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Abstract: The paper attempts to propose a framework of cloud-ERP specifically designed for the textile and apparel enterprises in Vietnam that could
meet their current situation and help them solve the challenge in the process of deploying an ERP system. The suggested three-tier architecture system
is composed of two groups of modules. While the first group is the basic module group that provides the commercial tasks in inventory management,
sales and order management, finance management, human resource management, and asset management, the second group is the technical module
group dedicated to the activities, transactions, operations, and functions carried out in planning, production, quality control, and balancing of assembly
lines of textile and apparel factories in Vietnam. The newly cloud-ERP model is expected to function and control over the entire internal activities and
processes, which in turn led to increases in efficiency, quality, and better cost savings in the Vietnamese factories of the textile and apparel sector.
Index Terms: Enterprise Resource Planning, On-premise ERP, Cloud-ERP, Textile and Apparel Enterprises, Technical Modules, Three-Tier Architecture,
Cloud Computing.

——————————  ——————————

1 INTRODUCTION
Nowadays, Vietnam has turned to be an emerging player in
the global textile and apparel industry. The textile and apparel
sector has seen speedy and sustainable development over
more than a decade. However, under the high pressure of
huge global demand, this industry in Vietnam has been facing
challenges in changing equipment and technology to meet the
world market requirement as well as to improve its worldwide
competitiveness [1]. Productivity in the apparel industry of
Vietnam is still lower than the ones of the other players in the
same region such as China, Thailand, the Philippines, and
Indonesia [1]. There are many ways for textile and apparel
enterprises in Vietnam to boost up their current productivity
and their competitiveness. Among these, applying the
innovative modern enterprise resource planning (ERP) system
for functioning and controlling over the entire internal activities
and processes, which in turn led to increases in efficiency,
quality, and better cost savings in the factories is one of the
critical approaches. Nevertheless, recently, Vietnamese textile
and apparel businesses are facing a number of challenges
when choosing an ERP solution to deploy for their businesses.
These difficulties stem from the fact that ERP systems are
often expensive, while the businesses themselves lack
information or face various difficulties in comparing and
choosing suitable solutions from different vendors. Many new
technologies can theoretically be very feasible but do not bring
many economic benefits to businesses when being
implemented in practice. Moreover, most ERP solutions from
various vendors support basic and essential functions for a
business. However, the textile and apparel sector – a very
specific business, with many exceptional characteristics in
planning, production, inventory, and quality control, requires
particular requirements from the ERP system.
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Traditional ERP projects are supposed to take time and huge
costs, yet incur high risks. ERP projects in many businesses
might fail or encounter many difficulties in the implementation
process, especially for small and medium-sized businesses in
the textile and apparel industry of Vietnam. However, in recent
years, the emergence of cloud computing has made a
profound change to the ERP market. There are many benefits
of implementing an ERP system in the cloud. The first
advantage is that businesses do not need to invest a huge
budget for the system infrastructure. Installing and setting up
databases and servers, as well as installing and configuring
systems, are both time-consuming and expensive tasks. The
cloud ERP project can be deployed much faster because the
core components of the system are already available and are
taken care of by the vendor. What needs to be done is a
specific configuration for each business and changing some
other customizations to help the system operate appropriately.
Another advantage of cloud-ERP is flexibility – an inherent
advantage that a cloud computing platform brings to the users.
Cloud providers must continuously expand their data centers
to be able to store all of their new customer data. As a result,
customers can also expand their ERP system by registering
more virtual machines, which allows them to increase the
storage capacity of a huge amount of data. In other words,
cloud computing services can increase or decrease the
capacity of the system depending on the actual needs of the
business. For startups or fast-growing businesses in the textile
and apparel industry of Vietnam, these are the very critical
features that help them to run an ERP system successfully.
This paper attempts to describe the current situation of the
textile and apparel enterprises in Vietnam in the urgent need of
implementing a suitable ERP solution that can help them to
boost up their productivity and competitiveness. We emphasize
the benefits of the ERP application for Vietnamese enterprises,
as well as the difficulties they are facing in implementing this
kind of information system. In this circumstance, we propose a
framework of cloud-ERP for textile and apparel enterprises in
Vietnam that could meet their current situation and help them to
solve the challenge in the process of deploying an ERP system.
For that purpose, the paper is structured as follows: Section 2
skims the benefits and difficulties in applying ERP systems in
overall. While section 3 emphasizes the cloud-ERP as a new
trend in the development of ERP, section 4 provides a shred of
comprehensive evidence to compare the traditional ERP model
with the cloud-ERP solution. By describing in detail the current
41

IJSTR©2021
www.ijstr.org

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 10, ISSUE 07, JULY 2021

situation of the ERP application in the textile and apparel
enterprises in Vietnam in section 5, we will propose a new
framework of cloud-ERP that is dedicated to meet the specific
requirements and features of Vietnamese textile and apparel
enterprises. The paper ends with a conclusion.

2 OVERVIEW OF ENTERPRISE RESOURCE PLANNING
Enterprise resource planning (ERP) is a term used to describe
an integrated information system to manage all the flows of
information running in an enterprise. ERP integrates all the
business processes and tasks in the enterprise into a single
computer system so that it can serve all the specific needs of
the different parts of the business. At the same time, this
integrated information system allows the departments in an
enterprise to easily share information and communicate with
each other. Before ERP, in the enterprise, each department
often used a separate module of software to run its specific
business tasks. The most common modules are marketing
management,
sales
management,
good
distribution
management, production planning, quality management,
accounting and asset management, materials management,
cost control, human resources management, project
management… In those cases, information from the different
departments is stored separately in the different data
warehouses. It could not be shared with others and be
updated simultaneously as a whole in the enterprise. That
problem could be addressed by ERP where all the flows of
information of different departments of the enterprise are
automatically updated into a single data warehouse and can
be accessed by all departments in the enterprise if necessary.
It allows the coordination of all business activities and
increases the efficiency of the business processes.
The
application of ERP has been implemented for over 60 years,
making it one of the oldest and the best well-known
applications of modern computer technology in business.
Starting from the era of mainframe technology breakthrough to
the novel development of minicomputers, personal computers,
the emergence of the Internet, and recently the explosion of
cloud computing technology, ERP system vendors are always
keeping up with these technological advances to continue to
upgrade and standardize enterprise data management
processes to transform, compare and analyze data streams
into useful information, supporting decision making in many
important business processes.
2.1 Benefits of ERP application
The application of ERP brings many benefits to businesses, in
which the integration is the first as well as the most important
one. ERP systems can integrate all the flows of information
from all departments into a single database so that it can serve
not only an individual request but also an array of diverse
needs from different departments. Although the strategy that
each department could use specialized software could meet
the particular needs and tasks of this department itself, ERP
plays a significant role in aggregating and providing the
smooth flow of information for an organization as a whole.
ERP can be seen as a bridge in providing and integrating
information to improve the operational efficiency of business
departments that any specialized software alone could not
ensure [2]. The integration allows the data at any functional
task of the business to be automatically updated in the realtime of the transaction. For this reason, the managers can
capture the details of the business situation in real-time and
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make various types of management decisions in a timely and
rapid manner based on the immediately updated information.
The second benefit of an ERP system is the flexibility in meeting
the different business needs of an enterprise. The constant
development of the market forces businesses to constantly act
and change. Flexibility in management, strategy, and market
approach is an indispensable requirement for every business.
ERP flexibly meets the needs of businesses in many aspects.
Firstly, ERP helps the overall management of the business.
ERP solutions can simultaneously manage many different
modules in the enterprise. By using the ERP, the manager can
perform the overall management for several departments and
different types of work. Linking and synchronizing several
business tasks is also easier. Implementing ERP solutions in
the enterprise allows the management more efficient,
convenient, and time-saving. Second, the ERP system can be
customized to the unique and specific needs of each business.
Unlike other prepackaged software, ERP is designed and
customized based on the specific requirements of each
business. The implementation of an ERP system starts by
conducting an actual investigation of enterprises, analyzing
the difficulties and backlog in the process of their businesses,
thereby serving as a strong basis for the next stage of
software system design. This helps businesses to solve the
encountered difficulties and problems in the management
process. Therefore, ERP is considered as the latest trend of
modern information systems, helping the enterprise to limit risks
and unnecessary errors in the operating process, thereby
shortening the processing time and improving work
productivity. The advantage of the ERP system is the ability to
analyze the data and produce the reports better and faster. By
comprehensive and unified management of data from all
departments in an enterprise, ERP provides a wide range of
information to support analysis, decision making, and instant
reporting. In addition, with the integration and flexibility of ERP
in real-time, the generation of the report and the analysis of
data is implemented based on various aspects, which can
provide useful and timely information to support decisionmakers in the enterprise.
2.2 Difficulties of ERP implementation
However, these benefits are not easy to achieve. Along with
the benefits from ERP, the enterprise also faces difficulties
when implementing this system. Implementing an ERP system
is a long process, consuming a lot of financial budgets, human
and other resources of the enterprise, along with other
pressures and challenges [3]. It is not denied that the
implementation of ERP could bring outstanding efficiency to
the enterprise. However, it requires relatively large financial
resources from organizations. The cost of implementing an
ERP system often depends on the size of the business and
the scope of the market. For small businesses, ERP
implementation costs between 10,000 USD and 20,000 USD.
For medium-sized enterprises, the cost ranges from 20,000
USD to more than 50,000 USD. However, for large
enterprises, the implementation of ERP requires a large
financial amount from 100,000 USD to 250,000 USD [4]. The
expenses related to ERP implementation include investment in
hardware and software licenses, consulting fees, expenses for
IT staff for system operation, and ultimately user training costs.
Besides, the cost of maintaining and upgrading the ERP
system also requires significant financial resources for
businesses.
In addition to the cost issue, when
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implementing an ERP system, an enterprise has to choose
between customizing the software based on the unique and
specific needs of its business or modifying its business
processes to fit the ERP software architecture. Due to the wide
range of applications of ERP within an enterprise, ERP
systems are often very complex and impose changes to
employees' existing business processes. Therefore, the
enterprises need to ask for support from consultants in the
ERP implementation process to bring the desired results. The
length of time it takes to implement an ERP system depends
on the size of the business, the scope of change, and the
willingness of employees. An ERP system deployed in a small
business with less than 100 employees could be implemented
and delivered within three months. However, in large
companies with many locations or multinational companies,
the implementation might take years. Moreover, another
important aspect that needs to be considered when installing
an ERP system for an enterprise is the human-related issue,
specifically the attitude of employees at all levels in the
business towards the application of the new system. Whether
they are ready for a change in their workflow and willing to
deploy new applications is an important matter that managers
need to consider carefully. If these problems are solved, the
implementation of the ERP system will be a strategic plan,
creating a turning point, bringing significant changes and
improvements in the business activities of the enterprise.

3. CLOUD-ERP: A NEW TREND IN THE DEVELOPMENT
OF ERP
ERP projects are supposed to take time and huge costs, yet
incur high risks. It makes ERP projects in many businesses
might fail or encounter many difficulties in the implementation
process. Small and medium-sized businesses, especially,
often face the dilemma of making a decision whether to deploy
an ERP system for their business or not. However, in recent
years, the emergence of cloud computing has made a
profound change to the ERP market [5]. Cloud computing is
defined as a new model in which users do not need to own
resources such as hardware, software, network infrastructure,
servers, and other systems. Users, depending on the purpose
of their use, rent and use these resources through an Internet
connection. The resources are provided, maintained, and
upgraded by the third parties, and the management of these
resources does not require any involvement for the end-users.
The presence of cloud computing increasingly allows vendors
to bring to market innovative, highly viable ERP solutions that
can be an alternative to previous traditional models.
Currently, there are three types of cloud computing services:
Infrastructure as a service (IaaS), platform as a service
(PaaS), software as a service (SaaS). Each type of cloud
computing service provides different levels of control, flexibility,
and management so that users can choose the one that suits
their needs. Understanding the difference among the three
types of cloud computing services, as well as their deployment
strategies, will help users to decide which one is best suited to
their needs. Infrastructure as a Service (IaaS) provides the
basic basement for a cloud service such as network features,
hardware (virtual or on-premises hardware), and data storage
space. IaaS provides users the highest level of flexibility as
well as the ability to control and manage information
technology resources. This allows businesses to rent these
resources instead of spending money to buy servers and set
up internal networking systems. Platform as a Service (PaaS)
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eliminates the need for users to run their own infrastructure
(typically hardware and operating systems) and allows them to
merely focus on deploying and managing its application. This
helps users to be more productive as they do not need to
worry about resource purchasing, capacity planning, software
maintenance, or application execution. Platforms as a service
such as Microsoft Azure Services, Google App Engine,
Salesforce allow users to develop add-ons and new
applications, as well as reuse existing services regardless of
hardware or operating system. Software as a Service (SaaS)
will provide users a complete product operated and managed
by the service provider. With a SaaS service, users would not
have to worry about maintaining the service or managing the
underlying infrastructure, they just need to care about how that
particular software is used. Software applications are offered
as a service on the Internet instead of software packages
purchased by individual customers. The potential of cloud
models and their competitive advantages over traditional
software has been widely debated in recent times. Cloud
computing has outstanding characteristics such as necessity,
reliability, usability, utilization rate, and service scalability. In
addition, as there are increasingly more enterprises that are
using and experiencing the benefits of cloud computing, this
service has become more popular and began to spread across
many fields of application. Cloud computing allows users to
pay for the service that they use in the cloud. Using cloud
computing services will help to reduce the initial infrastructure
investment costs, and more importantly, services will be
provided in real-time. In addition, all maintenance tasks are
handled by the vendors, including system updates, upgrades,
and fixes. In case of any problems, the system can be easily
recovered without business interruption, while all information is
shared through the Internet to all parts of the business.
In that trend, the cloud-ERP solution was born and most of
them are currently provided as software as a service. The cost
is much lower than the previous traditional ERP solutions. The
software is provided as a service hosted in virtual servers on
the Internet instead of in the computer at the enterprise's
office, allowing users to connect and use it when they need it.
With services available on the Internet, businesses do not
have to purchase and maintain hundreds or even thousands of
computers and software [6]. They also do not need to have indepth technical knowledge and experience, nor do they need
to care about the infrastructure to serve those technologies.
Moreover, they only need to pay for the services that they
need instead of buying the whole system [7]. Deploying a
professional ERP system and data-center through
virtualization on a cloud computing platform is the current
technological trend with flexible management, the quick
resolution that meets almost the stringent requirements of
enterprises. Therefore, cloud ERP is becoming an important
research area of modern information systems. Many
businesses around the world, especially small and mediumsized enterprises, are interested in applying cloud-ERP with
lower costs, ease of use, and faster deployment [8], [9].
However, the problem is that the difference between a
traditional ERP system and a cloud ERP system is quite large.
It makes it difficult for businesses to choose which ERP
solution is best for them. Another matter is that many
businesses still do not fully trust cloud services for storing their
private business data. Many businesses have strict policies,
rules, and regulations about what types of data to be stored
externally. Therefore, to convince enterprises to trust and
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deploy important system applications on the cloud platform, it
is necessary to provide them with well-grounded arguments
and reasonable recommendations. The next part of this article
is dedicated to analyze and compare the typical characteristics
between cloud ERP solutions and traditional ERP solutions,
thereby giving recommendations and recommendations for
Vietnamese businesses in choosing an appropriate ERP
system.

4. ON-PREMISE ERP VERSUS CLOUD-ERP
Traditional ERP systems (also known as on-premise ERP) are
ERP systems for which a business must invest in hardware
infrastructure and purchase software licenses. The necessary
servers and software packages are installed within the
company itself. The operation and maintenance of the servers
are the responsibility of the business itself. The highlight of the
traditional ERP system is high security, high customization of
the ERP system, and less requirement for business process
re-engineering. However, the initial cost for implementing a
traditional ERP system is extremely high. In addition, in
running the system, the huge costs to maintain and upgrade
the system are the issues that businesses need to consider
carefully. For cloud-ERP, most cloud environments are built
using virtualization and load balancing technologies that allow
applications to be deployed across multiple servers and
database resources. Cloud-ERP is seen as a revolutionary
approach to implementing an ERP solution for enterprises. It
provides a flexible, adaptable, scalable, efficient, and
affordable solution. When considering the different advantages
and disadvantages of each system, a common question raised
by businesses is that "whether traditional ERP or cloud-ERP is
the right solution for them?" To answer this question, this
article will conduct a comparison between the on-premise ERP
system and cloud-ERP on the basis of the benefits and
drawbacks that each solution brings to businesses.
Benefits of Cloud-ERP
In terms of benefits for businesses, cloud-ERP is remarkable
in decreasing implementation costs and operating costs,
shortening implementation time, providing resource scalability,
improving system availability as well as disaster recovery, and
so on. Firstly, cloud computing significantly reduces the
investment costs that businesses incur to implement ERP
systems [10] or switch to new cloud systems [11], [12]. Those
costs mainly include the costs for hardware, user licenses,
system deployment, user training, and customization costs
[13], [14]. This benefit is generally considered more important
for SMEs than for large enterprises. Cloud-ERP also reduces
the operating costs including energy costs, maintenance costs,
configurations cost, upgrades costs, and other costs, as well
as minimizes the efforts from IT staff [15]–[17]. This benefit is
also placed a high priority by small and medium enterprises
when choosing an ERP solution. Secondly, rapid system
deployment is often seen as one of the top benefits of cloudERP. Reducing the time it takes to deliver new products is
critical for some types of businesses [18]. Thirdly, the ability to
mobilize resources (expanding or decreasing resources when
it is needed) of cloud-ERP makes the infrastructure of the
system highly elastic [19]. It allows strategic flexibility and
corporate competitiveness [20]. This feature is seen as a
suitable advantage for small and medium businesses in
competing with big competitors. Fourthly, cloud-based
applications often allow the enterprise to access specialized
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technology and advanced computing resources that are
otherwise difficult to be accessed by SMEs [21]. Lastly, cloudERP system users typically receive faster updates and new
function add-in than traditional ERP system users. Obviously,
cloud-ERP offers many benefits, especially, these benefits are
more suitable and receive higher priority for small and medium
enterprises.
Benefits of On premise-ERP
However, traditional on premise-ERP solutions also bring
undeniable benefits to businesses. Most importantly, security
is reported to be one of the top concerns of enterprises when
implementing ERP [22]. Security is assessed to be extremely
more important to large enterprises than small and medium
enterprises. Many large enterprises still do not fully trust cloud
services for storing their business data. Typically, large
businesses often have strict policies, rules, and regulations
about what types of data to be stored off-site. Therefore,
traditional ERP is the solution that large enough businesses
concern with when considering data security matters.
Secondly, the performance of a cloud-ERP system is often at
higher risk because of the factors related to the speed and
reliability of the network transmission. For example, the case
of the transmission line threatened or data transmission speed
restricted are those typical ones [15]. This problem is yet
solved and can be assured when businesses use traditional
ERP systems. Moreover, many cloud-ERP systems have
notable limitations in terms of interoperability with existing onpremise applications of the enterprise. Unlike traditional ERP,
cloud-ERP may not allow extensive customization and
complex integration with some third-party services and
systems [23]. In contrast, traditional ERP systems are often
built according to the unique needs of each business.
Traditional ERP is designed to meet the specific requirements
of each business. The construction of an ERP system starts by
conducting actual surveys of enterprises, analyzing the
difficulties and backlog in the working process of the business,
thereby serving as a strong basis for the stage of software
system design. Therefore, the customization and integration
capabilities of a traditional ERP solution are often much higher
than that of a cloud-ERP solution. However, this issue is
usually considered less important for small and medium
enterprises than for large enterprises. Last but not least, due
to outsourcing of the key IT components in cloud-ERP
solutions, businesses can lose some control over IT resources
when implementing it, which is considered relatively important
for large enterprises as well. Therefore, for the traditional ERP
solution, large enterprises take the initiative in controlling the
underlying infrastructure, as well as IT services. This is one of
the biggest benefits that traditional ERP brings to businesses.

5. CURRENT SITUATION OF THE ERP APPLICATION FOR
TEXTILES AND APPAREL ENTERPRISES IN VIETNAM
5.1 Benefits of ERP for textile and apparel enterprises in
Vietnam
Vietnam has a long tradition and history from hundreds of
years ago in the textiles and apparel sector. Nowadays,
Vietnam has turned to be an emerging player in the global
textile and apparel industry. The apparel sector has seen
speedy and sustainable development over more than a
decade. In 2016, Vietnam was ranked after China and
Bangladesh to be the third top garment exporters in the world.
44

IJSTR©2021
www.ijstr.org

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 10, ISSUE 07, JULY 2021

Currently, the garment industry played a crucial role in national
socio-economic development and became the major
contributor to the total export earnings of Vietnam, accounting
for 16% of the country's total exports (2017) (IDS, 2018; Thi et
al., 2019). This industrial sector also creates a huge job
opportunity for the country. With a population of 90 million, 2.5
million people are now working in nearly 6,000 textile and
apparel manufacturing companies. The major markets for
Vietnam's textile and apparel products are the USA, Europe,
Japan, and South Korea [24]. However, under the high
pressure of huge global demand, this industry in Vietnam has
been facing challenges in finding investment and changing
equipment and technology to meet the world market
requirement as well as to improve its world competitiveness.
Productivity in the apparel industry of Vietnam is still lower
than that of the other players in the same region such as
China, Thailand, Philippines, and Indonesia [25]. How to
improve productivity and the quality of apparel products are
the major concerns of the managers and policymakers of this
industry. There are many ways for apparel factories to boost
up their current productivity improvement. Among these,
applying the innovative modern ERP system for functioning
and controlling over the entire internal activities and
processes, which in turn led to increases in efficiency, quality,
and better cost savings in the apparel factories is one of the
critical approachesIn the world, ERP has started playing a
greater role in textile and apparel enterprises. ERP’s role in
the textile and apparel industry has been significant in tackling
increased complexities of business operations and providing
significant advantages, such as reduced manufacturing time,
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increased coordination between all the operating units in a
textile and apparel organization, reduced inventory, and better
management of stocks between different sub-units, increased
productivity, reduced cost of logistics, better quality control of
products at each stage of their process, reduction in
production cost [26]. Overall, ERP is used in the textile and
apparel industry to monitor, control, plan, schedule, and
analyze the whole manufacturing process by providing realtime access to information and managing the flow of work
through different operation-specific modules and notifications
and reports [27].
5.2 Vendors of ERP for textile and apparel enterprises
Currently, there are many ERP solutions catering to the textile
and apparel industry in the market. Most of these vendors give
their customers the choice of implementing their ERP systems
on-premises or in the cloud. Some other vendors focus
entirely on providing only cloud-based ERP solutions. In
which, there are two main segments: (1) ERP solutions for
large enterprises such as SAP, Oracle, and Microsoft; (2) ERP
solutions for small and medium businesses like Microsoft,
Infor, Netsuite, Baan, Epicor, Exact, IFS, Lawson, Sage,
Syspro, and many more. Among these names, there are four
leading ERP vendors in the textile/apparel sector, namely SAP,
Oracle, Infor, and Microsoft, with market shares of 23%, 16%,
16%, and 9% respectively (Fig. 1).

TABLE 1
COMPARISON OF POPULAR CLOUD-ERP SOLUTIONS
SAP

The architecture of
the system to
match the actual
requirements of the
business

- The three-tier architecture
allows simplifying parallel and
concurrent transactions that
can serve a large number of
users.

- The internal three-tier
architecture is built in the form
of many small modules to
easily customize the system's
components.

- SAP HANA database
platform allows to increase the
speed of the system and
reduce the data transfer.

- Oracle database technical
background with good data
management and retrieval
capabilities.

- There are 19 private data
centers around the world with
strict security.

The cloud
computing platform
operating
underneath the
system

- There are their own data
centers located in four
different locations with strict
data security measures.

Size of the
business

Suitable for large-scale
businesses

Required budgets

Oracle

US$25,000 to US$250,000

- Having a cloud machine
solution that allows deploying
Oracle Cloud on a separate
data center located at the
headquarters of the
enterprise.
Suitable for large-scale
businesses
NA

Microsoft Dynamics

- The three-tier architecture
based on the Dynamics AX
platform allows easy addition
and removal of system
components, which can meet
new requirements arising from
customers.
- The system is built with the
criteria of ease of deployment
and flexible scalability for the
system.

- There are 24 private data
centers, located globally, with
strict security mechanisms
and troubleshooting
capabilities.

Suitable for small and
medium-sized businesses
US$8,000 to $250,000

Info
- Subscriber/Publisher
architecture allows the system
to operate flexibly but incurs
the transmission of many
messages between the
components of the system
which reduces the data
transfer rate.
- The system can be installed
and configured to suit many
different business forms of
enterprises.
- Rent Amazon's cloud service
with 33 data centers across 12
different geographical
locations with low latency
connections.
- Allows customers to split
applications across different
Amazon computing machines
to reduce the risk of the entire
application crashing.
Suitable for small and
medium-sized businesses
US$12,000 to US$100,000
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Number of possible
users
System deployment
time
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25 to 1,000

NA

5 to 750

5 and 500

About 15 months

About 12 months

About 12 months

About 11 months

Fig. 1. Market share of ERP vendors [28]
There are many criteria that a business needs to consider
when choosing a cloud-ERP solution to deploy. In which, the
most important criteria can be mentioned, which are: (1) the
criteria on the architecture of the system to match the actual
requirements of the business, (2) the criteria on the cloud
computing platform, (3) the criteria of the size of the
enterprise, (4) the criteria on the required budgets, (5) the
criteria on the number of possible users and (6) the criterion of
the time to implement the ERP system. Table 1 is a summary
and comparison between four popular cloud-ERP solutions of
SAP, Oracle, Microsoft, and Infor based on the array of the
above-mentioned criteria.
5.3 Challenges for textile and apparel enterprises in
Vietnam in applying ERP
According to the General Statistics Office of Vietnam, in 2019,
Vietnam had more than 6,000 enterprises running in the textile
and apparel industry, of which the number of small and
medium enterprises accounted for more than 98%. Statistics
from the Ministry of Planning and Investment also show that,
in the first half of 2019, there were many newly registered
small and medium enterprises. A majority of them require
appropriate solutions in system management information to
promote their production capacity. First, based on the fact that
the majority of Vietnamese businesses are small and mediumsize with a low financial capacity which in turn, could not
spend large investments in IT infrastructure. The huge budgets
for implementing a traditional ERP are impractical for most of
them. In this situation, cloud-ERP can be configured based on
their demand and capability. This in turn will lead to lower ERP
investment costs, including the upfront costs and operating
costs. This feature is considered a top priority when
Vietnamese businesses consider implementing ERP. Second,
cloud ERP can be quickly deployed in the enterprise, while
traditional ERP requires more IT capabilities from the
enterprise side and takes more time to implement. Therefore,

with a cloud ERP solution, Vietnamese businesses can reduce
the burden in their IT capacity and shorten the ERP system
deployment time. This helps the process of providing new
services and products in some types of businesses more
quickly. Besides, scalability, one of the profound benefits of
cloud ERP, is also an important factor for Vietnamese small
and medium enterprises, especially for small organizations
who desire to expand their market and to compete with the
larger competitors. Moreover, by applying the cloud ERP
model, Vietnamese businesses could find it is easier for them
to access the world's advanced resources and technologies. It
helps them to catch up and gain a competitive edge over their
stronger competitors in the world.
However, the risk is the
biggest drawback of cloud ERP as compared to traditional
ERP, in which the risk of data security is the most concern.
Some businesses are reported that they feel insecure when
data is stored in the cloud because they have no control over
data security yet they depend on cloud-based service
providers. It makes the business more vulnerable as the cloud
has increasingly become an object for hackers. In contrast,
traditional ERP solutions tend to be more secure and
businesses have more direct control over the system. Another
problem is the risk in the performance of the system including
the communication between the client and service provider in
which the speed and the reliability of the network are totally
cloud-based. The system performance tends to decrease
significantly as the number of users and amount of data
transmitted increases. Another matter to be concerned about
is the limit on the ability to customize the system and the
ability to integrate with other on-running services. This issue
poses many technical and business process challenges for
both ERP suppliers and ERP adopters. If an organization has
currently run many complex applications installed in its internal
system, it will be a huge challenge for them when integrating
with a new-installed ERP solution.
However, these
concerns are often seen as less critical for small and mediumsized enterprises than for large enterprises. According to
Kaspersky’s survey in 2018 – ―Growing businesses safely:
Cloud adoption vs. security concerns‖, 74% of small and
medium-sized businesses admit that data security is not
currently among their top priorities. Moreover, in most
Vietnamese enterprises, digital transformation is just at the
beginning stage, therefore the consideration such as the
decrease in system performance due to the increase in the
number of users and transmitted data or the issue related
integration ability with the existing internal systems does not
pose high pressure for them. To make it short, the lower
upfront and operating costs, the scalability, and the promising
and swift approach to access to advanced technology are of
particular importance for Vietnamese SMEs to consider
adopting cloud ERP. On another hand, some disadvantages
recognized by cloud-ERP, such as the ability in customization
and integration, could be found as less important than for
small and medium-sized businesses in Vietnam. Similarly, the
capacity to control IT systems and the issue of security often
do not play as the major problems for small and medium-sized
businesses in Vietnam in the current context.
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6. A PROPOSED FRAMEWORK OF CLOUD-ERP FOR
TEXTILES AND APPAREL ENTERPRISES IN VIETNAM
Many pieces of research have been carried out on the
technical, functional, and managerial issues of ERP, but there
are a few available specific to ERP functioning and usage in
the textile and apparel industry. Indeed, the textile and apparel
industry has a complex array of operations. Unlike the
automotive industry where the variants of a production run on
a single assembly line for decades, the apparel and textile
industry sees a lot of variation every minute. In industrial
factories, products are produced in line according to the flow of
patterns to compile to finished products. A line includes
multiple workstations that specialize in given work tasks with
high expertise in labor and machinery. In other words, one to
several tasks is grouped into one workstation. Therefore, an
ERP solution for textile and apparel enterprises must not only
include some basic modules such as inventory management,
sales and order management, finance, human and asset
management, but also the specific modules that can meet
many exceptional characteristics in planning, production,
quality control and balancing assembly lines in textile and
apparel factories. Hence, we have proposed a framework of
cloud-ERP that is composed of two groups of modules. The
first group is the basic module group that is common and can
be found in other ERP solutions. The second group is the
technical module group that is specified for the activities,
transactions, operations, and functions carried out in planning,
production, quality control, and balancing of assembly lines of
textile and apparel factories. These two groups of modules are
presented in Fig. 2.
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6.1 Basic ERP modules
A common model of ERP integrates all the business
processes and tasks in the enterprise into a single computer
system so that it can serve all the specific needs of the
different parts of the business. The most common modules are
sales management, accounting and asset management,
human resources management, and project management…
For the textile and apparel enterprise, the tasks of inventory
management, sales and order management, finance and
asset management, human resource management are critical
tasks. Therefore, our proposed cloud-ERP system is
composed of five basic modules, as follows: (1) Inventory
management, (2) Sales and order management, (3) Finance
management, (4) Human resource management, (5) Asset
management.
Inventory Management Module
The inventory management module enables inventory control
by tracking item quantities and locations down to individual
workstations in the assembly line of the textile factories. This
module offers a complete picture of not only current but also
incoming inventory, through an integration with the
procurement tool. This module helps businesses manage
inventory costs, making sure they have sufficient stock without
tying up too much cash in inventory. Textile and apparel
enterprises can use this module to track inventory across
multiple assembly lines. The major functions of the inventory
management module are material inventory management, raw
material inventory management, import and export
management, suppliers and unit prices management,
inventory report, inventory adjustment.
Sales and Order Management Module
A sales and order management module tracks orders from
receipt to delivery. This module helps in observing all orders to
the warehouse, distribution center or retail store after
customers place them and track their status as they’re
prepared, fulfilled, and shipped to the customer. The order
management module prevents orders from being lost and
boosts on-time delivery rates to keep customers happy and cut
unnecessary expenses for expedited shipping. The major
functions of the sales and order management module are
customer management, contract management, order
management, product code management, estimated contract
price, the estimated price of tailoring.
Finance Module
The finance module is the most important ERP module
because it allows businesses to understand their current
financial state and outlook. It also creates and stores crucial
financial documents like balance sheets, payment receipts,
and tax statements. The major functions of the finance
management module are: Payroll management, salary
management, other salary management (social insurance,
health insurance, unemployment insurance, fuel allowance).

Fig. 2. ERP Module Classification

Human Resources Management
The human resource management (HRM) module usually
encompasses all the features of workforce management
applications. This module has detailed records on all
employees and stores documents like performance reviews,
job descriptions, and offer letters. It tracks not only hours
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worked but also paid time off and benefits information. Since
the HRM module stores a vast amount of information on every
employee across the organization, it eliminates a lot of
duplicate or inaccurate data that many organizations store in
various spreadsheets. The major functions of the HRM module
are
employee
profile
management,
work
process
management, recruitment management, and managing the
HR training process.
Asset Management Module
The asset management module caters to the tracking of
physical assets, including those within the enterprise and
optionally any that are serviced at external locations. The
major functions of the asset management module are fixed
asset portfolio management, managing fixed asset allocation,
and the management of the liquidation of fixed assets.
6.2 Technical modules specified for textile and apparel
enterprises
Production Module
The major functions of the production module are: Manage the
capacity of the lines, allocation of the cutting plan, and
allocation of sewing plan. This module allows declaring the
factory's resources such as machinery, machine capacity,
running time, direct labor,... On the basis of available
resources of the system, when there is a production order, the
system will analyze the capabilities of the resource to make
recommendations on supplementing resources, providing
optimal use of resources, or assessing the ability of the
system to complete the production plan.
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factory's production dispatching department always has
accurate data on the import and export of raw materials and
finished products, helping to improve production management
ability.
Quality Control Module
The major functions of the quality control module are standard
and quality management, management of defective goods.
This module allows the users to manage the quality standards
of each finished product. Based on that, it helps develop a
procedure for sampling, recording test results, and taking
actions corresponding to these results. The quality inspection
can be implemented at the time of receiving the input
materials, or during the production process, or when the
finished products are warehoused or delivered to the
customer. Product quality information will be stored and
processed on a single and shared database along with data of
other business processes, which makes it easy for managers
to build reports on product quality tracing. In term of system
architecture, our proposed cloud-ERP system has three-tier
architecture, including: (1) Client tier: This layer allows the
client send a request to the web server; (2) Middle tier: This
layer is considered as the webserver layer and the application
service layer, which is the logical layer between the client
interface and the database; and (3) Data tier: It is the database
layer that stores and manages the data. This system
architecture is illustrated in Fig. 3. where the middle and data
tiers are subjected to the control and responsibility of the cloud
service provider.

Planning Module
The major functions of the planning module are sewing
process planning, management of sewing techniques. This
module allows the planning department to manage the
company's production planning information. Moreover, the
planning module is also integrated with the demand planning
to calculate the resource needs (raw materials, labor,
machinery,...) to meet the production needs.
Assembly Line Balancing Module
The problem of balancing lines in the textile and apparel
industry is a big problem and it is difficult to find the optimal
solution. Setting up the industrial sewing line by manual
method, based on the experience of the line manager takes a
long time while the line efficiency could not be highly achieved.
This module has adopted three different heuristic methods to
build a solution for the sewing line balancing and applied these
methods for a typical case of Vietnam firms. It provides the
recommentation to balancing industrial sewing lines that could
save time, improve line efficiency, and improve productivity for
the whole industrial textile firm.
Productivity Management Module
The major functions of the productivity management module
are sewing productivity reports, statistical analysis of sewing
productivity. This module allows the manager of the
workstation to always have production data for each day, each
shift, and from different stages of the production process. This
function will record all materials consumed for production at
each production stage and at a certain time, and calculate the
production cost for each type of product. With this feature, the

Fig. 3. The architecture of our proposed cloud-ERP system

7. CONCLUSION
In conclusion, this paper has described the current situation of
the textile and apparel enterprises in Vietnam in the urgent
need of implementing a suitable ERP solution that can help
them to boost up their productivity and competitiveness. We
emphasize the benefits of the emerging cloud-ERP application
for Vietnamese textile and apparel enterprises. In this
circumstance, we propose a framework of cloud-ERP for
textile and apparel enterprises in Vietnam that could meet their
current situation and help them to solve the challenge in the
process of deploying an ERP system. This framework is a
system with three-tier architecture and composed of two
groups of modules. The first group is the basic module group
that provides the common tasks in managing the business
operations in inventory management, sales and order
management, finance management, human resource
management, and asset management. The second group is
the technical module group that is specifically designed for the
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activities, transactions, operations, and functions carried out in
planning, production, quality control, and balancing of
assembly lines of textile and apparel factories.
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