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ABSTRACT  

 

This research paper aims at analysing the trends of the adoption of scalable and efficient cloud service models 

for the e-commerce platforms. The nature of online retail business has thus called for the development of strong, 

adaptable, and high-capacity infrastructure to cater for the escalating demands of the e-tail business. This paper 

looks into different forms of cloud architectures, scaling methods, performance enhancement approaches, and 

security concerns with special reference to ecommerce applications. To overcome the above-mentioned problems, 

based on the literature review, critical analysis of the existing approaches to design and implementation of cloud-

based ecommerce solutions, and evaluation of the case studies, this paper aims to give recommendations 

regarding best practices for the design and implementation of cloud-based ecommerce solutions. Concerning 

cost, key issues, performance indicators and the future of CC for ecommerce are also discussed in the study. The 

results of the present research may be useful for managers and developers who are willing to build truly usable, 

performance-oriented, and secure ecommerce applications based on cloud technologies.  

 

Keywords: Cloud computing, ecommerce, scalability, efficiency, microservice architectures, containerization, 
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INTRODUCTION  

 

Background  

Global retail ecommerce sales are anticipated to be $4 trillion in the next ten years which is a very significant growth in 

the ecommerce industry and market in the last ten years. 9 trillion by 2021 (eMarketer, 2021). This increase in usage is 

due to the advancement of technology, shift of consumers‟ preferences, and the availability of the internet in the various 

parts of the globe. Consequently, the opportunities brought by the digital world and consumer themselves create 

unusual pressure on the scalability and efficiency of the ecommerce platforms.  

 

The seemingly unrelenting evolution in the complexity of business has been matched only by the advent of cloud 

computing, an opportunity that delivers computing resources, storage and services on advances demand. The use of 

cloud solutions in ecommerce has received a lot of traction in recent years since it has streamlined the ability for 

businesses to grow, enhance customer experience and also cut back on expenditure relating to setting up and 

maintaining infrastructure for ecommerce. However, current sophisticated ecommerce systems coupled with constant 

fluctuations in the demands of online retail call for a technical and new approach to cloud design and control.  

 

Problem Statement  

Even though the cloud computing has many benefits, the ecommerce platforms are facing certain problem which are 

directly connected with scalability, efficiency and optimization. These issues are especially magnified during the busy 

shopping days for instance during Black Friday or the holiday season where there is a likelihood to encounter higher 

traffic or more transactions than usual. Analysing the data obtained by Adobe Analytics (2020) it was identified that 

global e-commerce sales during the 2020 holiday season was $188. 2 billion in the United States only, which makes 

32%. 2% year-over-year increase. This has raised the need for solid, highly-available and scalable solutions for clouds 

in order to manage these rapid and highly volatile loads (Adobe Analytics, 2020).  

 

Moreover, the kind of services that are needed in ecommerce platforms vary from the product catalogue to the shopping 

cart, from the payment processing to the order fulfilment, and so on – all of these requiring relatively complex and 

specific architectures. Every part of an ecommerce system may be more or less scalable and require different 

performance characteristics, so cloud architecture must be more flexible and based on a modular system.  

 

Also, the use of ecommerce is a global phenomenon, which requires the solutions to provide low latency to the users 

across the geographical spread and meet the data privacy and compliance standards. On one hand, the complexity of 

such requirements, especially when it comes to large numbers of user transactions as well as the need to minimize costs 

and maximize availability define a quite rigid problem space that ecommerce businesses and developers have to work 

within (Zhang, Liu, Nepal, Yang, & Chen, 2021).  
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Research Objectives  

The primary objectives of this research are:  

 

1. In order to examine current architectures of cloud and potential integration to the ecommerce platforms.  

2. To study „scalability‟ and „optimization‟ practices for cloud-based ecommerce platforms as an area of interest.  

3. In order to assess incorporate security measures and launch an assessment in the field of cloud protection of 

sensitive ecommerce information.  

4. For the evaluation of performance measures and benchmarking techniques of cloud-based ecommerce 

platforms.  

5. To analyse costs and possibilities of cost reduction in cloud-based ecommerce solutions infrastructure.  

6. To discover new developments and possible future problems in cloud computing for ecommerce.  

 

 
 

LITERATURE REVIEW  

 

Cloud computing in E commerce  

Integration of cloud into ecommerce platforms has brought a big change how these platforms are developed, 

implemented, and controlled. Almusawi et al., 2018 opine that the recent shift to cloud services in the ecommerce 

sector has had positive impacts on issues to do with scalability, cost and time required to bring new features to the 

market. The authors highlight that cloud-based ecommerce solutions can be broadly categorized into three service 

models: IaaS, which stands for Infrastructure as a Service, PaaS which stands for Platform as a Service, and SaaS 

which stands for Software as a Service. Tsai et al. (2019) have identified that there is a need to pay attention to the kind 

of cloud model that is used depending on the needs of a given ecommerce business. Their conclusions are that IaaS 

offer the firm the highest level of control and flexibility over the system, while the PaaS and SaaS has the potential to 

radically reduce development and maintenance overheads for, for instance, a small ecommerce company. In a survey 

that the authors undertook, 68 % of the S&M sized business dealing in ecommerce said that they would prefer PaaS or 

SaaS Due to the lower overhead costs and time taken in implementing them (Zhang et al., 2020).  

 

Scalability Challenges in Ecommerce Platforms 

Another issue, which might be relevant for the ecommerce platforms, is the question of how they can cope with 

increased traffic load. As per the review conducted by Zhang et al. (2020), the following are some of the significant 

scalability issues; Database Issues, Stateful Entities, Monolithic Architecture, and Resource Utilization. As far as the 

authors are concerned, in order to manage these challenges, it is necessary to introduce certain architectural measures, 

including the use of microservices, and advanced scaling methods including application of the database sharding and 

caching.  In a study by Liu et al. (2021), the researchers focused on the problems of scalability that a large ecommerce 

platform had faced during a flash sale event. The study informed that the platform recorded a 500% increase of traffic 
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within the first hour of the sale and there was 30% faster response time and 15% higher cart abandon rates. These 

results suggest the urgent need of proper scalability solutions for cloud-based ecommerce applications and systems.  

 

Efficiency Considerations for Cloud-Based Solutions 

What is to be noted here is that efficiency in terms of cloud-based solutions of ecommerce is not only about use but 

also the effectiveness of the resources being employed in ecommerce. According to Li et al (2019) it is vital in the 

achievement of reduced expenses, with excellent performance in the usage of resources. Their paper presents an idea of 

machine learning for the prediction of the needed resources and for the self-organization of cloud resources. The 

authors managed to show that their experiments cut cloud costs by 22% using a dynamical allocation of resources while 

still matching static methods‟ efficiency.  

 

Also, Chen et al. (2020) study on the performance of cloud-based ecommerce systems in terms of data storage and 

access. From the works of the authors, there is a new technique in data partitioning and caching, which enhance low 

latency for most ecommerce operations like product search and inventory update. Proposed novel system they brought 

the average response time of the query to 40% less than the conventional database systems (Wang, Chen, & Wang, 

2021).  

 

 
 

METHODOLOGY 

 

Research Design 

This study employs a mixed-methods approach, combining quantitative analysis of performance data with qualitative 

assessments of cloud architecture designs and industry best practices. The research is structured as a comprehensive 

literature review supplemented by case studies of real-world ecommerce implementations. This approach allows for a 

holistic examination of the challenges and solutions in developing scalable and efficient cloud-based ecommerce 

platforms. 

 

Data Collection Methods 

Data for this research was collected through the following methods: 

 

1. Systematic review of academic literature published between 2016 and 2021, focusing on cloud computing, 

ecommerce, scalability, and performance optimization. 

2. Analysis of industry reports and white papers from leading cloud service providers and ecommerce platform 

vendors. 

3. Case studies of large-scale ecommerce platforms, including both successes and failures in cloud 

implementation. 
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4. Interviews with cloud architects and ecommerce developers to gather insights on real-world challenges and 

solutions. 

5. Performance benchmarks and metrics from publicly available datasets and cloud provider documentation 

(Wang et al., 2019). 

 

Analysis Techniques 

The collected data was analyzed using a combination of qualitative and quantitative techniques: 

 

1. Thematic analysis of literature and interview data to identify recurring challenges and proposed solutions in 

cloud-based ecommerce. 

2. Statistical analysis of performance metrics and benchmarking results to evaluate the effectiveness of various 

scalability and efficiency strategies. 

3. Comparative analysis of different cloud architectures and their impact on ecommerce platform performance. 

4. Cost-benefit analysis of various cloud service models and optimization techniques. 

 

CLOUD ARCHITECTURE FOR ECOMMERCE PLATFORMS 

 

Microservices Architecture 

Microservices as an architecture have evolved to be one of the most used approaches when developing for large 

scalable ecommerce systems. This architectural style is based on the decomposition of the application into small and 

independent services that can be deployed at different levels and which can communicate with each other through a 

standard API. According to Newman (2019), microservices have the following benefits for the ecommerce platforms: 

scalability, shorter deployment time, and better handling of faults.  

 

A typical microservices architecture for an ecommerce platform might include the following components: 

 

1. Product CatLog Service  

2. Inventory Management Service  

3. Order Processing Service  

4. User Authentication and Authorization Service  

5. Payment Gateway Service  

6. Recommendation Engine Service  

7. Search and Discovery Service  

 

All of these services can also be built, deployed and managed individually, so that each service consumer can control 

and optimize the consumed resources. However, managing microservices as a type of architecture is going to be 

challenging in the aspects of service discovery, inter-service communication, and data integrity.  

 

To overcome these challenges, many ecommerce platforms use service meshes including Istio or Linkerd in their 

operation. To enable service-to-service communication these tools offer a dedicated infrastructure layer that includes 

load balancing, service discovery and security. In accordance with the findings by Garcia et al. (2020), engaging a 

service mesh in a microservices-based e-commerce platform indeed opened for a 30% cut in latency, as well as a 25% 

overall system reliability enhancement on average (Tsai, Wang, & Yan, 2019).  

 

Containerization and Orchestration  

Containerization technologies for example Docker has proved essential especially in microservices deployment within 

clouds. Containers create a more efficient and portable infrastructure for running applications to allow easier and 

quicker distribution of services across the various providers or within the organization‟s internal environment.  

 

Speaking of container orchestration, Kubernetes has become the market leader and is currently the most widely used 

solution. According to the survey conducted in the same year by the Cloud Native Computing Foundation, Kubernetes 

had uptake rate of 78% among the used technologies in production. Kubernetes is a platform that offers a range of 

flexible options for managing the deployment, scalability, as well as the entire lifecycle of applications based on 
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containers, and that at the same time makes it a suitable tool for microservice-based ecommerce platforms with 

fluctuating operational intensity (Thompson, Mullins, & Choo, 2021).  

 

Here's an example of a Kubernetes deployment configuration for a product catalogue microservice:  

 

 
 

This configuration configures a deployment of three replicas of the product catalogue service as well as resources limits 

and requests to optimise its acquisition of resources from a Kubernetes cluster.  

 

Serverless Computing  

Serverless computing is a completely new model in cloud-based deployment that will go a long way in shifting 

architecture in the clouds. For various ecommerce platforms, the adoption of serverless computing is beneficial in the 

manner of how it scales and is (cheaply) utilized in various event-based tasks like order management or inventory 

check.  

 

In their study Baldini et al. (2019) show that serverless computing promises to deliver advantages for ecommerce 

business, including decreasing operational cost and increasing efficiency of resource utilization. But the authors warn 

that in serverless architectures, complexity can increase significantly in regards to monitoring, debugging and state 

management between the invocations of functions.  

 

It is widely accepted to utilise both serverless functions and managed services in order to incorporate server lessness 

into ecommerce, getting rid of unnecessary complexities. For instance, an order processing workflow may incorporate 

AWS Lambda services in which services such as Amazon SQS for events, Amazon DynamoDB or Amazon S3 for data 

storage.  
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Here's an example of an AWS Lambda function for processing orders:  

 

 
  

This org. Json org. Json is a Lambda function that processes order from an SQS queue and translates their status into 

DynamoDB table. The serverless approach implies that the function can increase or decrease of the number of orders 

received without own server considerations.  

 

SCALABILITY STRATEGIES  

 

Horizontal Vs Vertical Scaling  

This a very important attribute when it comes to ecommerce platforms especially at seasons of high usage rates. On this 

basis, two major broad categories of scaling include: Scaling out also known as horizontal scaling up also known as 

vertical scaling Horizontal scaling entails the addition of more copies of an application or service to offset the 

workload, and vertical scaling entails resource augmentation relating to CPU or memory among others in the existing 

copies.  

 

Sharma et al. surveyed horizontal and vertical scaling strategies for ecommerce workloads and published the results in 

2020. Based on their observations, they have pointed out that depending on the nature of microservices architecture, 

horizontal scale out gives improved levels of performance and cost effective for most of the ecommerce applications. 

The authors stated that horizontal scaling provided, on average, thirty-five percent overall throughput increase and the 

corresponding absolute decrease in response times by about twenty-eight percent compared to vertical scaling under the 

similar load.  
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However, the process of vertical scaling can still be useful for some components of an ecommerce system – for 

example, a database, or a caching layer, which may become more complex if several instances are created.  

 

Auto-scaling Techniques  

Auto-scaling is one basic function of cloud-based ecommerce platforms, which can help the system self-adjust the 

resources according to the traffic. Nearly all the leading cloud providers have auto-scaling features that can be set to 

scale up and down an application with putative metrics, infrastructural metrics similar to CPU utilization and data 

traffic or particular values from the application.  

 

Liu et al. (2021) conducted a study to analyse the various auto-scaling policies for ecommerce load conditions. The 

authors distinguished between reactive scaling, that is, scaling based on available metrics, and predictive scaling, with 

scaling being based on machine learning methods with predicted future rates (Singh, Sharma, Moon, & Park, 2021).  

 

According to their results, predictive auto-scaling provided for 15% better resource allocation and 10% better 

economical utilization than reactive method at a cost of scaling.  

 

 
 

Database Sharding and Partitioning  

When the ecommerce platforms are expanding, the database performance tends to be a problem. By sharing the data 

between different database instances, or by dividing it between different tables, the data is better distributed and queries 

run faster. One of the most through studies performed by Wang et al. (2019) was focused on the analysis of different 

sharding approaches that can be used in ecommerce databases and their performance consequences.  

 

Vertical partitioning of data and horizontal sharding of data gave better performance for typical ecommerce usage that 

the authors observed. According to their experiments, the above approach brought about a cut down of query latency by 

60 percent while at the same time realizing a throughput gain of 45 percent in comparison to a single consolidated 

database. Essentially, proper attempts at sharding have to take into account popular data access patterns and typical 

queries in the context of ecommerce applications. For instance, while the data of product catalogue can be vertically 

split where current product data is isolated from the less active data, the data of the order can be horizontally split 

depending on the customer ID or the order date (Singh, Chatterjee, & Satapathy, 2020).  

 

EFFICIENCY OPTIMIZATION  

 
Caching Mechanisms  

Caching is one of the efficiency methods that can enhance cloud‟s ecommerce platforms effectiveness. Flagging the 

data that is most often required for access by either memory or fast storage such as in the case of program caching can 

reduce the load put on the database and increase its response rates. Li et al. (2020) investigated different strategies for 

caching in an ecommerce application and the efficiency of different options.  
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It was noted from the study that 1) Application-level caching with your application; 2) Distributed caching of data 

within the infrastructure and 3) a CDN was all seen to improve the performance of ecommerce workloads although, a 

combination all three was seen to offer the best performance. The authors stated that this approach was good enough to 

cut the average number of page loading time by two thirds and the number of times the database was loaded by four 

orders during the high traffic.  

 

Using the caching technique is incredibly valuable, as it depends on data consistency and caching invalidation. For 

instance, a „product details‟ page might be cached with a TTL of 15 minutes whereas inventory levels might have a 

short TTL or real-time cache invalidation on order events (Newman, 2019).  

 

Content Delivery Networks (CDNs)  

Content Delivery Networks are some of the most vital components of enhancing the performance of the global 

ecommerce platforms. Thus, using the methods of coverage of static content such as images, CSS, and JavaScript and 

even dynamic content across a network of the geographically distributed servers, the CDNs can minimize the latency 

and enhance thecox value for the customers across the globe.  

 

One of the studies by Zhang and colleagues published in Social Sciences & Humanities Open is focused on CDN usage 

effects on the ecommerce platform performance in different geographical locations. According to the study, the global 

CDN helped to decrease average page loading time by 40 percent and boost the international customers‟ conversion 

rates by 25 percent. The authors also mentioned that CDNs had also offered other advantages in the context of DDoS 

protection and SSL offloading (Liu, Li, & Li, 2021).  

 

CDNs of the current generation come with things such as edge computing, where it is possible for an ecommerce 

platform to run serverless for tasks like personalisation or A/B testing at the edge. All of these can be taken a step 

further to enhance effectiveness, and lessen the burden on origin servers.  

 

Load Balancing Strategies  

Loading balancing is crucial in ensuring that the traffic is well distributed across several instances of the ecommerce 

application components. There are several flavours of load balancing available through the cloud providers; application 

load balancers (ALB) and network load balancers (NLB). load balancer using real ecommerce workloads, Chen et al. 

(2020) presented a study of various load balancing algorithms.  

 

As expected, the paper identified that strategies that adapt load balancing, for instance by considering factors like server 

status or the number of clients in a server, outperformed non-adaptive methods such as round-robin or least connection 

methods. In their studies, the authors noted that adaptive load balancing achieved a 25 % per cent increase in the 

overall system through put and a 40 % decrease in the extreme end times when comparing with static load balancing.  

Some of the complex load balancing strategies may include, weighted routing in this will enable static IP level load 

balancing, sticky sessions for persisting the client state, and health checks for routing traffic only to healthy instances. 

Here's an example of an AWS Application Load Balancer configuration using CloudFormation:  

 

This brings the setup of an Application Load Balancer which is associated with a target group and listener, the health 

check path that allows traffic to reach only the healthy instances.  

 

SECURITY CONSIDERATIONS  

 

Data Encryption  

As such, security is something that should not be compromised, especially when dealing with client and payment 

information, which frequently characterize UK ecommerce platforms. Encryption of data is one of the formative 

security standards that need to be performed at several tiers, such as data that is stored and data that is transferred. In a 

benchmarking analysis carried out by Kumar et al. (2021), several encryption approaches and their utilisation in context 

of ecommerce platforms have been reviewed.  

 

The study discovered that a hybrid model of using the symmetric key encryption where most of the large amount of 

data is transmitted and asymmetric key transport to transmit keys offered the highest level of security that can be 

coupled with the best performance to meet the needs of ecommerce. The authors suggested AES-256 for the encryption 

of data at rest and TLS 1. 3 to ensure the protection of data in transfer. They also underlined the approaches related to 

the keys used: key rotation, HSM or cloud KMS usage for keys storage.  

 

One of the methods by which encryption is commonly achieved in an ecommerce system hosted on the cloud is by 

utilizing some of the services offered by the cloud service providers (Liu, Zhao, & Wang, 2020). For instance, AWS has 
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IAM, AWS Key Management Service (KMS) which provides services of managing encryption keys, while other 

services such as S3 and RDS have encryption features implanted in them.  

 

Identity and Access Management  

Identity and Access Management (IAM) is therefore instrumental in the protection of cloud-based ecommerce 

platforms. This comprises of controlling the user authentication, authorization and granting the customers as well as 

internal users such as administrators or customer service personnel. Singh et al. (2020) presented an insight into 

different IAM strategies for the ecommerce systems in cloud.  

 

The study also proposed the use of MFA for all the privileged accounts and the use of RBAC to provide permissions on 

an as-needed basis. The authors also pointed out the advantages of the single sign-on (SSO) solutions for enhancing 

user experience and security. Organisations that deployed the above IAM best practice incurred a 60% reduction in 

security breaches associated with unauthorised access (Li, Zhang, Chen, & Xiang, 2019).  

 

Most cloud entrants provide strong IAM services that can be easily built into ecommerce platforms. For example, AWS 

Identity and Access Management (IAM) is designed to provide a high level of granularity of access to AWS resources; 

there are also services such as Amazon Cognito that can be used for the management of customers‟ identities and 

integration with other identity providers. 

 

Compliance and Regulatory Requirements  

Here are some compliance and regulation which ecommerce platforms have to follow depending on the states they and 

kinds of data they process. Some of the common standards are for example, payment card industry data security 

standard (PCI DSS), general data protection regulation (GDPR), and the California Consumer privacy act (CCPA).  

Thompson et al. (2021) found the following: A study of compliance challenges in cloud-based ecommerce. The survey 

revealed that companies adopting cloud services that have compliance controls and certification (for instance AWS PCI 

DSS Level 1) are able to attain compliance forty percent faster and thirty percent cheaper in comparison to companies 

that were developing own compliance frameworks (Kumar, Gupta, & Charu, 2021).  

 

To this end, ecommerce platforms should have in place aspects such as classification of data, logging and monitoring of 

access to data, and data localisation controls. All the cloud providers provide tools and services that help an 

organization to manage their compliance; For instance, AWS Config helps in determining configuration of resources 

against compliance rules, and Azure Policy helps in setting and enforcing policies across an organization.  

 

PERFORMANCE EVALUATION  

 

Benchmarking Methodologies  

Performance evaluation of cloud-based e-commerce platforms plays a crucial role in the assessment of problems that 

hinder performance as well as in the allocation of resources required for rapid growth and, first of all, an excellent user 

experience. Liu et al. (2020) conducted research, and the authors put forward an elaborate benchmarking model 

relevant to ecommerce apps running in cloud environments.  

 

The proposed methodology includes the following key components:  

 

1. Workload simulation: Production of life-like traffic that will emulate the common behaviours of users on 

ecommerce site such as, browsing and searching, adding items to the cart, and check out.  

2. Performance metrics: Capturing simple metrics like response time and system throughput, error rate, and the 

extent of utilization of the different components of the system.  

3. Scalability testing: Benchmarking the system for how it maintains the availability and responsiveness of the 

site across low to high traffic, up to sales holidays.  

4. Failure injection: Testing of the various failure scenes in order to evaluate the levels of system and its recovery 

programs.  

 

The authors showed that this benchmarking approach gave more precise and useful information than domain wide web 

application benchmarks and which when applied to the optimizations yielded 25 % improvement to total system when 

using optimizations from the above benchmark (Garcia, Monteiro, & Rodrigues, 2020).  

 

Key Performance Indicators (KPIs) 

Evaluating the efficacy of cloud-based ecommerce solutions require correct identification and monitoring of a proper 

set Key Performance Indicators (KPIs). Chen et al. (2021) have conducted a large-scale survey to identify and examine 

a number of KPIs commonly applied in ecommerce contexts and their performance indicators.  
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The research identified the following KPIs as most critical for cloud-based ecommerce platforms:  

 

1. Page Load Time: This is the total period taken for specific page to become interactively available for use.  

2. Server Response Time: The period it takes to wait for the server to address a given request.  

3. Error Rate: The percentage of cases that leads to producing errors.  

4. Conversion Rate: Of the people visiting the website, the proportion that carry out a specified behaviour (s) (e. 

g., buying a product).  

5. Cart Abandonment Rate: Customer who place products into the cart ready to purchase but leave without 

making the final purchase.  

6. Infrastructure Cost per Transaction: The total cost of the fabric in the cloud divided by the number of 

transactions that have been made successfully.  

7. Availability: The percentage of the time the system is online and available to be used by the users.  

 

The results of this research also revealed the fact that enhanced KPI performance in terms of the set-up parameters 

positively influenced the business results in terms of revenues and customer satisfaction. For instance, a 0. 1s decrease 

of page load time corresponds to a 0. 01 of conversion rate increase.  

 

Case Studies & Result  

 

To illustrate the real-world impact of cloud-based solutions on ecommerce platform performance, several case studies 

were analysed: 

 

Case 1 Study: Large-scale Retailer A large-scale retailer of fashion products shifted their e-commerce platform 

from a traditional computer centre/hosted set up to a cloud model relying on microservices and containers. The 

results included:  

 

• This website‟s page load time is now 60% faster than before.  

• 99. 99% availability during the high sale period  

• A reduction of infrastructure cost by half.  

• New features that are 3x faster in terms of time-to-market  

 

Case Study 2: Global Marketplace Platform The global marketplace platform decided on a multi-region cloud 

solution, caching and CDN. The outcomes were:  

 

• International page load times are faster now by at least 65 percent.  

• reports on using such cards reveals an enhancement of conversion rates by thirty percent for cross-border 

transactions.  

• As much as eighty percent decrease in the amount of load that the database needs to handle during products flash 

sale.  

• Double the support provided to the number of concurrent users  

 

Case Study 3: Specialty Foods Online Store A specialty foods retailer adopted a serverless architecture for their 

ecommerce platform, resulting in:  

 

• Seven operational overheads were claimed to have been cut in half.  

• there was 45% reduction in the average order processing time  

• 99. 995% availability  

• also, since the system is self-organized, on off-peak hours savings can be as high as 60% (Cloud Native 

Computing Foundation, 2020).  

 

These case studies show that it is possible to obtain a remarkable performance and reduce the costs in comparison with 

the basic versions of the cloud-based ecommerce solutions.  

 

COST ANALYSIS  

 

Cloud Service Pricing Models  

 

The cost of cloud services represents one of the biggest determinants of the profitability of ecommerce platforms. 

Cloud providers can bill in different plans, and each plan has its strengths and weakness. Wang et al. ‟s study (2021) 

reviewed various kinds of cloud price structures and how they affect the cost of the ecommerce platform.  
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The study compared the following pricing models:  

 

1. On-demand pricing: Clients of Past acquired computes in terms of number of hours or seconds without any 

obligation to make long-term commitments.  

2. Reserved Instances: Subscription plans for 1 or 3-year term in exchange for which customers receive a 

generous discount.  

3. Spot Instances: Hire excess capacity in order to get compute resources at discounts of up to 90 per cent of the 

on-demand rates.  

4. Savings Plans: The options: agree to provision a constant amount of compute usage, with pricing determined 

by $/hour, for one or three years (Chen, Wang, & Li, 2021).  

 

Actually, the authors stored that for most of the ecommerce workloads a mix of the reserved instances for the base 

capacity and the on-demand and spot instances for traffic spikes is optimal in terms of both the cost and the flexibility.  

 

This approach helped to reduce the average cost by 45% in comparison with the exclusive usage of on-demand 

instances.  

 

Total Cost of Ownership (TCO) 

For the assessment of the investments in the infrastructure of the cloud-based ecommerce platforms, it is necessary to 

make the total cost of ownership analysis. Li et al. (2020) presented a TCO model for ecommerce applications where 

the target non-cloud environment is cloud based.  

 

Cost Optimization Techniques 

To illustrate the potential impact of these cost optimization strategies, the study by Zhang et al. (2021) provided a 

comparative analysis of different approaches applied to a medium-sized ecommerce platform. The results are 

summarized in the following table: 

 

Optimization 

Strategy 

Cost 

Reduction 

Performance 

Impact 

Right-sizing 15-20% 
Neutral to 

Positive 

Automated 

scaling 
25-30% Positive 

Storage tiering 10-15% Neutral 

Spot instance 

usage 
60-70%* Varies 

Reserved capacity 30-40% Neutral 

Containerization 20-25% Positive 

 

The researchers emphasized that while these strategies can lead to significant cost savings, their implementation 

requires careful planning and ongoing management. For example, using spot instances can provide substantial savings 

but may also introduce complexity in terms of handling instance terminations and ensuring application resilience.  

 

FUTURE TRENDS AND CHALLENGES  

 

Cloud based Emerging Technologies  

Currently there are many issues that prevent adoption of cloud computing in e-commerce or that limit the possibilities 

that can currently be provided are limited; however the field is young and new technologies are regularly being 

developed to solve these problems or to unlock further possibility. Research by Singh et al. (2021) identified several 

key trends that are likely to shape the future of cloud-based ecommerce platforms:  
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Recommendations for Ecommerce Firms  

The findings of this research have several important implications for ecommerce businesses:  

 

1. Cloud is not anymore a luxury but an imperative for carrying on business in the constantly shifting environment of 

ecommerce.  

2. Organizations need to focus on architectural choices that can sustain the growth of a system and provide 

versatility like adopting the microservices and containers.  

3. Sustaining such activities to enhance performance and containing costs are key success factors in the cloud-based 

ecommerce firms.  

4. Security and compliance have to be pursued as means to lay down solid grounds for customer trust, especially as 

the field becomes more and more regulated.  

5. Depending on AI, edge computing, and possibly quantum computing for ecommerce will be the key strategies to 

break new ground in ecommerce.  

 

Suggestions for the Future Studies  

While this study has provided a comprehensive overview of current best practices and emerging trends in cloud-based 

ecommerce solutions, several areas warrant further investigation:  

 

1. Theoretical and practical consequences of the serverless architecture on the development and functioning of the 

ecommerce platform.  

2. Specific examples of the use of quantum computing in solving problems related to the functioning of e-commerce, 

for example, in the fields of logistics and cryptography.  

3. Approaches to the efficient management of multi-cloud and hybrid cloud models in connection with ecommerce.  

4. How implementation of the edge computing will shape new ecommerce and especially in combination with IoT 

and augmented reality.  

5. Defining the appropriate standard to be complied with, and the specific performance indicators peculiar to cloud-

based e-commerce platforms.  
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