Perspective (Doctoral dissertation, Dublin, National College of Ireland). https://norma.ncirl.ie/5446/1/deimanterunaite.pdf 
Saliya, C.A., 2023. Integrated-flexible research methodology: an alternative approach. In Social research methodology and publishing results: A guide to non-native English speakers (pp. 1-10). IGI Global. https://www.researchgate.net/profile/Candauada-Arachchige-Saliya/publication/369158282_Integrated-Flexible_Research_Methodology_An_Alternative_Approach/links/65584793b86a1d521bf1ef75/Integrated-Flexible-Research-Methodology-An-Alternative-Approach.pdf 
Saraswati, P. and Devi, A., 2023. Mixed methods-research methodology an overview. Mathews Journal of Nursing and Health Care, 5(4), pp.1-3.  https://www.mathewsopenaccess.com/scholarly-articles/mixed-methods-research-methodology-an-overview.pdf  
Sparq, 2025. Voice Search in eCommerce: Statistics, Strategies, and Success Stories. [Online]. Available through < https://www.sparq.ai/blogs/voice-search-ecommerce   > Accessed on: 22nd April 2025
Sreekumar, D. and Sreekumar, D., 2023. What is research methodology? Definition, types, and examples. Paperpal Blog-Academic Writing Guides. https://paperpal.com/blog/academic-writing-guides/what-is-research-methodology 
Susilawati, A., Al-Obaidi, A.S.M., Abduh, A., Irwansyah, F.S. and Nandiyanto, A.B.D., 2025. How to do research methodology: From literature review, bibliometric, step-by-step research stages, to practical examples in science and engineering education. Indonesian Journal of Science and Technology, 10(1), pp.1-40. https://ejournal.upi.edu/index.php/ijost/article/download/78637/29986 
Taherdoost, H., 2022. What are different research approaches? Comprehensive review of qualitative, quantitative, and mixed method research, their applications, types, and limitations. Journal of Management Science & Engineering Research, 5(1), pp.53-63. https://hal.science/hal-03741840/document 
Wang, C.N., Dang, T.T. and Nguyen, N.A.T., 2021. Outsourcing reverse logistics for e-commerce retailers: A two-stage fuzzy optimization approach. Axioms, 10(1), p.34. https://www.mdpi.com/2075-1680/10/1/34/pdf 
Zenkina, E.V., 2022. About current trends in global e-commerce. Beneficium, (1 (42)), pp.68-73. https://cyberleninka.ru/article/n/about-current-trends-in-global-e-commerce 
Zheng, B., Bi, L., Cao, J., Chai, H., Fang, J., Chen, L., Gao, Y., Zhou, X. and Jensen, C.S., 2021. Speaknav: Voice-based route description language understanding for template-driven path search. Proceedings of the VLDB Endowment, 14(12), pp.3056-3068. https://vbn.aau.dk/files/483661453/p3056_zheng_1_.pdf 

2

image3.png
How speech recognition technology works

Algorithms
convert digitized
voice to text

I

Input to customer
relationship manage-
ment (CRM) system
and other apps

Conversion to

Analog- sampling and !
1o ! required output,
R e L L e
o links to CRM
Text
Text
Text

st resnasee A s eseveo TechTarget




image4.jpeg
@ KLIZO

Solutions put.

Perks Of Optimizing
Your Ecommerce Site For
Voice Search

Boosts your
consumer reach
and widens your

user base

Makes your business
more discoverable to
consumers

Makes your
business distinct
and different from
competitors

Helps adapt to a
more specific
approach to the
consumers

Makes you more Prepares your
appealing to eCommerce
those preferring business for the

voice search voice-first world

info@klizos.com nnnﬂ www.klizos.com @




image1.jpeg
Market Size (in billion $)

50

40

30

20

10

2024

Projected Market Size of Voice Interaction Market

2025 2026 2027
Year

2028




image2.jpeg
VOICE RECOGNITION MARKET  #Global farket Insights

Ll Statistics e
20212026 ff =

>$10
BN

CAGR (2022-28)

Et
2 5 % C‘;\'é’lg?2022-251: 18%

us. Germany Asia Pacific
cloud-based || i ' BFSlindustry Market Share (2021): 15%





image5.png
Prifysgol Cymru
¥ Drindod Dew Sant

J University of Wales
Trinity Saint David




