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Abstract

:

E-commerce is an area in which success largely depends on the e-commerce applications used. Currently, there are many studies that focus on various technological innovations in e-commerce systems, but a comprehensive concept of their improvement is lacking. In this regard, the main objective of the article was to explore the technological possibilities for the improvement of e-commerce systems and to propose a conceptual framework for their maintenance and development. The chosen research approach included a combined methodology–text mining analysis of existing developments and identifying the key themes and trends in papers and deep scientific analyses of the most-cited developments. As a result, a conceptual framework for the maintenance and development of e-commerce applications was proposed. To test the approach, publications from the scientific literature database Scopus, on the topic “e-commerce applications” were used. Experiments and text processing were performed with the software RapidMiner Studio. Several main directions for the development of e-commerce systems have been defined: the application of modern development tools; the technological base; and the possibilities of integration. Future research may focus on detailing each direction.
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1. Introduction


In recent years, the COVID-19 pandemic has given impetus to the digitalization processes of retail trade. Electronic forms of commerce have become a natural way of making purchases and sales. In 2022, 75% of EU internet users had bought or ordered goods or services. The proportion of e-shoppers grew from 55% in 2012 to 75% in 2022 [1]. Globally, in 2021, online sales amounted to about 4.9 trillion US dollars and forecasts for the next 4 years will grow by 50% to reach approximately 7.4 trillion dollars in 2025 [2].



Creating e-commerce systems is a complex task that requires first choosing the right software solution and then its maintenance, integration with other systems and improvement. There are different online trading systems depending on the participants: business-to-consumer (B2C), business-to-business (B2B), consumer-to-consumer (C2C), etc. and in this regard, it is necessary to note that in the present study we focus on the B2C sales model.



E-commerce platforms are web-based applications that are accessible from various devices, computers, tablets, and mobile phones. As they can be created using programming languages and technologies for web development or specialized software tools for creating e-stores. Basic front-end technologies for web development include: the basic markup language for describing the structure and content of HTML documents; style sheets, CSS, which specify how elements should be rendered, and the Java Script client-side web scripting language. A server-side programming language is used to build the programming logic of e-commerce systems. According to statistics, most used at the moment are: PHP, ASP.NET, Java, Node.js, Python and Ruby [3,4]. To facilitate development, in most cases, software frameworks are used, which unite various components in larger ones. For example, Laravel is one of the most popular PHP framework systems [5,6]. There are also specialized tools for developing e-stores. They represent ready-made software systems where basic functionalities of an e-store are built, and only installation, settings and integration are required. The variety in this group of software tools is great. These include software solutions from leading business software developers such as SAP Commerce Cloud, Oracle Commerce, Dynamics 365 Commerce, etc., as well as open-source web platforms for creating online stores such as WordPress WooCommerce, OpenCart, PrestaShop and many others [7].



The choice of a specific software solution largely depends on the requirements of the specific business and on the existing company systems and their integration capabilities. Regardless of which of the listed ways the e-commerce application was created, if merchants want to offer more convenience to their customers, they must constantly improve their platforms, integrate them with other applications, make further refinements and technological updates. The impact of technological change on the development of e-commerce is significant [8].



There is relatively little research focused on methods for evaluating and developing e-commerce systems. Rijayana and Nugraha recommend using the action research design method, which includes the following phases: diagnosing, action planning, action taking, evaluating and learning [9]. Other authors suggest two ways of evaluating e-commerce systems. The first one is based on mathematical algorithms and the second on KPI indicators for the usability of an e-store [10]. Although the research says that the results can be useful to e-store developers, we believe that the results determine the economic efficiency of the activity and are not directly aimed at e-commerce systems.



Other research proposing e-commerce systems evaluation methods is related to e-commerce website usability evaluation based on big data processing [11,12,13]. A platform model based on the collaboration of systems in a common digital ecosystem was proposed by Aulkemeier, Iacob and van Hillegersberg. Although the model is of a more general nature, the authors have shown the applicability of the platform for integrating systems in the field of e-commerce [14]. Most studies focus on a chosen technological solution, the application of which improves e-commerce systems only in a certain aspect. Such research is related to the application of blockchain technology [15,16], cloud computing [17,18], and machine learning [10,19,20,21]. According to a number of specialists, automation and the use of systems, tools or algorithms with artificial intelligence to support activities are the basis of the development of the sector [22,23,24].



All the analyzed studies provide useful guidelines for the improvement of e-commerce systems, but only in a certain aspect. We believe that the development of e-commerce requires the application of innovative solutions, applied both in the organization of the activity and in the software tools, supporting its implementation. In this regard, the main goal of the present study is to propose a conceptual framework, based on an analysis of the existing approaches to the development of e-commerce applications, defining the guidelines for their maintenance and development. The main contributions of the research are related to the method of identifying modern trends for the improvement of e-commerce systems, which allows offering a complete and in line with current trends concept for their development. The chosen research approach includes a combined methodology—text mining analysis of existing developments and identifying the key themes and trends in the papers and deeper scientific analysis of the most-cited developments.



The present research is significant for the technological improvement of e-commerce-supporting platforms and aids in the creation of flexible, modern and reliable software support for e-commerce.



The originality of this study is in two directions, firstly, it uses a combined methodology and thus better covers trends in the development of e-commerce systems, and secondly, offers a comprehensive conceptual framework based on numerous studies.




2. Materials and Methods


In this study we used the methodology presented in Figure 1. The methodology was combined and includes two stages of research. It was based on theoretical analyses and summaries of current publications and technologies for automatic natural language processing. Based on the synthesis of the obtained results, a conceptual framework for the maintenance and development of e-commerce applications is proposed.



The first stage of the research was theoretical and represents a systematic review of the literature and a presentation of the main statements on the considered subject.



To extract the main discussed topics, we used publications that were found in Google Scholar by searching the phrase “technological advancement of e-commerce applications”. The PRISMA (preferred reporting of items for systematic reviews and meta-analyses for scoping reviews) statement was used to identify the publications [25].



The second stage was the discovery and extraction of knowledge from research articles, reports that were relevant to the research problem published in scientific journals, conference proceedings and indexed in the Scopus database. This stage included:




	
Searching by keywords and setting filters to retrieve publication abstracts in English, published after 2019;



	
Application of text mining technologies to extract information from the collection of textual data.








As is known, text extraction covers a wide variety of tasks: text categorization and grouping; extraction of key concepts; finding associations between text, terms; sentiment analysis; creating grammatical taxonomies; annotation of documents, etc. [26]. We use computer natural language processing to identify the main topics discussed in e-commerce research and the applications with which it takes place. Processing the text summaries involves applying techniques for pre-processing the text and converting it into vectors of words and topics modeling using the latent method Dirichlet allocation (LDA).




3. Results of Applying the Methodology


3.1. Literature Review


It is known that when active, an e-shop operates and generates a lot of new data. Using them to obtain information is a tool to engage more with customers and offer better products and services. There are a number of studies in the literature on the application of big data analysis in e-commerce [27,28]. Some of their most used applications are for: the optimization of logistics processes [29]; for customer segmentation [30]; analyses of customer satisfaction [31], etc. In most cases, the analyses use the large amount of structured data. However, it is necessary to note that in order for the obtained information to have a greater value, it is good to analyze both the structured data from the database and the unstructured data that is obtained from comments, clicks, likes, links, etc. [32].



Data analysis and transformation methods are also diverse and in most studies are based on artificial intelligence and machine learning [33]. Analytics based on combined data are more comprehensive and accurate and are of great importance for risk research [34] and personalization of services for directing users to information that would be most useful to them [35]. They can help to understand how websites for commerce and services are used, what users search for most often, and to assist marketing specialists in market analysis and segmentation.



There are many positive examples of the use of artificial intelligence (AI) technologies in scientific research in e-commerce [20]. Some authors suggest using neural network-based systems to generate “tips” based on the multitude of user comments [36]. Others show how AI e-commerce systems can view their customers’ preferences in real time and help them achieve greater sales as well as customer satisfaction [37]. In a study by Metsai et al. the application of AI is in the following main categories: recommendation systems; virtual reality systems and augmented reality systems and recommendation agents [38].



Supporting decision-making in e-commerce by offering real-time communication systems with company employees or with chatbot systems is liked by users. It creates facilities and conveniences for customers, according to research 71% of users use chatbots to solve problems related to purchases [39]. Bots, or more commonly called chatbots, are automated software programs with artificial intelligence that enable human–bot interactions [40]. Chatbots help users with inquiries and information searches, providing answers to frequently asked questions [41]. These applications are usually installed in addition to e-stores and can have different functionalities, some of them are self-learning in the process of operation. It is recommended to integrate chatbot applications based on technologies such as AI, natural language processing (NLP), or deep learning. In general, AI is defined as an important driving force for the development of e-commerce [42].



The mass penetration of social platforms and their possibilities for marketing activities leads to the evolution of e-commerce systems [43]. Their development can be considered in two directions. The first is related to the addition of opportunities for the direct offering of goods and services in social networks and the implementation of so-called social commerce [44]. The social trade is proven useful like additional channels for online commerce [45]. The second direction is related to adding functionalities in e-stores that allow networking and user interactions through social elements such as likes, reviews, recommendations, information sharing. These improvements in e-commerce systems stem from the influence of social networks and help both consumers and businesses in their information sharing and management activities. These recommended functionalities for e-commerce systems are called s-commerce and are considered as a subset of e-commerce where social media elements are used to improve customer interactions and contribute to business promotion [46].



Based on the theoretical analysis of literary sources on the topic of research, we can conclude that the improvement of e-commerce systems is mainly related to the integration of innovative and useful applications for the implementation of recommendations, chatbot systems, and analytical functions for processing large volumes of data and real-time data.




3.2. Automatic Text Analysis


We also used automatic natural language processing technologies to discover and extract knowledge from research articles. For this purpose, a collection of 3099 abstracts of publications in the Scopus database was first created by keyword searches. Abstracts were used because they present the essence of studies in a synthesized form and thus increase the precision of the computer searches [47]. Posts were found by keywords and phrases: “e-commerce applications”, “e-commerce systems”, “e-commerce” and “innovations”. They were for the period from 2010 to 15 January 2023, in English. Their processing was performed according to the scheme shown in Figure 2.



The main stages of processing were:




	
Scopus database.



	
Pre-processing the text to convert it into a vector of words.



	
Using the LDA approach to discover the topics.








Text pre-processing included the following actions:




	
Tokenization—dividing the text into separate words;



	
Transformation of case letter case conversion—to make all words spelled the same way, for example to convert to lowercase letters;



	
Filter tokens by length—filtering words according to their length, which allows, for example, to exclude words with a length of up to two or three characters;



	
Filtering stopwords—deletion of redundant words according to a predefined dictionary of so-called “redundant” words in the English language;



	
Generation of n-Grams (terms)—a sequence of n elements, words, is created.








Topic modeling is used to discover the topics that occur in document abstracts. The LDA approach is based on probability vectors of words that indicate their relevance to the text corpus [47]. LDA is basically an iterative algorithm, which in order to work needs to be given the number of searched topics [48]. Then, one can select the first few words most likely to belong to the particular topic and search for a description of the topic.



The software product Rapid Miner was used to test the approach. Figure 3 shows the most frequent words identified, and Table 1 groups the most used words.



Textual analysis shows that the most frequently used words by researchers in the abstracts of their publications were: data, learning, development, recommendation, learning, social, logistics, and technology. Three main topics were identified.



The words in the first group emphasize the importance of logistics, logistics systems and services, and technology. The words in the second group emphasize social networks and customer and purchase analytics. The words from the third group show the importance of data, recommendation systems and the use of different methods of analysis and studying reviews.



Extracting key trends through text mining technologies complemented and strengthened the themes identified through the literature review. We believe that the application of a research trend analysis methodology helps us to identify modern approaches in the development of e-commerce applications. Combining them with the existing requirements for e-shop-type web developments imposed by their specificity allows us to derive the main guidelines for the maintenance and development of e-commerce applications.





4. A Conceptual Framework for the Maintenance and Development of E-Commerce Applications


The results of the applied methodology for extracting the key factors for the improvement of e-commerce applications show that in scientific research the influence of one or another factors on the technological development of e-stores is emphasized, but there is a lack of a comprehensive contextual framework that shows all the possibilities for improving this kind of application. In this regard, and based on the nature of e-commerce applications, as well as the identified important features for their development, we can offer a comprehensive conceptual framework for the maintenance and development, which consists of three main groups of factors (Figure 4).



The first group of factors includes the application of modern tools and web technologies for development and web applications that allow the creation of e-stores with an appropriate design, structure, navigation system, content management capabilities, SEO optimization, security mechanisms, and more. In addition, it is important for e-shops to have very good administrative modules, which mainly serve to set up and maintain the created e-shops. They can: set settings for the e-commerce website; construct product catalogs; install payment modules; determine the terms of delivery; and display reference and statistical information.



As already mentioned, the range of front- and back-end technologies used in the development of e-stores is wide. We believe that in order for a software technology to be suitable for e-commerce application, it must meet the following requirements:




	
Provide professional development tools;



	
Applicable to more complex applications that can be integrated with other systems;



	
Must be based on modern Internet technologies and framework systems;



	
Support the operation of various types of client devices, including mobile devices in the implementation of the principles of multi-channel access;



	
Enable universal access to multiple data sources;



	
Reliable and secure [49], as business processes related to payments and confidential information are automated.








The second group of factors that are important for the development of e-commerce applications is based on the development of additional functionalities that apply the concept of data science, the implementation of modern live communications systems and social platform integration. Expanding the functionality of e-commerce applications is mostly related to improving a company’s marketing strategy, since one of the main tasks of e-commerce is to influence purchase decisions. The application of new technological solutions based on modern technologies facilitates product information and better decision-making [50]. In this regard, additional functionalities can be many and varied, such as: sentiment analysis of customer opinions [51]; customer segmentation [52]; and the analysis of sequences of actions, events [53], tracking systems [54], and others. The main goal of e-commerce applications is to become a virtual reception, where users are guided when making purchases and can count on real-time help and communications with employees.



As a third group of factors, we have indicated integration with other systems, both internal, such as analytical systems, and external, such as, e.g., the providers’ systems. E-commerce applications need to be part of an organization’s overall digital platform. This would improve intra- and inter-organizational communications [55]. The integration of e-commerce systems, as part of a company’s information security, needs to be considered in the following aspects:




	
Application integration. Useful applications to integrate are: referrals, email marketing, and chatbot systems.



	
Data level integration. Using an integrated database and integration with external data sources, including unstructured data, to improve analytics.



	
Integration with partner and supplier systems. System-level integration with supplier companies is mainly by payment modules and logistics companies.









5. Discussion


The proposed conceptual framework provides e-commerce application developers with guidelines for developing platforms that assist customers in their choices and fully meets their needs. Following the proposed guidelines will allow developers to create applications that are based on the most used and reliable development technologies, and include advanced functionality that allow the creation of smart e-commerce solutions using intelligent software technologies and data analysis methods.



Such modern e-commerce applications are necessary for managers [56] because they provide an opportunity to perform effective market analyses, compare customer reviews of products, discover competitors’ strengths and weaknesses, and search for new business opportunities. The information provided in real-time, as well as the accumulated data, can help apply flexible strategies for managing the relationship with clients for dynamic pricing and predicting future trends. Although the idea of using smart technologies in e-commerce is not new [23], the present study systematizes and gives a detailed description of the possible directions for the development of e-commerce applications.



From a practical point of view and considering the extraordinary dynamics of developing web-based systems, the application of the proposed framework provides ease for customers. Applications using modern front- and back-end technologies become easily discoverable by search engines, they are easy and intuitive to use, load quickly and work reliably [57].



It is good practice to monitor the trends in the development of software platforms for creating e-stores and choose the most suitable approaches for implementation [58]. It is necessary to note that the choice of a technological set of software tools for the development and maintenance of an e-store correlates with the experience of the developers in the development and maintenance of online platforms.




6. Conclusions


E-commerce applications play an important role for organizations. They provide the necessary information to customers and help them in the buying process. Their development with modern software tools, as well as the inclusion of a suitable set of functionalities, could give organizations significant competitive advantages. Therefore, in this study, we proposed a conceptual framework to guide the maintenance and implementation of innovative innovations in e-commerce applications. Through it, an assessment can be made regarding which factor an e-store needs developing and to improve online stores. As a result of the application of the conceptual framework for maintenance and development, e-stores will be able to implement innovations in their activity, and create a modern and high-tech virtual environment for online trading.



The present study shows the significance of the choice of platform and technologies for the creation of e-stores. However, it is necessary to note that the study has the following limitations. Only the Scopus database was used for automatic abstract analysis, the analysis did not include all journals and conference proceedings. The publishing period is also limited, and only selected keywords were set. Future research could be based on other parameters regarding publications.



The subject of future developments may be detailing the framework and defining detailed guidelines for the creation of a well-structured and organized e-shop, since web design is an important factor for the success of e-shops [59] and the development of a model for the support and development of applications created with specific technologies, for example, those using open-source platforms.
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Figure 1. Research methodology. 






Figure 1. Research methodology.



[image: Businesses 03 00015 g001]







[image: Businesses 03 00015 g002 550] 





Figure 2. Text mining approach for discovering the main topics in the publications. 
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Figure 3. World cloud diagram. 
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Figure 4. Conceptual framework for the technological advancement of e-commerce applications. 
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Table 1. The most used words in groups.
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	Group 1
	Group 2
	Group 3





	development
	social
	data



	data
	business
	recommendation



	logistics
	digital
	users



	system
	customer
	learning



	technology
	factors
	reviews



	service
	data
	network



	supply chain
	analysis
	systems



	cross
	purchase
	method
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