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ABSTRACT

SMEs face numerous challenges and opportunities due to their pivotal
roles in the economic development of a country. Adopting an ERP system
is believed to be the catalyst to cope with the challenges and grab the
opportunities faced by SMEs. However, implementing ERP led to
potential risks caused by implementation failure, even for big companies.

SMES have a unique characteristic due to being receptive to adopting new
technologies but having limited resources. Most previous research related
Keywords to designing frameworks for ERP implementation was focused on big
Enterprise resource planning companies, although the fact that SMEs have distinct characteristics
ERP implementation compared to big companies. Therefore, this study aims to design a
Small and medium enterprises framework for SMEs' ERP implementation. The framework phase
Implementation framework consists of (1) measuring the business maturity, information
communication and technology (ICT) maturity, proposed business
process improvement, and (2) implementing an ERP system. The author
has also provided a case study of ERP adoption in an SME in this paper
by compiling both steps. This research will contribute to research on ERP
in SMEs and practice as guidance for ERP implementors and SMEs in
adopting the ERP system.

This is an open access article under the CC-BY-SA license.

1. Introduction

Small and medium-sized enterprises (SMES) have substantially impacted the global economy [1].
In Indonesia, the SME sector accounts for 97% of the workforce and contributes 57% to the Gross
Domestic Product (GDP) [2]. Despite experiencing rapid growth, SMEs encounter significant
problems and opportunities due to intensifying competition and the expansion of the information
technology [3].

To tackle the aforementioned issues and take advantage of the opportunities, the use of
information technology, such as an Enterprise Resource Planning (ERP) system, has the potential to
enhance the competitiveness of the SMEs [4]. ERP systems have experienced significant progress
since their development in 1990 and have transformed into complex integrated enterprise systems [5].
It has been projected that by 2024, 60% of information system implementation projects will be carried
out in SMEs [6]. ERP adoption in SMEs can contribute to reducing inventory expenses, strengthening
customer service performance, improving inter-process communication [7] [8], reducing data input
errors, increasing cost efficiency, and evaluating up-to-date data to facilitate decision-making [3].

While deploying ERP systems may lead to substantial growth, companies must be vigilant about
the potential risks associated with implementation failures. Ulrich & Newcomb found that only 10%
of ERP adoption programs succeeded, while 35% were discontinued and 55% were postponed [9].
This number illustrates the significant risk associated with implementing an ERP system for both the
implementor and the users.
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Wong et al. identified fourteen factors that can lead to the failure of ERP systems deployment
[10]. These factors include complex business process re-engineering, ineffective project management,
insufficient infrastructure, and reluctance to change. In addition, Hasan et al. conducted a study that
categorized the factors contributing to the failure of ERP adoption into internal, external, and
overlapping variables [11]. Top management and human resources are internal factors, while system
vendors and consultants are external entities. Furthermore, the interaction between the user and the
team responsible for executing the project results in the convergence of several aspects.

Aside from the above factors that can hinder the implementation of ERP, SMEs have unique
characteristics that can contribute to implementation failure. Zach et al. revealed that the type of
ownership and limited resources were the biggest obstacles to adopting ERP in the SME [12]. Previous
research, such as [13] and [3], has also highlighted limited resources. SMESs may encounter constraints
regarding financial resources, workforce availability, and access to information technology assistance
[3].

Therefore, based on the description above, this paper aims to design a proposed framework for
adopting an ERP system within SMEs. Designing a framework for ERP implementation in SMEs
has been conducted by previous research [3]. However, all proposed frameworks directly jump into
the implementation phase. As stated by Christofi et al. [13], evaluating the business process before
the ERP adoption is a crucial step in determining the success of ERP implementation. Therefore, this
study proposed integrating assessment business process maturity and ERP implementation steps. In
addition, most research focuses on designing implementation frameworks for big companies [14].
Therefore, this study will focus on designing a framework for ERP implementation in SMEs.

2. Method

Numerous studies have been conducted to develop a framework for ERP implementation.
However, most developed frameworks are dedicated to large companies. Therefore, this study aims
to design a framework for ERP implementation within an SME, as SMES have different characteristics
than big companies. SMEs face an enormous challenge in ERP adoption due to the limited availability
of finance, human resources, and information technology [3] and the type of ownership of SMEs [12].

Chofreh et al. [15] developed a sustainable ERP (S-ERP) implementation framework combining
sustainable and decisional paradigms. This study proposed two components in ERP implementation:
the sustainability paradigm (society, environment, and economy) and the decisional paradigm
(strategic, tactical, and operational level).

Sahran et al. [16] provided a framework for ERP implementation in SMEs. The framework
combines the critical success factor of ERP implementation and the ERP implementation step, starting
from management direction and ending with post-implementation support.

Carmela and P. Perez [8] studied ERP framework design on garment SMEs, focusing on
identifying the model and the suitable role for a garment manufacturing company. This study utilized
a human-centered design methodology that consists of three phases: inspire, ideate, and implement.
The “Inspire” phase aims to collect data through in-depth interviews with the management and
system’s users. In the “Ideate” phase, the data collected are analyzed and translated into a solution.
Moreover, in the “Implementation,” the framework obtained from the second phase is used to design
the ERP system.

Alaskari et al. [3] proposed a framework for selecting ERP systems. The framework consists of
three steps : (1) define and assess the current company process, (2) evaluate the ERP system, (3) select
the appropriate. In step 1, business process mapping and in-depth interviews were performed.

Alaskari et al. [14] studied the ERP implementation framework in SMEs, complete with a case
study. The framework consists of 9 steps: (1) phase 1: process analysis, (2) phase 2: preparing the
scope of work (SOW), (3) phase 3: creating a project plan, (4) phase 4: build the system, (5) phase 5:
preparing the standard operating procedures (SOP), (6) phase 6: creating a data migration plan, and
(7) phase 7: user acceptance tests, (8) phase 8: user training, and (9) phase 9: go-live.

Christofi et al. [13] found that conducting a business process review before implementation is
critical to ERP implementation success. However, most previous frameworks have jumped into the
implementation step and taken minor considerations into the business process review. Alaskari et al.
[14] considers business process review as the first step in the implementation, but this research only
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maps the current business process. Therefore, this study will use a business process review as the first
step before the implementation step.

The business process assessment will be conducted in the business process review step based on
the business process maturity questionnaire Skrinjar and Trkman [17]. The questionnaire assesses 9
variables: strategic view (sv), process definition and documentation (ddp), process management and
measurement (mmp), organizational process structure (pos), people management (uk), process
organizational culture (pok), market orientation (tu), supplier perspective (vd), and IT support (pip).
This questionnaire has been used by various researchers, such as [18], [19], [20], [21], and [22]. By
utilizing this comprehensive assessment, the current level of SME’s business process can be identified,
and improvement can be proposed. Dolganova [23] stated that effective information system adoption
requires Level 3 (Linked) business process maturity.

Information and communication technology (ICT) maturity will also be conducted in the pre-
implementation step. This assessment is motivated by the fact that most SMEs experience a challenge
with limited resource capability, one of which is information technology. In this research, the ICT
maturity questionnaire is derived from Pham's [24] research. This questionnaire assesses three
variables: ICT Infrastructure, ICT Application, ICT Human Resources, and ICT Policy. This
questionnaire has been used in research by Manggabarani et al. [22].

Most ERP implementations have three main steps: problem formulation, design, and testing. This
research utilized the action design research (ADR) framework in the implementation step. ADR
consists of three stages: problem formulation, building, intervention and evaluation (BIE), and
reflection and learning [25]. In the problem formulation phase, problem formulation is carried out,
determining the needs and scope of the project, as well as literature studies related to the problem. In
the BIE phase, the ERP system implementation is carried out, which consists of module selection,
system configuration, and data input. The activities carried out in this phase are analyzing the as-is
and to-be conditions. Finally, system testing and user feedback were conducted in the reflection and
learning phase.

3. Results and Discussion

3.1. Developing a Proposed Framework

The proposed framework was developed by conducting a literature review and assessing the
obstacles faced by SMEs obtained from direct observation. A review found that most of the proposed
framework only focused on the implementation step. As stated by Christofi et al. [13], evaluating the
business process before the ERP adoption is a crucial step in determining the success of ERP
implementation. Therefore, in this study, the proposed framework consists of two main steps: Step 1:
business process assessment and Step 2: ERP implementation step. The proposed framework is
depicted in Figure 1.

Step 1. Pre-impiementation steps
Business process assessment

Data collection

Step 2. Implementation steps

Primary data Action design research

1. BPM maturity questionnaire
2. ICT maturity questionnaire ’

Problem formulation |
Secondary data

1. Existing business process
2. Existing IT implementation N Building, Intervention and Evaluation
l g (BIE)
Data processing ‘ Reflection and learning |

1. Evaluate BPM and ICT maturity score
and level

2. Propose recommendation based on
measurement

Fig.1. Proposed ERP implementation framework within SME
As depicted in Figure 1, the proposed framework consists of pre-implementation and

implementation steps. In the pre-implementation step, business process maturity and ICT maturity are
measured, and the proposed recommendation is given based on the assessment result. As stated by
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Dolganova [23], effective information system adoption requires Level 3 (Linked) business process
maturity. Three steps in the implementation are conducted: problem formulation, building,
intervention and evaluation, and reflection and learning.

3.2. Utilizing the Proposed Framework in an SME: A Case Study

This subchapter presents a case study utilizing the proposed framework within an SME. The
proposed framework is divided into two steps: (1) business process maturity assessment and (2)
system implementation.

3.2.1Business Process Maturity (BPM) Assessment as Pre-Implementation Step

BPM assessment is a tool for assessing organizations, providing insights into improving business
process management. Lee et al. [26] stated that maturity assessment helps organizations set goals for
improving and developing business strategies. According to Gandhi [18], BPMM measurement
comprises four levels: Ad Hoc, Defined, Linked, and Integrated. Dolganova [23] advised that
effective information system adoption requires Level 3 (Linked) business process maturity. The
description of the four levels of BPMM are as follows:

1. Ad Hoc: Business processes are unstructured and undefined.

2. Defined: The company possesses basic documented business processes available in
flowchart form.

3. Linked: Business processes are at a more advanced stage and are interconnected.

4. Integrated: Business processes reach the highest level, with complete integration among
the company's processes, vendors, and customers.

The business maturity assessment of the observed SME showed an average score of 3.35,
indicating that the observed SME was at the ad hoc level. At the ad hoc level, a business process
needs to be structured, and most functions are still traditional. As seen in Figure 1, SME requires an
improvement in all variables, especially the IT support variable (pip). This finding indicated that the
observed SME should improve the availability of IT infrastructure supported by policies and
qualified IT resources.

On the other hand, ICT maturity measured using Pham'’s [24] obtained that the ICT maturity level
of the SME is 0.477 (substantial). The detailed score of the four criteria is depicted in Figure 2 (b).
The measurement results show that the observed SMEs already have a proper infrastructure
technology infrastructure and are supported by qualified human resources. However, the weakness
lies in policies not meeting business and technology standards.

sV ICT infrastructure

0,603
45
pip ddp

ICT policy 0,248 ICT aplication

vd 35 37 mmp P

35
46 28

05
ICTHR
pok

(@) (b)
Fig.2. (a) BPM assessment, (b) ICT maturity

3.2.2The Implementation Steps of ERP in an SME

The preceding section demonstrates the evaluation of business process maturity by utilizing a
BPM questionnaire. The assessment sought to comprehend the present condition and can be utilized
to suggest enhancements. Conversely, this sub-chapter will present a case study that examines the
process of implementing an ERP system in an SME. This paper presents a case study of ERP
implementation, employing an action design research (ADR) approach. ADR consists of three stages:
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problem formulation, building, intervention and evaluation (BIE), and reflection and learning [25].
The description of each phase is as follows:

1 Problem formulation

The problem was formulated by identifying the requirements and scope of the project, as well as
conducting a review of the literature on adopting ERP systems in SMEs. The SMEs under
observation employ a make-to-order strategy, wherein a customer's order triggers the business
process. Currently, all business procedures are documented through manual means. The problem
formulation delineated the observed SME's existing (as-is) and projected (to-be) business process.
Figure 3 and Figure 4 illustrate the current and desired business processes of the observed SME
modeled using the Business Process Model and Notation (BPMN).
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2 Building, Intervention, and Evaluation (BIE)

This paper describes the utilization of open-source ERP for implementing an ERP system in an
SME. Configurations were conducted by identifying business processes outlined in the preceding
sub-chapter. General configuration, such as company data and fundamental details about the chosen
module, were inputted during this stage. This paper presents the execution of ERP implementation
on a Sales module.

The Sales module was configured in the following stages: (1) initial configuration, (2) product
configuration (including name, price, attributes, and variants), (3) quotation and order configuration
(including name, product quantity, and discount), and (4) invoice configuration (including product
name, quantity, discount, total payment, invoice date, and payment limit).

Based on the illustrated Figure 4, the observed SME provided a quotation in response to the
customer's request, considering the intended business procedure. Figure 5 depicts the outcome of
configuring the Quotation menu. The Quotation menu includes customer details, product name,
quantity, and the date until the price is valid.

As depicted in Figure 4, a sales order document is created after the customer accepts the quotation.
The process entails the subsequent steps of delivering the product to the customer, issuing an invoice,
and collecting money from the customer. Figure 6 depicts the Invoice option within the open-source
ERP system. The invoice menu includes the customer's name, invoice date, product name, and
product price.
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Fig.2. Configuration of (a) quotation and (b) invoice

3. Reflection and Learning
The reflection and learning stages were executed through testing and gathering user input. User
Acceptance Testing (UAT) served as a technique in evaluating user performance. This stage
confirmed that all functionalities were pertinent to the business processes of the observed SMEs.
Table 3 depicts the many scenarios employed in UAT.

Table 2. Scenarios for User Acceptance Test (UAT)

Scenario 1 Perform sales input

Scenario 2 Perform customer input

Scenario 3 Create a quotation document

Scenario 4 Create sales order documents

Scenario 5 View product sales analysis dashboard
Scenario 6 Create customer invoice documents for sales
Scenario 7 Create payment documents for product sales

Following the UAT, interviews were conducted with the SME’s owner. Interviews revealed that the
system configuration was following their expectations. Furthermore, the owner of the SME also
expressed a favorable response to the proposed business procedure. Adetyan et al. [27] identified
business process reengineering as the primary determinant of ERP deployment success in small and
medium-sized enterprises (SMEs). Furthermore, Silalahi et al. [28] discovered that non-technical
obstacles were more important than technical ones. Therefore, a blueprint document was created to
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guide the user when utilizing the system in this study. The blueprint paper encompasses the sales
processes and their corresponding stages of implementation in Odoo software.

4. Conclusion

This paper aims to design a framework for ERP system implementation in SMEs. The proposed
framework consists of two main steps: Step 1. Business process assessment and Step 2. ERP
implementation. One SME was used as a case study of implementation utilizing the proposed
framework. This study contributes to the literature on ERP implementation by providing a framework
that combines two crucial steps to minimize the risk of ERP implementation failure. In addition, this
study also has the potential to contribute to the practice of ERP implementation, especially in the SME
sector.
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