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ARTICLE INFO ABSTRACT

Received: 08 Dec 2024 For small and medium-sized businesses (SMEs), the quick advancement of cloud computing
technology presents revolutionary possibilities in human resource management (HRM).

Revised: 29 Jan 2025 Traditional HRM systems often fall short in addressing the dynamic and diverse needs of SMEs

due to limited resources, outdated management practices, and scalability challenges. This

Accepted: 10 Feb 2025 paper explores the integration of cloud computing technology into SME HRM systems,
emphasizing its potential to enhance talent acquisition, performance management, and payroll
processes. By leveraging the scalability, flexibility, and resource-sharing capabilities of cloud
platforms, SMEs can achieve process-oriented, standardized, and transparent HRM practices
comparable to those of larger enterprises. A conceptual framework for a cloud-based HRM
platform tailored to SMEs is proposed, highlighting its architecture, key components, and
implementation flow. Through clever data analysis, this method not only optimizes resource
allocation and lowers expenses, but it also facilitates strategic decision-making.
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1. Introduction

In many countries, small and medium-sized businesses (SMEs) are a major contributor to GDP and job creation,
and they are essential to economic growth and innovation. However, compared to large enterprises, SMEs face a
range of challenges in their management processes, particularly in human resource management (HRM)[1]. Limited
financial and human resources, outdated management practices, and an inability to adopt cutting-edge technologies
often hinder the growth and operational efficiency of SMEs. These constraints exacerbate the difficulties of attracting,
managing, and retaining talent, thereby impeding their long-term development and competitiveness in an
increasingly dynamic and competitive global market[2,3].

Traditional HRM systems primarily focus on administrative functions such as payroll, recruitment, and
performance appraisals, relying heavily on localized software solutions. While these systems meet basic HRM needs,
they often lack the scalability, flexibility, and customization required to address the diverse and evolving needs of
SMEs. Additionally, as SMEs expand and diversify, these traditional systems fail to adapt to changing business
requirements, limiting their usefulness and effectiveness[4,5]. This creates an urgent need for innovative solutions
that not only address the immediate HRM challenges of SMEs but also support their strategic growth objectives[6].

The advent of cloud computing technology provides an unprecedented opportunity to revolutionize HRM
practices for SMEs. As a new paradigm in IT resource utilization, cloud computing offers on-demand access to
scalable resources, cost-effective solutions, and a high degree of flexibility[7]. Cloud-based HRM systems enable
SMEs to transition from manual, transactional HR processes to streamlined, data-driven operations. These systems
facilitate real-time data analysis, dynamic resource allocation, and enhanced decision-making capabilities,
empowering SMEs to optimize their HRM practices and align them with organizational goals. Furthermore, cloud
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computing supports the standardization and transparency of HR processes, fostering trust and collaboration within
the organization[8,9].

Despite its potential, the adoption of cloud computing in HRM for SMEs remains in its infancy, with numerous
barriers such as data privacy concerns, regulatory compliance, and a lack of awareness among business owners.
Moreover, the absence of a standardized framework for implementing cloud-based HRM systems tailored to the
unique needs of SMEs further limits its adoption[10]. To address these challenges, this study aims to explore the
application of cloud computing technology in HRM for SMEs, focusing on its architectural design, implementation
principles, and potential benefits.

This paper proposes a cloud-based HRM framework specifically designed for SMEs, leveraging advanced
technologies such as distributed computing, network storage, and intelligent decision support systems[11,12]. The
framework emphasizes scalability, cost-efficiency, and ease of use, making it accessible to SMEs with limited
technical expertise. By integrating cloud computing into HRM, SMEs can enhance their operational efficiency, reduce
costs, and achieve a level of management sophistication comparable to that of large enterprises[13].

The findings of this study contribute to the growing body of literature on cloud computing and HRM by providing
actionable insights and practical solutions for SMEs. By bridging the gap between technological innovation and
practical application, this research aims to empower SMEs to overcome their HRM challenges and unlock their full
potential in the global economy.

2. Cloud computing
2.1. The meaning and features of cloud computing

IBM sees cloud computing as an emerging computing model that makes IT resources, data, storage, etc. available
to users through a network, forming a pool of IT resources in the platform and visualising the resources in the pool
for users’ use[14].

The China Cloud Computing Special Committee considers cloud computing to be the consolidation and
provisioning of computing resources in a network and the simultaneous provision of services to a large number of
users with a unified interface that allows users to use these computing resources on an on-demand metered basis.

The Canadian Standards Association CSA sees a cloud as a service consisting of “pools” of computing,
networking, information and storage that can be scaled down and up to provide users with a pay-as-you-go service
model similar to utility computing[15].

In conclusion, this study makes the case that cloud computing is the commercialization and convergence of
computer information technologies including network storage, distributed computing, and huge data centers. From
a service standpoint, cloud computing is a collection of computer information technologies that have been combined
into a single product. These technologies have been commercialized into services that offer users vast amounts of
computing, storage, and network resources that they can purchase or rent as needed.

2.2, Cloud computing features

The continuous development of cloud computing technology has enabled off-site file processing, applications
between multiple devices and internal data sharing. Data in the cloud are simply stored in the cloud, and if you want
to use data in the cloud directly connect to the network using a device that meets the permission to access and share
data[16]. The sharing of data and information files is achieved through cloud technology. Greatly simplifying the
previous process of use and thus advancing teamwork and data sharing between companies.

Cloud computing achieves resource sharing through the Internet, as long as a computer can be connected to the
Internet and linked to the cloud platform, technical problems are solved by cloud computing service providers, users
do not need much knowledge of network technology to use cloud resources, regardless of office location and time
constraints, convenient, fast and flexible[17].

2.3. Application structure

Figure 1 illustrates the five components that make up the application structure of cloud computing: the
application layer, platform layer, resource layer, user access layer, and administration layer.
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Figure 1. Cloud computing application architecture.
3. Cloud HRM architecture
3.1. Design concept and principles

Since cloud computing offers resources as a service, this article refers to the network that provides the resources
as a "cloud service" and the company that provides the network resources as a "cloud service provider." The network
that provides the resources is known as the "cloud" in cloud computing. The cloud computing platform is the
application carrier of human resource management for SMEs. It offers shared computing and storage, server and
storage equipment, network and security equipment, development environment platform construction, support
service software, and other services for enterprises[18]. These services facilitate the quick and efficient completion of
human affairs tasks, lower the costs associated with human resource management, and allow the company to devote
more time and energy to the establishment and execution of strategic goals. In addition, a large amount of data related
to human resource management can be collected, collated and analysed in a timely manner through the software,
which provides strong support for the formation, implementation and execution of corporate strategic decisions, thus
enhancing the soft power of the enterprise as a whole.

3.2. Cloud architecture design

Based on the idea and technology of cloud computing, cloud computing technology is applied to the construction
of a cloud platform for human resource management of SMEs, and various service resources can be quickly and
securely deployed uniformly on the cloud platform for human resource management, forming information
infrastructure such as software, hardware and platforms, as well as visualized shared resource pools of different levels
and specifications, thus forming a cloud architecture for human resource management of SMEs, and its conceptual
model as shown in Figure 2.
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Figure 2. Conceptual model of SME HRM cloud architecture.

Roles in the SME HRM cloud architecture mainly consist of the cloud service provider, HRM users and the cloud
service platform (middleware). The cloud service provider is responsible for providing various resources, solutions
and diversified cloud services for a wide range of users; on the SME HRM cloud platform, various cloud services are
provided to users in a flexible and variable manner according to service requests; with the support of the cloud
platform, users can select various cloud services on the platform according to their actual needs and can realize the
sharing of human resources among multiple entities.

The cloud platform operating environment consists of three key elements: (1) people (including service users
and service providers); (2) the organisational environment (including operational guarantee mechanisms); and (3)
the technical platform (system), the relationship between the three is shown in Figure 3.
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Figure 3. Relationship between the three key elements.

The SME HRM cloud platform builds a technical platform for personalised services for SMEs through the
integrated use of advanced technologies such as cloud computing and the Internet, as well as intelligent decision
support systems, as shown in Figure 4. The cloud platform can effectively integrate, unify and share a series of
available HRM service resources, while dynamically adjusting the service process in a timely manner through HR
demand analysis in order to allocate service resources in a balanced manner, and ultimately transforming service
resources into HRM cloud services that can be directly deployed and used according to the actual or potential needs
of different enterprises.
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Figure 4. Overall architecture of the SME HRM cloud platform.

In this paper, the overall architecture of the SME HRM cloud platform (shown in Figure 4) is constructed by
drawing on existing cloud platform construction technologies and platform architecture design, and combining them
with the service requirements of SME HRM. In the overall architecture, SME users can call resources on demand
from top to bottom, and provide service support layer by layer from bottom to top, ultimately providing technical
support for SME HRM alliances, shared services, HRM systems and consulting services, etc.

3.3. Flow of use of cloud services

Adoption of cloud computing by SMEs has been accompanied by rapid development of information technology
and the emergence of binding mechanisms. A service level agreement (SLA) is a contract signed between a cloud
service provider and an SME user regarding service quality requirements, mainly for computing, network and
security services to ensure service quality, define the service content and promise to strictly fulfill their default
responsibilities. SMEs are better protected if they implement information technology through an SLA, which
adequately protects the rights of both the enterprise and the cloud service provider. According to the SLA, the cloud
service provider is required to monitor and manage the performance of the network provided by the cloud through
the use of various technologies and solutions so that it meets the requirements of the SLA, and the SME subscriber
pays the corresponding fees as required by the SLA. Any breach of the signed SLA between the two parties will be
subject to the default obligations set out in the agreement. Based on this, the paper summarises the process of using
cloud services (Figure 5).
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Figure 5. Cloud service usage flow.

For many companies in China, there is an urgent need for human resource management to be more efficient,
and managers are eager to be freed from transactional work to engage in decision-making or strategic work. This is
why HRMS have been more widely used. However, there is a gap between the current functionality of HRMS and the
expectations of HR managers. Cloud computing technology has powerful data collection functions, and its
introduction into HRMS can optimise the workflow of HRMS and greatly improve management efficiency.

4. Experiment

The reason for the failure of performance appraisals in many companies is the inappropriate choice of
performance appraisal tools. Cloud computing technology is the foundation of performance management systems,
which automatically link employee attributes with those of the performance appraisal tool and allow for flexible tool
selection based on the job characteristics of the individual being evaluated. The 360-degree performance appraisal
method, for instance, is used to pick managers or reserve cadres and focuses on evaluating employees' skills and
development potential. Key performance indicators (KPI) appraisals are a top-down system that can be used in
conjunction with management by objectives (MBO) appraisals. Critical incident method (CIM) is often used as an
adjunct to other performance appraisal tools. Behaviourally anchored scoring is suitable for appraising employees
who perform operations. Cloud computing technology helps implementers of performance appraisal to select
appraisal tools accurately and flexibly as showed in Figure 6.
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Figure 6. Effectiveness of HR appraisal under cloud computing.

As showing in Figure 77, the HRMS focuses more on data storage. With the introduction of cloud computing
technology, the HRMS will focus more on the standardisation of processes. Setting, sampling, calculating, and
analyzing the key parameters of the input side and output side of the organizational processes in the cloud, breaking
down the performance criteria for each employee, and identifying the individual indicators are how the strategic
objectives of the enterprise are broken down into actionable work objectives when implementing performance
appraisals, such as the key performance indicator (KPI) performance appraisal. When conducting the appraisal, the
employee’s performance results are compared with the KPIs and automatically matched to produce the results. The
performance appraisal process based on cloud computing technology will be more standardised and systematic.
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Figure 7. Duration effect of split lines for different clouds.

The HRMS has payroll statistics and calculations. The data dictionary and model dictionary compiled in the
cloud computing technology isomorphic design ensures that employee payroll data is accounted for more easily and
efficientlyl27-29]. The vendor provides advanced payroll calculation procedures, so that when a new set of
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compensation and benefit packages is issued, the system can respond quickly and implement them simultaneously.
Employees can also log into the system via self-service to check their salaries, promoting a green paperless office as
showed in Figure 8.
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Figure 8. Accuracy of assessment for different business needs.

A cloud-based HRMS with more powerful data mining and data analysis capabilities. Existing companies are
putting new demands on the processing and analysis capabilities of payroll datal3e:3i, The frequency of data reads
operations in a cloud-based HRMS are much greater than the frequency of data updates as showed in Figure 9, so
the distributed storage approach used by cloud computing technology ensures that the HRMS can manage big data
efficiently. This enables specific data to be quickly identified for analysis in a large data set. This results in more
accurate and effective payroll data analysis.
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Figure 9. Computing time with different devices.
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5. Conclusions

Cloud computing use in HRM provides SMEs with a game-changing way to get over constraints in cost control,
efficiency, and scalability. By leveraging the flexibility and resource-sharing capabilities of cloud technology, SMEs
can enhance talent acquisition, performance management, and compensation processes while achieving
standardized and transparent HR practices.

The proposed cloud-based HRM framework provides a tailored, cost-effective solution for SMEs, enabling
dynamic resource allocation, improved decision-making, and operational optimization. However, challenges such as
implementation costs, data security concerns, and the need for awareness persist. Addressing these barriers through
targeted training, policy support, and collaborative efforts will be crucial to realizing the full potential of cloud-based
HRM systems.
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