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ABSTRACT

This study investigated the challenges faced by SMEs in South Africa, particularly in optimising
the Cash Conversion Cycle CCC and enhancing competitiveness through customised (ERP)
solutions. Despite their critical role in economic development, SMEs encounter barriers such
as limited resources and restricted access to technology, impacting their operational efficiency
and sustainability. Existing ERP solutions often fall short, especially within Tier 3 systems,
where advanced performance metrics, such as the CBSI, an additive mathematical formula

designed to quantify business success, are rarely integrated.

The aim of this research was to design and develop a Tier 3 ERP workflow system that incor-
porates mathematical models and the CBSI to optimise CCC and support SME competitive-
ness. Specific objectives included adapting ERP features for SMEs, developing mathematical
models for workflow optimisation, conceptualising a Tier 3 ERP model with CBSI integration,

and evaluating the effectiveness of this model through empirical testing.

The study employs a DSR methodology, rooted in a pragmatic philosophical approach, with
Gestalt configuration theory as a theoretical foundation. Gestalt principles enhance the con-
ceptual coherence of the ERP system, while Telles' workflow formula, along with other math-
ematical models and algorithms, serves to ensure workflow accuracy. These components,

combined with DSR, form the basis of the study’s methodological contribution.

Empirical analysis, conducted using data from SMEs, JSE-listed companies, African indices,
and expert interviews, validates the model’s effectiveness in enhancing CCC and competitive-
ness. Results indicated that the designed ERP workflow system effectively reduces CCC and
improves operational efficiency for SMEs, addressing a significant gap in both academic liter-
ature and practical ERP applications. This study contributes a tailored ERP model that is
uniquely suited to the needs of SMEs, filling a gap in existing ERP solutions and providing a

practical solution with implications for financial performance and competitive positioning.

The research presents a scalable ERP framework capable of addressing operational chal-
lenges specific to SMEs in South Africa. Future studies may extend this work by refining the
CBSI model, focusing on establishing consistent industry standards for metrics like return on

assets (ROA) or inventory turnover, as CBSI currently relies on sector-specific variations. This



highlights the need for further research into universally applicable performance metrics. Addi-
tionally, broader applications of the ERP system across diverse economic sectors should be

explored to assess its adaptability and predictive strength.

Finally, this study presents a novel Tier 3 ERP solution aimed at enhancing SME operational
efficiency and financial resilience. Empirical testing on data from SMEs, JSE-listed companies,
and African indices confirms the system’s capacity to reduce CCC and optimise core pro-
cesses through integrated mathematical formulas and algorithms. These findings contribute
noteworthy insights to ERP research and underscore the potential of tailored ERP solutions in

addressing the unique challenges faced by SMEs.
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GLOSSARY OF TERMS

Tier 1: In the context of ERP systems, Tier 1 refers to enterprise resource planning
systems designed for large, global enterprises with extensive requirements.
Tier 2: These are ERP systems aimed at mid-sized businesses with regional operations,
offering a balance between customisation and cost-effectiveness.
Tier 3: This tier includes ERP solutions tailored for small to medium-sized enterprises
with more limited budgets and less complex operational needs.
SMEs: Small and Medium-sized Enterprises are businesses that maintain revenues,
assets, or a number of employees below a certain threshold and play a crucial role in the
economy.
Cash Conversion Cycle: A metric that measures the time taken by a company to convert
resource inputs into cash flows, which is pivotal in understanding the efficiency of the
company's management and operations.
Workflows: In business and IT, workflows represent the sequence of industrial,
administrative, or other processes through which a piece of work passes from initiation
to completion.
Design Science Research: A method in the field of information systems that aims to
create and evaluate IT artefacts intended to solve identified organisational problems.
Gestalt theory of Configuration: A psychological theory that postulates that individuals
perceive objects and patterns as whole, unified forms rather than a mere collection of
distinct parts.
The Probabilistic Workflow Accuracy Model, hereafter referred to as the Telles
Formula for Configurational Accuracy, is a mathematical framework introduced by Telles
(2019) to quantify workflow precision across multiple configurations or events. This
naming convention will be used consistently throughout this document to ensure clarity
and continuity.
Telles Mathematical Formula for Configurational Accuracy: This refers to a
mathematical formula or algorithm proposed by Telles that is likely used to assess the
accuracy of configurations within certain fields, such as computing or operational
research.
Composite Business Success Index (CBSI): Is a model developed in this study to
provide a holistic assessment of SME performance. It integrates various performance
metrics and can be used to evaluate financial health and operational efficiency. The
individual formulae within the CBSI can also be applied independently to assess specific
aspects of business performance.
Protection of Personal Information (POPI) Act
The Protection of Personal Information Act is a South African law designed to protect
personal information processed by public and private bodies. It sets conditions for the
lawful processing of personal information and ensures data privacy and security.
Compliance with the POPI Act is crucial for maintaining confidentiality and protecting the
data collected in this study.
Johannesburg Stock Exchange (JSE)
The Johannesburg Stock Exchange is the largest stock exchange in Africa. Data from
JSE-listed companies is used in this study to validate the CBSI model and to draw
comparisons with SMEs.
Small and Medium-sized Enterprises (SMEs)
SMEs are businesses with a limited scale in terms of employees and revenue. They play
a critical role in economic development but often face challenges such as limited access
to finance and advanced technology.
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CHAPTER ONE
INTRODUCTION AND BACKGROUND

1.1. Introduction

The increasing significance of SMEs in the South African economy is undeniable and critical to
the future growth of South Africa. This study will leverage integrated mathematical models and
algorithms to optimise CCC for SMEs. By doing so, it aims to provide a scalable and adaptable
ERP solution that enhances SMEs' competitiveness and operational efficiency in the market.
Crucial studies, such as those by Matekenya and Moyo (2022:456), delve into the impact of
innovation on SMMEs, reinforcing the pivotal role these enterprises maintain in bolstering the
South African economy and providing vital empirical evidence of their significance. Furthermore,
the central role of SMEs in strengthening the South African economy has been acknowledged
in key official governmental documents, including the Performance Plan for the 2023/24 financial
year, which underscores the sector's contribution to economic advancement (DPME,2023).
Despite their importance, SMEs face numerous challenges, particularly in terms of operational
efficiency and market competitiveness; they face a major challenge due to their high turnover
rate, and 63 percent of these companies close within the first two years of operation Ngibe &
Lekhanya (2019). Strong and well-documented evidence supports this view as purported by
(Lutfi et al., 2022:2).

Addressing these challenges, the CBSI is introduced as a key component within the ERP
solution to assess and enhance business success metrics. The CBSI integrates financial and
operational indicators, providing a holistic measure of SME performance. By combining Gestalt
theory, Telles' mathematical formula, and DSR methodology, this study contributes a novel
approach to ERP implementation. This innovative framework not only improves CCC but also

facilitates strategic decision-making and operational excellence among SMEs.

SMEs are defined as businesses with a limited number of employees and a moderate level of
revenue. In South Africa, SMEs are categorised based on various criteria such as the number of
employees, annual turnover, and the nature of the industry (Enaifoghe & Ramsuraj, 2023).
SMEs play a crucial role in the economic development of the country by contributing to job
creation, innovation, and GDP growth. They are often more flexible and responsive to market

changes compared to larger enterprises, making them essential drivers of economic dynamism.

The importance of SMEs in the South African economy necessitates innovative solutions tailored
to their unique operational challenges. One such solution is the implementation of Tier 3 ERP
systems, specifically designed to address the complexities faced by small businesses. These

systems are more accessible and cost-effective compared to Tier 1 and Tier 2 solutions,
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providing SMEs with tools to improve efficiency and competitiveness. A significant aspect of this
research involves the integration of mathematical models and algorithms into the ERP
framework to enhance business operations. By leveraging these techniques, the study aims to
optimise CCC and elevate overall business performance through a strategically designed Tier 3
ERP solution.

Commencing with the seminal work of Sykes et al. (2014), various areas for enhancement were
identified, for the improvement of SMEs, in particular the adoption of emerging technologies like
ERP systems. Progressively, the discourse on ERP for SMEs has gained momentum, as
affirmed by the findings of Venkatraman and Fahd (2016:6), delineating the competitive
advantage conferred to large corporations through ERP specialised functionalities. Albeit these
strides, Owusu-Mainu et al. (2019:9) corroborated the earlier assertions by Sykes , accentuating
the demand for upgrading the acquiring and installation procedures of ERP systems to foster
the growth of SMEs.

Several definitions have been found for ERP systems, because of their use in different disciplines;

authors Kumar and Zeng define the following:

“configurable information systems packages that integrate information and information-based
processes within and across functional areas in an organisation” (Kumar & van Hillegersberg,
2000; Zeng et al., 2012).

These information systems are software solutions that manage several crucial business
functions, such as financial, inventory and supply chain functions, to mention a few. ERP
systems are integrated software platforms used by organisations to manage and automate
various business processes. These systems centralise data from different departments, such as

finance, human resources, supply chain, and customer relations, into a single unified system.

ERP software solutions can be categorised into different ranks or tiers such as contingent on the

needs of an organisation:

ATier 1 ERP is an extensive, highly customisable system typically implemented by multi-location
international companies. A Tier 2 ERP is a mid-size ERP system with some features of Tier 1 but
at a lower cost. A Tier 3 ERP provides the most niche solutions and is usually developed around
the needs of smaller and specific organisations (Samuel & Kumar, 2014; Dwivedi & Sharma,
2016). Implementing Tier 3 ERP artefacts for SMEs can be problematic as only part of the entire
suite of Tier 1 products is required for SMEs. Therefore, the customer conversion rate for Tier 1
businesses is lower than that of Tier 3 ERP systems. According to Hayes (2019), businesses
that serve their customers’ needs will have a lower CCC value. With proper ERP tools, SMEs
can reduce their time and cost (Asfoura et al., 2018:430). These results are supported by Ahn et
al. (2019:1).



To understand the ERP landscape, Rahmita et al. (2023:3264), postulates that it is essential to
define the ERP market and its various tiers. The ERP market can be segmented into three tiers

based on the size and complexity of the businesses they serve:

o Tier 1 ERP Systems: These are extensive, highly customisable systems designed for
large, multinational corporations. Examples include SAP S/4HANA and Oracle ERP
Cloud.

o Tier 2 ERP Systems: These systems cater to mid-sized businesses and offer a balance
between customisation and cost. Examples include Epicor ERP and Sage X3.

o Tier 3 ERP Systems: These are tailored for small and medium-sized enterprises,
focusing on affordability, ease of use, and scalability. Examples include Odoo and Zoho
ERP.

e Open Source ERP Systems: These are ERP systems where the source code is
available to the public, allowing businesses to customise the system to their specific
needs. Examples include Odoo, ERPNext, and Dolibarr.

The ERP landscape, as illustrated in Figure 1.1 below, highlights the segmentation of ERP

systems into distinct tiers, each tailored to the size, complexity, and specific needs of businesses.

) ) 3
[ Enterprise Tier 1 3‘[& %é Upper-market Tier 2]
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ERP
Software
Tiers
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Business Size: 10-25 employees

Business Size: 500-5000
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employees )
Examples: Epicor, Sage
Examples: SAP, Oracle o
Features: Balanced customization
Features: Highly customizable, and cost

extensive functionalities

Examples: Odoo, Zoho

Features: Affordable, user-friendly,
scalable

Figure 1.1: ERP Software Tiers and Characteristics

Source: Researcher’s own work

In the context of ERP systems, many commercial references provide extensive information on
the features and capabilities of various ERP solutions (Mahmood, Khan & Bokhari, 2020:630).
However, there is a notable gap in the academic literature when it comes to detailed, peer-
reviewed studies that analyse and evaluate these systems. For instance, while industry reports
from Gartner, Forrester, and IDC offer valuable insights into market trends and vendor
capabilities, they often lack the rigorous methodological frameworks and empirical data typically

found in academic research. To bridge this gap, this study will rely exclusively on peer-reviewed
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academic sources, integrating theoretical analysis with empirical data to provide a holistic view
of ERP system implementation and its impact on SMEs (Soeliner, 2021:115; Tkachenko &
Chernyshov, 2024:1-7).

1.2 ERP Features for Tier 3 Systems

ERP Features for Tier 3 ERP systems are typically designed for small and medium-sized
businesses. These systems are increasingly incorporating mathematical models and algorithms
to enhance operational efficiency and optimise CCC. They have a focus on affordability, ease of
use, and scalability to accommodate the specific needs and growth of these businesses. Some
of the best ERP features for Tier 3 systems include integrated modules for key business functions
such as inventory management, purchasing, sales, accounting, and human resources (Suder &
Gospodarek, 2022:288).

Furthermore, these Tier 3 ERP systems are typically designed for small and medium-sized

businesses. Their focus is on affordability and the best ERP features for Tier 3 systems include:

1. Integrated modules for key business functions such as inventory management,
purchasing, sales, accounting, and human resources.

2. Customisable dashboards and reports for real-time visibility into business operations
and performance.

3. Flexible and customisable workflows to streamline business processes and improve
efficiency.

4. CRM functionality to manage customer interactions and improve customer
satisfaction (Asmaganbetova et al., 2022:62).

ERP systems designed for small and medium-sized businesses, such as Tier 3 systems, are
tailored to be both affordable and scalable to accommodate the specific needs and growth of
these businesses. The core features of these systems according to Syafira et al. (2021:17),
include integrated modules for key business functions, such as inventory management,
purchasing, sales, accounting, and human resources. These modules allow for seamless

coordination and transparency across different departments within the organisation.

In addition, Tier 3 ERP systems offer customisable dashboards and reports, providing real-time
visibility into business operations and performance. This real-time data access enables informed
decision-making and strategic planning (Freitag & da Silva, 2021:935). These systems also
come with flexible and customisable workflows, allowing businesses to streamline processes

and improve operational efficiency.

Another important feature of the Tier 3 ERP system is CRM functionality. This enables
businesses to manage customer interactions effectively, ultimately improving customer

satisfaction and retention. These features are essential for small and medium-sized businesses
10



looking to implement an ERP system that can integrate data and processes to provide both

operational and strategic benefits.

There are opposing arguments to consider when it comes to the implementation of ERP systems,
especially for small and medium-sized businesses. Some critics argue that while ERP systems
offer integrated modules for key business functions, the cost of implementation and maintenance
can be prohibitive for SMEs (Alavi et al., 2021). The initial investment in ERP software, as well
as the costs associated with customisation, training, and ongoing maintenance, can be

significant for smaller businesses with limited resources.

Additionally, opponents of ERP systems for SMEs argue that the complex nature of these
systems can lead to disruptions in day-to-day operations (Jebreen,2020:1023). The
implementation process itself can be time-consuming and disruptive as employees adjust to new
workflows and processes. In some cases, the customisation required to configure the ERP
system to the specific needs of the business can lead to further complications and potential

inefficiencies.

Another point of contention is the scalability of ERP systems for SMEs ( Bahit et al.,2021). While
these systems are designed to accommodate the growth of small and medium-sized businesses,
some argue that they may not be as agile and adaptable as advertised. As SMEs evolve and
their needs change, the ERP system may require additional customisation or upgrades, adding

to the overall cost and complexity.

Furthermore, some critics argue that the focus on CRM functionality within ERP systems may
not always align with the priorities of SMEs (Alavi, Peivandzani & Mirmohammadsadeghi,
2021:16). In some cases, the features related to CRM may be underutilised or less relevant for

smaller businesses, raising questions about the value proposition of these systems.

While ERP systems offer the promise of integration, efficiency, and strategic benefits, it is
important for small and medium-sized businesses to carefully consider the potential drawbacks
and challenges associated with their implementation. Furthermore, it is important to note that
the relevance of these features may vary depending on the industry, size, and specific needs of
the business. A configured approach to ERP system selection, considering these key features,

can significantly contribute to a business's competitive advantage and operational efficiency.

The lack of research on Tier 3 ERP systems for small businesses highlights the need for more
access to ERP systems ( Bianchini et al.,2013) . Further studies by lliescu (2020) found that cost,
complexity and customisation remain the main deterrents for SMEs and a key reason why SMEs
do not have access to these ERP solutions. Existing research has delved into various solutions
but has largely ignored the potential of configured Tier 3 ERP systems in addressing these issues.

The necessity to evolve and maintain a competitive edge in the market drives SMEs towards
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optimising their operational processes. The adoption of ERP workflows is a pivotal move in this
direction ( Dawadi et al., 2020).

Moreover, the implementation of ERP workflows facilitates real-time automation of business
processes encompassing vital domains such as CRM and procurement. A well-structured Tier 3
ERP workflow can address critical implementation aspects like a clearly defined scope, suitable
project planning, and minimal customisation of the system, which are imperative for harnessing
the full potential of ERP systems in SMEs (Kovalev et al.,2024).

1.3 Context of the Research

SMEs are critical players in economic development, not just in South Africa but globally. This
study explores the application of mathematical models and algorithms as integral components
of Tier 3 ERP solutions to address the unique challenges faced by SMEs. By optimising CCC,
these tools aim to enhance operational efficiency and financial stability, crucial for SMEs' growth
and competitiveness in the South African market. They contribute to employment creation,
economic welfare, and social stability. Despite their importance, SMEs often operate under
resource constraints and face multiple challenges that limit their growth and competitiveness.
The South African context is unique due to its diverse economic landscape and varying levels of

access to technology among SMEs.

SMEs are instrumental in job creation, poverty alleviation, and innovation contributions to a
country's GDP. In South Africa, they are particularly crucial as they help in addressing socio-
economic challenges. Their significance is often highlighted against the backdrop of South
Africa's diverse economic landscape which presents unique challenges and opportunities.
However, SMEs often grapple with resource constraints which hinder their growth and
competitiveness. The challenges faced include access to finance, market access, and the

regulatory environment among others (Van Staden, 2022:458).

The period between 2021 and 2023 saw inflation as a leading issue for MSMEs (Micro, Small,
and Medium Enterprises) in Africa, with 31 percent of firms identifying it as a significant challenge.
This economic hurdle is indicative of the broader financial and economic challenges that SMEs
encounter, which are further exacerbated in the South African context given its unique economic
landscape (Galal, 2023).

The COVID-19 pandemic has left an indelible mark on SMEs across the continent, including
South Africa, causing significant human suffering. The pandemic not only created a health crisis,
but also had a significant impact on the operations, financial stability and overall sustainability of
SMEs. Government support through grants, direct loans and guarantees from Development
Finance Institutions (DFIs) has been instrumental in providing some relief to SMEs. Despite a

decline in SME non-performing loans in the banking sector from 2010, there was a noticeable
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increase from 3.1% in 2019 to 4.9% in 2020, attributable to the global COVID-19 pandemic. The
support provided aims to mitigate the adverse effects of such economic shocks and ensure the
continued contribution of SMEs to the country's economic welfare (OECD,2022). The African
supply chain finance market saw a substantial growth of 40% between 2021 and 2022, reaching
$ 41 billion, and foreign direct investment of $83 billion reflecting the increasing adoption and

impact of technology in this sector (Djeghar, 2023:197).

Drawing from the considerable growth of the African supply chain finance market and the notable
influx of foreign direct investment, it is evident that technological advancements hold significant
potential for enhancing SME performance. However, this optimism is not without its challenges.
The primary objective of this study is to design and develop a Tier 3 ERP workflow system that
incorporates the CBSI to optimise CCC and enhance the competitiveness of SMEs. A significant
aspect of this development involves creating and empirically evaluating mathematical formulas

as key artefacts within the CBSI framework.

1.4 Current State of Research

ERP systems have become indispensable for SMEs, significantly enhancing operational
efficiency and competitiveness. These systems integrate various business functions,
streamlining workflows, improving decision-making processes, and optimising resource
allocation. ERP systems are particularly effective in managing financial performance metrics
such as the CCC, a critical indicator of liquidity and operational efficiency. Tailored Tier 3 ERP
solutions, specifically designed for SMEs, offer affordability and scalability, making them viable
options for addressing the unique operational challenges of smaller enterprises (Venkatraman
and Fahd, 2016; Rahmita et al., 2023).

However, existing ERP solutions often fail to fully meet the distinct requirements of SMEs,
particularly in the areas of customisation and scalability. Tier 1 ERP systems, while robust and
feature-rich, are prohibitively expensive and overly complex for SMEs. Conversely, Tier 3 ERP
systems, though more affordable and user-friendly, often lack the advanced features needed to
address comprehensive business requirements. Recent studies highlight the importance of
integrating advanced analytics and mathematical models within ERP frameworks to improve

operational precision and financial stability (lliescu, 2020).

The study of SMEs' financial and workflow stability has garnered increasing attention in recent
years. Research has predominantly focused on the challenges SMEs face, such as inefficiencies
in cash flow management, resource constraints, and compliance burdens. For example, Kayani
et al. (2025:1530) examine the impact of working capital management (WCM on firm perfor-
mance (FP) in emerging markets, whereas Johan et al. (2024) evaluated the application of Cash

Conversion Cycle (CCC) metrics in identifying operational inefficiencies. These studies provide
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foundational insights into the operational challenges SMEs encounter and offer frameworks to

understand their financial dynamics.

In addition to financial management, research on SME workflow stability has examined the
integration of technological tools, such as ERP systems, to streamline operations and reduce
costs. (Tongsuksai, Mathrani & Weerasinghe, 2021:1). Studies like Gumbi et al. (2023:2)
highlight a lack of scalability and accessibility in existing tools, which limits their applicability to
SMEs.

These gaps in existing ERP and financial management present a significant opportunity for
research and innovation. To address these challenges, various analytical tools and models have
been proposed in academic literature. These tools, such as models for optimising the CCC and
regulatory compliance frameworks, provide actionable insights to evaluate financial health and
streamline workflows. For instance, mathematical models used to assess CCC efficiency have
demonstrated significant utility in identifying inefficiencies and improving working capital
management (Challoumis, 2024:2). Although these models hold promise, further research is
necessary to customise these tools for SMEs' unique needs, given their constrained resources

and varying operational contexts.

Despite these advancements, significant gaps remain. Existing research often focuses on large
enterprises, leaving SME-specific needs underexplored. Furthermore, while analytical models
such as the CCC metric provide valuable insights, their practical implementation remains limited
due to cost and complexity constraints. Addressing these gaps requires further investigation into

scalable, SME-specific solutions that integrate financial and workflow management.

1.5 Research Problem

SMEs play a crucial role in driving economic growth, particularly in developing countries such as
South Africa. However, these enterprises face significant operational and financial challenges,
particularly in optimising their CCC and maintaining competitiveness in resource-constrained
environments. While (ERP) systems have been shown to improve business performance, most
existing ERP solutions are designed for large enterprises (Tier 1 and Tier 2) and do not
adequately address the specific needs of SMEs. Furthermore, the cost and complexity of these

systems often make them inaccessible to smaller businesses.

Although the literature acknowledges the need for ERP systems tailored to SMEs, there is a gap
in research regarding the integration of advanced performance metrics, such as the CBSI, within
Tier 3 ERP systems. There is also limited empirical research on the application of mathematical
models and algorithms that could optimise business processes, reduce CCC, and enhance

operational efficiency in SMEs.
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This study will seek to address these gaps by employing a DSR methodology, underpinned by
a pragmatic philosophical framework, to design and develop a Tier 3 ERP workflow artefact
specifically tailored for South African SMEs. By integrating mathematical models, including the
CBSI and Telles' formula for workflow accuracy, this study will aim to improve the financial and
operational performance of SMEs. The effectiveness of the artefact will be empirically validated
through data collected from SMEs and larger JSE-listed companies, demonstrating its impact

on reducing CCC and enhancing competitiveness.

1.6 Aim of the Study

The aim of this study is to design and develop a Tier 3 ERP workflow system that integrates
mathematical models, algorithms, and the CBSI to optimise CCC and enhance the competitive-
ness of SMEs.

1.7 Objectives of the Study

These objectives are as follows:

1. Identify and adapt ERP system features used by successful businesses to develop Tier
3 workflow artefacts tailored for SMEs.

2. Formulate a mathematical model for configuring Tier 3 workflows that optimise business
performance and reduce the CCC for SMEs.

3. Design a conceptual model for Tier 3 ERP systems that includes essential features and
specifications that integrate the CBSI.

4. Evaluate the effectiveness of the proposed CBSI model in enhancing the competitive-

ness of SMEs through empirical validation and analysis.

1.8 Research Question

How can the integration of mathematical models and algorithms in a Tier 3 ERP workflow system

help reduce SMEs CCC and enhance their competitiveness?

1.9 Secondary Research Questions

Four secondary research questions are considered, which are centred around the DSR

methodology and these are:

1. How can ERP system features used by successful businesses be adapted to develop
Tier 3 workflow artefacts for SMEs?

2. What mathematical formulae can be developed in configuring to Tier 3 Gestalt
workflows to optimise business performance and reduce CCC for SMEs?
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3. How can we design a conceptual model for Tier 3 ERP systems that includes essential
features and integrates the CBSI?

4, How can we evaluate the effectiveness of the proposed CBSI model in enhancing the
competitiveness of SMEs?

1.10 Scope of the study.

This research seeks to design and develop a bespoke Tier 3 ERP workflow system tailored to
meet the unique challenges and needs of SMEs, with a primary focus on optimising CCC. The
study integrates mathematical models and algorithms to augment the ERP system's functionality,
furnishing SMEs with a toolset for enhancing financial and operational efficiency. Furthermore,
the study involves the creation and validation of the CBSI model, which amalgamates diverse

performance metrics to deliver a novel evaluation of SME performance.

1.12 Research Design and Methodology

A detailed account of the research design and methodology, including the integration of math-
ematical models and mixed-methods approaches, is provided in Chapter 3, specifically in Sec-
tions 3.2, 3.2.2, and 3.2.6. This brief mention serves only to orient the reader before the in-depth

discussion that follows later in the thesis.

1.13 Philosophical Foundation: Pragmatism

Adopting a pragmatist philosophical stance, this study employs a mixed-methods approach that
combines both qualitative and quantitative data collection and analysis methods. This approach
supports the integration of mathematical models and algorithms, enabling an evaluation of their

impact on optimising CCC and enhancing SME competitiveness.

1.14. Philosophical Assumptions

Research inquiries are fundamentally grounded in assumptions about how we perceive the
world and the methodologies we employ to understand it (Kinnear et al.,2024:€191). These
assumptions help in framing philosophical perspectives that provide a basis for critically
evaluating existing theories and function these assumptions serve (Miiller, 2025:43). The
primary philosophical stances that guide research methodologies are positivism,
constructionism, critical realism, and pragmatism. Our chosen paradigm, pragmatism, rests
on both interpretivism and positivism. For example, in this study, interpretivism is reflected in
our qualitative approach, where we gather insights through interviews and case studies to
understand the specific needs and challenges faced by SMEs. Positivism is evident in our
quantitative approach, where we utilise statistical analysis of survey data and performance
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metrics to objectively evaluate the effectiveness of the Tier 3 ERP system in improving CCC

and overall SME competitiveness.

1.14.1 Pragmatism
Pragmatism is the chosen research philosophy for this study as it allows for a multi-faceted
research approach. It recognises that there is not just one way to conduct research and that
multiple realities exist that is influenced by cultural, social, economic and political
circumstances (Ormerod, 2024:54). This philosophy enables the researcher to combine both
positivist and interpretivist paradigms to provide an answer to the research questions (Sondhi,
2011). Moreover, pragmatism focuses on what is effective and functional, rather than getting

confined to what is considered objectively true or real.

1.14.2. Ontology

The ontological stance of this research is flexible, adapting an objective or subjective lens
depending on which perspective enables the most accurate answer to the research questions.
This flexibility aligns well with the pragmatic philosophy that governs the study because of the
importance of a more integrated and adaptable approach (Farghaly, Soman and Whyte, 2024:3).
For instance, when evaluating the effectiveness of the Tier 3 ERP system, an objective lens is
employed through the use of quantitative data and statistical analysis to measure improvements
in CCC. Conversely, a subjective lens is adopted when gathering qualitative data from interviews
to understand the unique challenges and experiences of SMEs in implementing ERP systems.
To further elaborate, the ontology of ERP systems in the context of this study involves the explicit
specification of a conceptual framework that defines and categorises the entities and their

relationships within the ERP domain.

1.14.2.1 Ontology of ERP Systems as Pertains to This Study:
1. ERP System Tiers:

o Tier 1 ERP Systems: Designed for large, multinational corporations with extensive
customisation capabilities. Examples include SAP S/4HANA and Oracle ERP Cloud.

o Tier 2 ERP Systems: Cater to mid-sized businesses, balancing customisation and
cost. Examples include Epicor ERP and Sage X3.

o Tier 3 ERP Systems: Tailored for SMEs, focusing on affordability, ease of use, and
scalability. Examples include Odoo and Zoho ERP.

e Open Source ERP Systems: Publicly available source code, allowing extensive
customisation. Examples include Odoo, ERPNext, and Dolibarr.

2. Core Components of ERP Systems:

e Data Entities: Fundamental units of data, such as customer information, inventory
items, and financial records.
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o Processes: Workflows and procedures that the ERP system automates or supports,
including order processing, payroll, and supply chain management.

o Modules: Distinct sections of the ERP system designed to handle specific business
functions, such as human resources, finance, manufacturing, and CRM.

¢ Relationships: Interconnections and dependencies between data entities, processes,
and modules that facilitate integrated operations across the organisation.

3. Role of ERP Systems in SMEs:

¢ Integration of Business Processes: Ensures seamless data flow and improves
operational efficiency.

¢ Optimisation of CCC: Enhances financial stability and competitiveness.

e Composite Business Success Index CBSI: Integrates financial metrics, operational
efficiency measures, and IT system alignment indicators to provide a novel
assessment of SME performance.

4. Composite Business Success Index (CBSI) as an Artefact:

e CBSI Formula: A mathematical tool designed to quantify business success by
integrating various performance metrics. It includes financial indicators, operational
efficiency measures, and IT system alignment scores.

¢ Components of CBSI:
¢ Financial Metrics: Profitability, liquidity, solvency.
e Operational Efficiency: Inventory turnover, production efficiency, workflow accuracy.

o IT System Alignment: Integration quality, system reliability, user satisfaction.

1.14.2.1.2 Application of Ontology in This Study:

The ontology of this study assumes that SMEs operate within dynamic, resource-constrained
environments where business performance is determined by measurable factors such as
workflow efficiency, financial stability, and configurational accuracy. This perspective informs the
development of a Tier 3 ERP workflow system, designed to enhance SME competitiveness

through the integration of quantifiable metrics like the CBSI.
1.14.2.2 Epistemology

Epistemologically, this study embraces the notion that knowledge is primarily experiential,
acknowledging that individuals' understanding of the world impacts them in their decision making
(Kotun, Elegunde and Balogun, 2025:158). From a positivist perspective, the study employs
quantitative methods to collect and analyse data related to measurable outcomes, such as the
CCC and the CBSI. These methods facilitate the development of reliable, empirical insights that

reflect the efficiency and competitiveness of SMEs using ERP systems.
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At the same time, the interpretivist perspective recognises the value of subjective experiences
and social contexts. Qualitative methods, such as interviews and surveys, are used to explore
the lived experiences of SME stakeholders, capturing cultural and operational nuances that
influence ERP adoption and use. This dual approach ensures that the study reflects the
complexities of SME environments, where quantitative metrics and qualitative insights coexist to
shape organisational outcomes. In line with the pragmatic stance, this research views knowledge

as a tool for solving practical problems rather than a fixed or universal truth.
1.14.2.3 Axiology

As Pretorius (2024:2700) asserts, researchers must reflect on the values that guide their choice
of topics, methods, and the presentation of their findings. Accordingly, the axiological position of
this study is rooted in pragmatic values, emphasising that ethical and moral conduct should
ultimately serve the broader community and be informed by shared experiences and cultural
contexts. Consequently, the axiological stance is value-laden yet also subjected to the rigour of

scientific inquiry, in alignment with (Adinda et al., 2025:20).

Axiology, the study of values and value judgments, is crucial to understanding the ethical
dimensions of research (Kusumaryoko, Sudarmiatin and Rahayu,2025:76). It involves
examining the role of values in the research process, particularly how they influence the choice
of research questions, methods, and interpretations. In this study, the axiological position is
rooted in pragmatic values, emphasising the practical implications of research outcomes for
SMEs.

For example, this study aims to develop a Tier 3 ERP workflow system that not only improves
CCC but also enhances the overall competitiveness of SMEs through the CBSI model. The
value-laden nature of this research is evident in its commitment to ethical considerations such
as informed consent and confidentiality, as well as its practical focus on creating real-world
solutions for SMEs. By balancing ethical considerations with the pragmatic goal of enhancing
SME performance, this research aligns with the broader objective of serving the community

through actionable insights and practical solutions.

1.15 Methodology Overview

This study will adopt a pragmatic mixed-methods approach to investigate the challenges faced
by SMEs and evaluate the efficacy of proposed solutions. The research design integrates
qualitative and quantitative methods to provide a comprehensive understanding of SME needs
and the potential for Tier 3 ERP system optimisation. Mathematical models, such as the CCC
and the CBSI, will be applied to analyse operational efficiency and financial performance. These

models are integral to the methodological framework and are discussed in detail in Chapter 4.
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The study incorporates surveys, interviews, and case studies to gather empirical data from SMEs
and JSE-listed companies. This multi-phase approach ensures a robust exploration of the
research questions and aligns with the study's objective to develop a cost-effective and scalable

ERP workflow system tailored for SMEs.
1.15.1 Research Strategy

Design Science will be employed as a research strategy, focusing on the creation of an
innovative Tier 3 ERP solution for SMEs. This strategy will be enhanced by integrating
mathematical models and algorithms, providing a systematic framework for optimising CCC and
operational efficiency. The use of Design Science, coupled with these analytical tools, supports
a structured approach to artefact development, enabling the alignment of ERP system features
with the specific requirements of SMEs. Seminal authors like Peffers et al. (2007:51), identify
the DSR model for problem identification, design and development, evaluation and
communication. This view is supported by the influential work of Vaishnavi & Kuechler (2004)

and van der Merwe et al. (2020) because of its quantitative research component.

1.15.2 The theoretical framework - The Gestalt theorem of Configuration

The Gestalt configuration theory underpins this study, highlighting the importance of perceiving
the ERP system as a cohesive whole rather than isolated components. This theoretical frame-
work supports the integration of mathematical models and algorithms, enabling a holistic ap-
proach to configuring ERP systems that address the complex needs of SMEs. By using DSR,
this study aims to develop a robust artefact that aligns Gestalt principles with advanced analytical

tools to optimise business performance and CCC.

Gestalt, a German term denoting a discernible pattern or configuration, refers to a whole that is
not merely the sum of its parts but rather an emergent entity defined by the interrelationships
among its components (De Gregoris, 2025:19). Also, Gestalt is used in modern German to
mean how a thing has been "placed" or "put together”. There emerges a necessity for alignment

to bring all these different ERP features together to perform as a whole.

1.15.3 Mathematical Framework

The mathematical equation provided by Telles for configurational accuracy is the probability of

precision where:



P[precision = iy,..,x, = in] = p; i, (1.1)

In which P: represents an ergodicity accuracy
In which [: all information and time as an event.

All the events are being determined by the discrete probability function where distribution m of i
generates the following:

bneiy=0 = 2ty=0Piiy = 1 (1.2)
The author continues to illustrate where the production and precision remain constant in the
quantitative parameters (Telles, 2019a:3).This model outlines an approach to dissecting a work
process, where the creation and accuracy stay consistent in the quantitative boundaries. This
model outlines an approach to dissecting a work process, where the creation and accuracy stay
consistent in the quantitative boundaries. This is the formula that we started with, but there was
a need to adjust it to accommodate the CBSI formula, ensuring alignment with the findings and

discussions presented in the following chapters.

1.16 Ethical Considerations

All research participants will be informed about the study's purpose, and informed consent will
be obtained. Data will be anonymised and securely stored to maintain confidentiality. All research
participants will be informed about the study's purpose, and informed consent will be obtained
prior to their participation. In compliance with the Protection of Personal Information (POPI) Act
of South Africa, stringent measures will be implemented to ensure the confidentiality and privacy
of all collected data. Data collected from SMEs and companies listed publicly on the JSE will be
anonymised to prevent the identification of individual entities. Financial data from SMEs will be
obtained through accountants, who have secured explicit permission from their clients to share
this information for research purposes. This approach ensures that the data is accurate and

reliable while maintaining the confidentiality of the participants.

All collected data will be securely stored and protected against unauthorised access. Digital data
will be encrypted and stored on secure servers, while physical documents will be kept in locked
cabinets. Access to the data will be restricted to authorised personnel only, ensuring that all
ethical guidelines are strictly adhered to throughout the research process. By incorporating these
ethical considerations, the study upholds the highest standards of integrity and respect for the

participants' privacy and data security.
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1.17 Contribution of the study

This study makes theoretical and practical contributions by exploring the under-researched area
of Tier 3 ERP systems in SMEs. By integrating mathematical models and algorithms, the re-
search offers novel insights into the potential of these systems to enhance operational efficiency,
optimise CCC, and improve competitiveness. The development of the CBSI as part of the ERP
framework further enriches the study's contribution, providing a robust metric for evaluating SME
performance. This research advances both academic understanding and practical application of

ERP systems, delivering valuable solutions for SMEs.

1.18.1 Theoretical and Methodological Contributions

The study will contribute to the existing literature on ERP systems for SMEs by introducing a
new workflow artefact enriched with mathematical models and algorithms. This integration
provides a theoretical construct that enhances the configurational capabilities of Tier 3 ERP
systems. The combination of Gestalt theory, DSR, and mathematical modelling offers an
innovative methodology for designing and evaluating ERP artefacts, contributing new knowledge
to the field of SME business solutions. Additionally, as part of the methodological contribution,
this study involves the creation of the CBSI model. This model is validated through empirical
data collected from both JSE-listed companies and SMEs, providing a robust framework for
assessing the effectiveness of the Tier 3 ERP system. The integration of qualitative and
quantitative data within a Design Science framework allows for an inclusive examination of
variables, combining subjective and objective data to create a holistic view of the research
question. The use of the CCC as a measuring tool further contributes to the methodology by
providing a standard and well-established method for evaluating the efficiency of working capital

management.

1.18.2 The Study’s Practical Contribution - Technology and Cost Benefit

By introducing a cost-effective Tier 3 ERP workflow system enhanced with mathematical models
and algorithms, SMEs can significantly improve operational efficiency and reduce costs. These
advanced tools facilitate the seamless integration of information across business functions, such
as quoting and invoicing, enabling SMEs to streamline processes and improve decision-making.
The CBSI, along with individual mathematical formulae like CCC, Telles, CAS, and Altman Z-
Score, offers a practical framework for assessing financial health and operational performance,

empowering SMEs to achieve competitive advantage and sustainability.
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1.18.3 Cost Benefit

The cost benefits of implementing a Tier 3 ERP system with integrated mathematical models
and algorithms are multifaceted. SMEs can expect quantifiable savings through optimised CCC,
reduced operational inefficiencies, and enhanced financial management. These benefits
manifest as actual savings in monetary terms, as well as in reduced time and effort through
streamlined processes. Additionally, performance improvements can be measured once the ERP
system is fully operational, demonstrating its tangible impact on SME competitiveness and

profitability.

1.18.4 Contribution in Table Format
Given the need to align the research questions with the contribution of the study, the following

table, Table 1.1, provides a structured alignment.

Table 1.1 Practical, Theoretical, and Methodological Contributions

RQ No. Research Question Contribution
1 How can ERP system features used by successful businesses be Practical
adapted to develop Tier 3 workflow artefacts for SMEs?
2 What mathematical formulae can be developed for configuring Tier ~ Theoretical
3 Gestalt workflows to optimise business performance and reduce
CCC for SMEs?
3 How can we design a conceptual model for Tier 3 ERP systems Methodological
that includes essential features and integrates the CBSI?
4 How can the effectiveness of the proposed CBSI model be evalu- Methodological

ated in enhancing the competitiveness of SMEs?
Source: compiled by the researcher, alignment of research questions with the contribution

1.18.5 Significance of the Study

By integrating advanced mathematical models and algorithms, this study will offer innovative
solutions that empower SMEs to optimise their financial and operational strategies, ultimately
contributing to their success in a competitive market. To make valid predictions of business
success, it is essential to consider relevant theories and contributing factors, with many solutions
relying on statistical methods (Gangwani & Zhu, 2024:2). While these studies have often shown
promising results, they frequently suffer from biases due to the use of data reflecting outcomes
influenced by a company's level of success or failure. Our approach aims to mitigate these
biases by integrating more balanced and representative data, ensuring a more accurate and
reliable predictive model. We will do this by accurately using different formulae, like CCC, CAS,
Telles and Altman Z - Score to produce a predictive index that can use all of the formulae,
individually or collectively. The combined effect will be the CBSI that can help with the enhancing

of a Tier 3 ERP system for SMEs. The role of ERP systems in enhancing operational efficiency
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is well-documented in large enterprises. However, there is a gap in literature and practice
concerning the application of Tier 3 ERP systems in SMEs, particularly in a developing country
context like South Africa. This study aims to fill this void by focusing on the development and

implementation of a Tier 3 ERP workflow artefact tailored for South African SMEs.

Furthermore, the narrative on the usefulness of ERP systems in enhancing operational efficiency
is well-charted within the precincts of large enterprises, yet a conspicuous gap prevails both in
literature and practice regarding the deployment of Tier 3 ERP systems in SMEs (Mansour et al.,
2022:788).

This configuration underpins a nuanced understanding of the systemic interactions and workflow
dynamics within SMEs, thus fostering a fertile ground for technological innovation and
operational optimisation. The Gestalt theorem of configuration offers a theoretical lens through
which the configurational aspects of organisational processes of a Tier 3 ERP system can work
coherently in a homogeneous workflow. The Telles workflow delineates a procedural blueprint
for mathematical accuracy when putting the workflow together. Lastly, The DSR methodology
facilitates the validation of the Tier 3 ERP workflow artefact by providing a structured approach
to its development and testing. This study contributes to the body of knowledge by demonstrating
how mathematical formulas, as part of the CBSI, can serve as artefacts in optimising SME
operations and financial performance. This novel approach not only provides deeper insights
into business metrics but also supports more sophisticated decision-making processes.
Predictive analytics offer a myriad of benefits to marketing professionals and organisations alike
by enabling the identification of latent patterns in consumer behaviour, the optimisation of
marketing interventions, and the crafting of tailored customer experiences (Allil, 2024:3) . When
aligned with the Composite Business Success Index (CBSI), these capabilities not only inform
strategic decision-making but also reinforce the CBSI’s function as a cultural artefact, one that
encapsulates and reflects prevailing organisational values, socio-economic priorities, and

evolving business practices within the SME ecosystem.

1.19 Organisation of the Study

This thesis is structured into six chapters that collectively address the research objectives:

Chapter 1: Introduction and Background: This chapter introduces the study by outlining
the research problem, objectives, research questions, and scope. It establishes the signifi-
cance of the study by discussing the unique challenges faced by SMEs in South Africa and

proposing a customised Tier 3 ERP workflow system as a potential solution.
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Chapter 2: Literature Review : Chapter 2 presents a comprehensive review of existing
literature on ERP systems, Gestalt theory, and mathematical modelling within ERP frame-
works. It critically examines current research, identifies theoretical and empirical gaps, and
lays the foundation for the study’s conceptual framework. This chapter also integrates dis-
cussions on Design Science Research (DSR), which informs both the theoretical and meth-

odological underpinnings of the study.

Chapter 3: Research Methodology : This chapter details the research design and method-
ological approach, including the mixed-methods framework and the application of DSR prin-
ciples. It describes the procedures for data collection and analysis, while framing the entire
approach within a pragmatic viewpoint. This pragmatic stance justifies the integration of both

qualitative and quantitative methods to comprehensively address the research objectives.

Chapter 4: Empirical Inquiry : Chapter 4 focuses on the presentation and analysis of em-
pirical data. It validates the proposed Composite Business Success Index (CBSI) and other
quantitative measures by examining how the integration of mathematical models enhances
the performance of Tier 3 ERP systems. The chapter also evaluates the impact of these

models on optimising the Cash Conversion Cycle for SMEs.

Chapter 5: Discussion — Analysis and Findings : This chapter discusses the research
findings by comparing empirical results with the theoretical insights drawn from the literature
review. It synthesises key themes—particularly the intersections between Gestalt theory,
DSR, and the practical outcomes observed—and provides a detailed analysis of how the
findings validate or refine the proposed ERP model. The chapter further explores the practi-
cal implications, acknowledges limitations, and suggests specific areas for future investiga-

tion.

Chapter 6: Conclusion and Further Research :The final chapter summarises the key con-
tributions of the study, drawing clear conclusions from both the theoretical and empirical
work. It highlights the practical impact of the proposed Tier 3 ERP model on enhancing SME
competitiveness and operational efficiency. Additionally, the chapter offers specific recom-
mendations for future research, including the refinement of the CBSI, further validation of the
mathematical models, and exploring the broader applicability of the proposed ERP frame-

work in diverse economic contexts.
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1.19.1 Scope and Limitations

The research scope was confined to SMEs in various sectors, including retail, procurement, and
the oil and gas sector within South Africa, focusing on designing, developing, and evaluating a
Tier 3 ERP workflow system. The study also considered industries like the energy sector among
others. A central artefact of this study was the mathematical formulae integrated with the CBSI

model, which aimed to optimise CCC and enhance SME competitiveness.

1.19.2 Limitations:

1. The weightings that will be used in the CBSI model were not standardised, which may
have affected the consistency and reliability of the results.

2. The study assumed that SEDA's SMEs were digitally enabled, but in reality, many of
these SMEs lacked the necessary digital infrastructure, which could have impeded the
implementation and effectiveness of the proposed ERP system.

3. The geographic focus was limited to South Africa, which may limit the generalisability
of the findings to other regions.

4. The categorisation of SMEs and the constraints of data availability and resource
allocation may have also impacted the study's outcomes.

1.20 Chapter 1: Summary

Chapter 1 establishes the context for the study by highlighting the critical role of small and me-
dium-sized enterprises (SMEs) in South Africa and the challenges they face in managing their
Cash Conversion Cycle (CCC). The chapter discusses the inadequacy of traditional ERP sys-
tems—typically designed for larger enterprises—and introduces the need for a tailored Tier 3

ERP solution that addresses the unique financial and operational realities of SMEs.

The research problem is identified as the gap between the capabilities of existing ERP solutions
and the specific needs of SMEs, particularly in optimising cash flow management and opera-
tional efficiency. The chapter demonstrates that conventional ERP systems do not effectively
integrate essential performance metrics into a unified framework, leaving SMEs without the nec-
essary tools to manage their cash conversion processes effectively. This gap underscores the
rationale for incorporating advanced mathematical models into an ERP system designed specif-

ically for smaller businesses.
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The primary aim of the study is to design and develop a Tier 3 ERP workflow system that inte-
grates key metrics such as CCC, Telles’ formula, CAS, and Altman Z-Score into the Composite

Business Success Index (CBSI) to enhance operational efficiency and competitiveness among
SMEs.

By framing the study within established theoretical perspectives and methodological ap-
proaches, Chapter 1 lays a clear foundation that connects the identified challenges with the

proposed solution, setting the stage for a detailed discussion in the subsequent chapters.
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CHAPTER 2:
LITERATURE REVIEW

2.1 Introduction to the Literature Review

The previous chapter introduced the subject matter of the study, the problem statement, the
objectives of the study and the key research questions. The purpose of the literature review in
Chapter 2 is to establish a scholarly foundation for investigating the operational effectiveness
and competitive performance of SMEs, particularly within South Africa's dynamic economic
context. This review is vital for constructing a theoretical basis for the study, aiming to provide a
simplified and relevant framework for optimising workflows in SMEs through innovative research
methodologies. Central to this discourse is the Gestalt theory of configuration, which posits that
the operational performance of SMEs is the sum of individual components and the synergistic
interplay and integration of these components as a cohesive and differentiated whole. This
theory is especially pertinent where understanding complex systemic interrelations and adopting
holistic strategies are critical for business success. Furthermore, the literature review rigorously
evaluates Telles' mathematical formula for workflow accuracy, offering a quantitative means to
assess and improve operational workflows, thus aiding performance optimisation. The literature
review examines existing research on ERP systems, SME operational challenges, and the
integration of performance indices like the CBSI. A key focus is the role of mathematical formulas
as artefacts within these frameworks, offering a theoretical foundation for their application and
empirical evaluation. The chapter also explores DSR as a strategic approach for creating
artefacts, such as a Tier 3 ERP workflow, that meet the unique requirements of SMEs in South
Africa. Utilising DSR, the study seeks to go beyond conventional research models and deliver a

practical artefact poised to substantially bolster the competitiveness of regional SMEs.

The literature review systematically explores existing theories and empirical studies that are
directly relevant to the research questions and objectives. The investigation of ERP systems
aligns to develop and implement a Tier 3 ERP workflow artefact to enhance SME
competitiveness and reduce their CCC. The Gestalt theory of configuration and the mathematical
formula for workflows provide the theoretical and quantitative basis for the study, helping to frame
the research questions around the accuracy and efficacy of workflow processes in SMEs. By
exploring DSR, the literature review underpins the methodological approach of the thesis,

ensuring that the development of the ERP artefact is grounded in rigorous research strategies.
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2.1.1 Organisation of the Chapter

This chapter begins with an introduction to the literature review, which establishes the theoretical
grounding for the study by drawing on Gestalt theory, Telles’ Mathematical Formula, and Design
Science Research (DSR). Section 2.2 provides a historical overview of Gestalt theory, tracing
its evolution and relevance to human-computer interaction and organisational systems. In Sec-
tion 2.3, the theoretical foundations of the study are explored in detail, with a focus on how the
Gestalt configuration, mathematical modelling, and ERP principles converge to support the
study’s objectives. Section 2.4 introduces the conceptual framework, including the P-Model,
which illustrates how key theoretical and mathematical constructs are integrated to guide the

development of the ERP artefact.

Following this, Section 2.5 presents the systematic literature review methodology and its execu-
tion, including database selection and search strategies. Section 2.6 synthesises emerging
themes from the literature, such as ERP systems, cash management, and the CBSI framework,
while Section 2.7 provides a reflection on the limitations inherent in the reviewed literature. Sec-
tion 2.8 introduces the data plan, and Sections 2.9 to 2.13 summarise and interpret the findings,
highlight the trends and gaps in ERP research, and assess the quality and significance of the
studies reviewed. Section 2.14, relocated from Chapter 1, discusses the challenges faced by
SMEs in South Africa, providing contextual grounding for the research problem. The chapter
concludes in Section 2.15 by summarising how the literature review informs the research meth-

odology and the construction of the ERP artefact.

2.1.2 Introduction the literature review

At the heart of this exploration is the Gestalt theory of configuration, which asserts that the
operational performance of SMEs is derived not only from individual components but from the
totality and synthesis of these components as a unified but different whole. This perspective is
particularly resonant in the context of South African SMEs, where systemic interrelations and
holistic strategies are paramount for navigating the complex business landscape. Additionally,
the literature review critically examines Telles' mathematical formula for workflow accuracy, a
pivotal contribution to the field that provides a mathematical underpinning for assessing and
enhancing the efficacy of operational workflows. This formula's application is explored as a
means to quantify and refine the accuracy of enterprise operations, thereby driving performance
optimisation. The literature review examines existing research on ERP systems, SME
operational challenges, and the integration of performance indices like the CBSI. A key focus is
the role of mathematical formulas as artefacts within these frameworks, offering a theoretical
foundation for their application and empirical evaluation. The chapter also explores DSR as a

strategic approach for creating artefacts such as a Tier 3 ERP workflow that meets the unique
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requirements of SMEs in South Africa. Utilising DSR, the study seeks to go beyond conventional
research models and deliver a practical artefact poised to substantially bolster the

competitiveness of regional SMEs.

2.1.2.1 Keywords:

Enterprise Resource Planning systems, Small and Medium-Sized Enterprises Design Science
Research, Gestalt theory of Configuration, Telles' Mathematical Formula for Workflow Accuracy,
Cash Management Practice, Cash-Conversion Cycles, Competitive Positioning, Performance

Optimisation, SMEs Tier 3 ERP workflow artefact, Business Processes

2.1.3 ERP Systems

The chapter detailed the recent advancements in ERP systems and their increasing adoption
among SMEs, highlighting the operational and strategic benefits these systems provide. As ERP
solutions evolve, the integration of mathematical models and algorithms emerges as a pivotal
development, offering enhanced capabilities for data analysis, process optimisation, and
decision-making. These tools allow SMEs to leverage data-driven insights to optimise CCC and
improve operational efficiency, thereby achieving a competitive edge in the market. It explored
the body of literature discussing the customisation and scalability challenges that SMEs face
when implementing ERP systems. (ERP) systems play a crucial role in enhancing the efficiency,
productivity, and overall growth of SMEs. By integrating various business processes into a
centralised system, ERP adoption streamlines operations and provides a holistic view of the

organisation's functions (Arhini & Tarhini, 2022).

This integrated approach enables SMEs to make data-driven decisions, optimise resource
allocation, and achieve operational excellence. The lack of research on Tier 3 ERP systems for
small businesses, which was highlighted by Bianchini et al. (2013:1) , a decade ago, underscores
the continued need for greater access to ERP systems for SMEs. According to a study by lliescu
(2020:455), cost and complexity remain the main deterrents for SMEs and an important reason

why SMEs do not have access to these ERP solutions.

Additionally, ERP systems enhance customer service by improving order fulfiiment, inventory
management, and CRM. By embracing ERP technology, SMEs can gain a competitive edge,

expand their market reach, and achieve sustainable success.
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2.1.3.1 ERP systems definition

Numerous ERP frameworks exist for small enterprises and are used in various industries (Jaffa
& Salim, 2020:113). This is further confirmed by Pérez Estébanez (2024:2), who asserts that
even smaller enterprises are compelled to navigate the complexities of ERP adoption in order to

remain competitive within dynamic and evolving markets.

Enterprise Resource Planning (ERP) systems, as a concept, gained widespread recognition
largely through the work of the Gartner Group, evolving from earlier Master Resource Planning
(MRP) systems (Alharbi & Almouteq, 2024:1304). While ERP represents a significant advance-
ment in organisational management, Liu (2024:1304) argues that evaluating technological im-
pact requires focusing not merely on the technology itself, but on how it is implemented and

adapted across different contexts, given its inherently dynamic and evolving nature.

Modern ERP systems are no longer limited to administrative integration but now encompass
broader strategic dimensions such as business intelligence, automation, compliance, and user-
centric design. For example, Li (2024:32) defines ERP systems as “sophisticated software solu-
tions that aim to seamlessly integrate and oversee all operational aspects of an organisation,
encompassing applications such as quality management, human resources, SCM, financial and
accounting, project management, sales and distribution, and material management.” This defi-
nition highlights the evolution of ERP into a dynamic, adaptive system responsive to complex

operational environments.

Furthermore, Mossa et al. (2025:175) emphasise that ‘there is no consensus among research-
ers regarding the definition of an ERP system, with multiple definitions in the literature—each

tending to highlight distinct aspects depending on the research question and disciplinary lens.”

This definitional pluralism is significant, as it reveals a critical gap in the literature: the absence
of a standardised ERP definition that is specifically suited to Tier 3 ERP systems for SMEs.
Consequently, there is insufficient scholarly work that addresses the unique constraints and re-
quirements of Tier 3 ERP systems for SMEs, particularly in developing economies such as South

Africa.

2.1.3.2 ERP Systems for Small Business

ERP systems have evolved to meet the growing operational demands of SMEs, moving beyond
their initial design for large corporations. As SMEs increasingly adopt ERP systems to streamline
processes and remain competitive, the success of these systems hinges not only on their tech-

nical configuration but also on strategic implementation and adaptation.
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Recent research by Ren, Pinmanee and Chaveesuk (2024:173) provides a comprehensive
framework for understanding ERP adoption and sustained use in SMEs by integrating three
established models, Technology Organisation Environment (TOE), DeLone & McLean’s Infor-
mation Systems Success Model (D&M), and Task Technology Fit (TTF). This multidimensional
approach allows for a nuanced analysis of ERP system success by examining organisational
readiness, environmental dynamics, system quality, and task alignment. Although the Technol-
ogy—Organisation—Environment (TOE) framework, DeLone and McLean’s Information Systems
Success Model (D&M), and the Task—Technology Fit (TTF) model are well-established in ERP
research, they are acknowledged here for contextual completeness but will not be elaborated

upon, as the primary theoretical foundations of this study are Gestalt theory and (DSR).

Moreover, implementation challenges persist, particularly in resource-constrained settings. Pri-
handono et al. (2024) identified critical risk areas for SMEs implementing ERP systems, includ-
ing vendor reliability, system downtime, and data security. The study underscores the im-
portance of incorporating robust encryption protocols, access controls, and proactive vendor

evaluation strategies during ERP selection and implementation.

Ren et al. (2024:187) further argue that many SMEs tend to replicate the limitations of legacy
systems by over-customising new ERP platforms too early in the implementation cycle and not
properly trained. A more effective strategy, as recommended by Barbieri and Sott (2024:6), is to
deploy ERP systems with minimal initial customisation, allowing users to become familiar with
the system before tailoring it to the organisation’s specific needs. This approach promotes sys-

tem stability, reduces project failure rates, and allows for a more strategic rollout.

Additionally, as Sulaimon, Surin and Hamzah (2024:59-60) note, ERP adoption must be viewed
not merely as a technical undertaking but as a strategic enabler of SME competitiveness in the
digital economy. Their study proposes a framework that empowers SME owners and managers
to make informed technology investment decisions aligned with long-term growth objectives.
This perspective is supported by Sudarmo et al. (2024), who highlight that user training, man-
agement support, and system usability significantly affect ERP user satisfaction, which in turn
contributes to long-term adoption success. Together, these findings illustrate the shifting para-
digm of ERP systems for SMEs—from mere process automation tools to critical platforms that

support digital transformation, strategic agility, and sustainable business growth.

2.1.3.2.1 SaaS-Based ERP Systems
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Recent developments in ERP deployment models have increasingly favoured Software-as-a-
Service (SaaS) architectures over traditional on-premise systems. SaaS-based ERP systems
are cloud-hosted solutions delivered via subscription models, offering SMEs lower upfront costs,
faster implementation, and scalability aligned with business growth. Unlike Tier 1 and Tier 2
enterprise solutions that require significant capital investment, SaaS ERP systems enable
smaller firms to access core functionalities without complex infrastructure requirements (Jiang &
Wang, 2024:683) .

SaaS ERP platforms such as Odoo, Zoho ERP, and ERPNext have gained traction in the Tier 3
space due to their modular design, mobile access, and integration with APIs and third-party
services. These features contribute to increased agility and responsiveness in SMEs operating
in resource-constrained environments (Ugbebor,2024:163). However, some limitations remain,
including reduced customisation options, service quality and potential concerns around security

risk related to public cloud environment (Jverdal, Haddara & Langseth, 2023:106).

The inclusion of SaaS ERP systems in this study adds critical depth to the literature review by
comparing traditional on-premise models with cloud-based alternatives, particularly in relation to
cost structure, deployment time, and long-term adaptability. This also strengthens the justifica-
tion for developing a flexible, lightweight Tier 3 ERP artefact tailored for SMEs, while acknowl-

edging the growing dominance of cloud-based subscription models in global ERP markets.

2.1.3.3 Successful features of ERP systems

Recent studies have affirmed that the success of ERP systems lies in a convergence of technical,
organisational, and strategic factors that contribute to both implementation and post-deployment
effectiveness. Kusumawardhana et al. (2024:5-7) identify fifteen critical success factors (CSFs)
for ERP implementation within SMEs, including top management support, project team compe-
tence, ERP fit, hardware and software selection, and effective project management. These CSFs
are grouped under organisational, technological, and process dimensions, highlighting the ne-
cessity of a balanced, multidimensional approach tailored to organisational context. Notably,
their study ranked project team competence and vendor/consultant quality as the most decisive

in achieving implementation success (Kusumawardhana et al., 2024:13).

Complementing these findings, Alzahmi et al. (2024:3) emphasise that strategic planning, user
training, robust change management, and ongoing post-implementation assessments are
equally critical to ERP success. These elements not only facilitate the initial deployment but also

support long-term operational adaptability in the face of changing business and technological
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conditions. The synthesis of critical success factors across various studies underscores the mul-
tifaceted nature of successful ERP implementations. Collectively, these findings advocate for an
integrative, context-sensitive approach that aligns strategic intent, human capital, and system

design to ensure ERP implementation success in SMEs.

2.1.3.4 ERP benefits and shortcomings

Although enterprise resource planning (ERP) systems have demonstrated clear benefits for op-
erational integration, cost reduction, and real-time decision-making, their implementation within
small and medium-sized enterprises (SMEs) remains riddled with complexity and risk. Past re-
search shows successful ERP stories; however, the failure rate in SMEs remains notably high
due to various structural, organisational, and technical challenges (Mahmood, Khan & Bokhari,
2020:630). A significant portion of these challenges stems from limited access to financial re-
sources, insufficient technical expertise, and fragmented operational structures, which collec-
tively hamper the capacity of SMEs to sustain ERP adoption and realise its full potential (Jirma,
2025:4).

Recent case-based research in South Africa’s economic tourism sector—especially in the con-
text of BRICS-aligned development, reveals the growing traction of ERP software-as-a-service
(SaaS) models among smaller enterprises. These models offer cost-effective, scalable solutions
that allow for the seamless integration of key business processes (Aroba & Rudolph, 2025:57).
Despite their promise, such systems are not without shortcomings. Aroba and Rudolph (2025:59)
report that during recent periods of operational strain, 12% of tourism-related SMEs furloughed
their entire workforce, while 18% had made over half of their employees redundant. This is re-
flective of broader structural vulnerabilities within SMEs, underscoring the need for ERP frame-

works that are both adaptable and responsive to crisis conditions.

Further supporting this, Recchia et al. (2025:145) found that 80.6% of SMEs demonstrate only
an intermediate level of ERP maturity, indicating partial integration and inconsistent data-driven
decision-making. Only 9.7% of respondents in the same study achieved high maturity, while
another 9.7% exhibited low maturity, marked by limited usability, ineffective training, and dis-
rupted workflows. These outcomes reinforce the limitations of traditional ERP models when de-
ployed in resource-constrained SME environments. These empirical findings underscore a re-
curring limitation in current ERP frameworks, particularly regarding their adaptability to the re-
source constraints and strategic needs of SMEs. As such, there remains a critical gap in the
literature concerning tailored ERP design approaches that can systematically respond to these

operational challenges within the SME context.
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2.1.3.5 Workflow and Strategy of SMEs

Workflow management within small and medium-sized enterprises (SMEs) has evolved into a
strategic imperative, especially with the increasing digitisation of business processes.
Contemporary scholarship identifies workflow automation and analytics as central to enhancing
SMEs’ agility and competitiveness. According to Owoade and Oladimeji (2024:117), the
integration of simulation modelling, predictive dashboards, and mobile asset tracking tools
allows SMEs to streamline operations, minimise redundancies, and align workflows with real-
time business requirements. Similarly, Messner (2024:3) emphasises that process-aware
systems reduce manual intervention and thereby decrease susceptibility to inefficiencies and

corruption, enhancing system integrity and transparency.

Despite these advantages, many SMEs struggle with implementing structured workflow
strategies. As noted by Ali et al. (2021:606), frameworks such as the Capability Maturity Model
Integration (CMMI) provide strategic “what-to-do” guidelines but often fail to address the “how-
to-do” implementation specifics, leading to fragmented execution and inflated costs. Thango
(2024:14) corroborates this by highlighting that effective enterprise architecture and information
management (EA/IM) frameworks must go beyond structural models to enable informed
decision-making and real-time optimisation of workflows. This sentiment is echoed in Fernandez
de la Puente Sarria et al. (2024:13), where the authors argue that SMEs favour rule-based
reasoning systems, such as IF-THEN workflows, which align with the normative decision-

making culture common in small enterprises.

In the context of emerging economies like South Africa, workflow strategy also entails navigating
resource constraints and low digital maturity. These elements contribute directly to workflow
stability and resilience. Therefore, a coherent workflow strategy must integrate digital tools,
process-aware systems, and adaptable frameworks to support continuous improvement in SME

performance.

2.1.3.6 Telles mathematical formula for operational workflow accuracy

In the pursuit of optimising operational workflows within SMEs, Telles' mathematical formula for
workflow accuracy emerge as a pivotal area of study. This formula represents a significant
advancement in the quantitative analysis of workflow processes, offering a robust mathematical
framework for assessing and enhancing the accuracy and efficiency of operational workflows.
The research into Telles' formula is crucial as it provides a measurable and objective basis for
evaluating the performance of ERP systems, a key component in the operational infrastructure
of SMEs (Telles, 2019b:7). In an environment where precision and efficiency are paramount, the
ability to quantitatively assess workflow accuracy is invaluable. It enables organisations to

identify bottlenecks, optimise resource allocation, and streamline processes, thereby leading to
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improved operational performance and competitive advantage. Furthermore, by incorporating
this formula into the systematic literature review, the study not only aligns with contemporary
analytical methodologies but also ensures that the proposed solutions are grounded in

quantifiable and empirically validated frameworks.

2.1.3.7 Design science research

DSR in artefact development involves the establishment of new and innovative artefacts to ex-
pand human and organisational capabilities (Hevner, 2004a:76). In DSR, the convergence of
design artefact creation and theoretical foundations is essential, necessitating a nuanced under-
standing of their interplay to ensure both practical efficacy and theoretical coherence. It must
therefore provide a structured approach to bridging the gap between theoretical constructs and

practical applications (Baskerville et al., 2018:368).

In the context of application development, particularly in configuring Tier 1 ERP features into
more advanced Tier 3 ERP systems, DSR stands as a cornerstone methodology. By employing
DSR, developers and researchers can systematically explore and integrate complex features,
ensuring that the evolved ERP systems are not only technologically advanced but also tailored
to the nuanced needs of SMEs. This involves identifying the key functionalities of Tier 1 ERP
systems, understanding the specific requirements of Tier 3 systems, and then designing and
implementing solutions that bridge this gap. The iterative and pragmatic nature of DSR provides
a structured yet flexible framework, enabling the development of ERP systems that are both
innovative and practical, thus enhancing the operational efficiency and competitiveness of SMEs

in today's rapidly evolving business landscape.

2.1.3.8 Strategic Business Processes

The impact of strategic business processes on Small and Medium Enterprises SMEs is a critical
element in business. Central to this discourse is the concept of exploration and exploitation. On
one hand, exploration involves the proactive pursuit of new opportunities, experimentation, and
innovation, thereby fostering adaptability and responsiveness to dynamic market conditions. On
the other hand, exploitation centres on the optimisation of existing resources, processes, and
capabilities, aiming to enhance efficiency and productivity, emerge as a pivotal construct in un-
derstanding how SMEs can navigate the intricate terrain of modern business. Furthermore, the
role of Information Technology (IT) in particular, in enhancing management processes within
SMEs, with a specific focus on the transformative potential of digitalisation and artificial
knowledge in augmenting accountability within supply chain management, as highlighted by Di

Vaio et al., (2023) becomes crucial. In this context, the digital transformation within the ERP
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sector emerges as a salient driver for SMEs, empowering them to contend more competitively

with larger enterprises.

2.1.3.8.1 Cash Conversion Cycles

Implementing effective cash management strategies and processes is crucial for SMEs to
enhance their cash-to-cash cycles. By optimising their CCC, SMEs can improve their overall
financial performance and ensure a healthy cash flow. One key step for SMEs to enhance their
cash-to-cash cycles is to formulate a new financial management concept (Huo, 2023). This
concept should include strategies for budget preparation, implementation, analysis, and

evaluation.

By integrating cash holding management as a central tenet of enterprise financial management,
SMEs can utilise these countermeasures as a conceptual guidepost to navigate the complexities
of financial operations and enhance fiscal efficiency. Additionally, SMEs should focus on
clarifying cash budget projects and building a standardised budget system. This will help SMEs

gain better control over their cash flow and maximise production profits.

Another important aspect is the identification of the right investment opportunities for idle funds
and non-cash planning (Deyshappriya & Padmakanthi, 2022). This includes investment into ERP
systems for SMEs that affects the performance of SMEs’ Cash Management Practice and
Medium Scale Enterprises' performance (Onyeizugbe et al.,2017). Furthermore, SMEs should
determine the optimal level of cash to be maintained by the company (Tumba et al., 2022:156).
The exorbitant cost of the deployments of these Tier 1 ERP applications and the complexity of
the implementations is why SMEs need these features. For small businesses, compared to
larger enterprises, the features of data access, increase in customer base, and improved
customers were absent (Venkatraman & Fahd, 2016:2). Therefore, saving time and maintenance

costs are not achieved. Researchers Bhatt et al. (2021:645) also highlight these issues.
Furthermore, Wang points out that the CCC is a crucial business principle represented:
CCC=DIO+DSO-DPO. (2.1)
where:

DIO= Days of inventory outstanding (also known as days sales of inventory)

DSO= Days sales outstanding

DPO= Days payables outstanding (Wang, 2019).

This will involve careful analysis of cash inflows and outflows, considering factors such as

working capital needs, creditor strain, and volatility of cash flows by addressing these challenges
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and implementing strategic business processes, SMEs can significantly enhance their cash-to-

cash cycles.

2.1.3.9 Gestalt configurational theory in the operational performance of SMEs

The Gestalt theory of configuration asserts that the operational performance of SMEs is derived
not only from individual components but also from the totality and synthesis of these components
as a unified but different whole. In the context of South African SMEs, the theory implies that
effective functioning and success are not simply the result of discrete elements such as hardware,
software, or economic conditions. Instead, the inclusive interaction of these elements results in
a holistic operational environment that impacts the SMEs' performance. This perspective is
crucial in guiding SMESs' strategic and operative decision-making since it promotes a holistic view
rather than focusing on isolated parts of the enterprise. For instance, it would inform managers
and decision-makers to consider how different aspects of their business such as human
resources, finance, customer relationships, supply chains, and Information Technology systems

interact and influence each other in achieving overall business objectives.

In Information Systems research, two prevailing paradigms, behavioural science and design
science, guide inquiry and application. Behavioural science develops theories about human and
organisational behaviour, while design science focuses on creating innovative artefacts to
enhance capabilities (Hevner et al.,2004b:77). The conceptual framework's relevance and
application are showcased in the discipline of artefact development with DSR utilised as a
strategic lens. The DSR process includes six steps: problem identification and motivation,
definition of the objectives for a solution, design and development, demonstration, evaluation,
and communication (Peffers et al., 2007:56). The conceptual framework, with its meticulously
designed methodology, not only fulfils the three stated objectives but also holds the promise of
facilitating the broader acceptance and integration of DSR research within the Information
Systems (IS) discipline (Michaelis et al.,2023:4).

In the context of the research study, which involves the development and implementation of a
Tier 3 ERP system for SMEs, the conceptual framework serves as a critical tool. It provides a
structured approach to translating abstract knowledge into practical solutions, specifically
through the use of the DSR iterative approach. This framework, aligned with the objectives of
DSR, facilitates the identification of existing Tier 1 ERP system features suitable for adaptation
to Tier 3 ERP for SMEs, the exploration and development of new ERP workflows, and the

benchmarking and evaluation of these systems.
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2.1.3.10 Introducing Gestalt theory Framework and Conceptual Framework

The introduction of the Gestalt theory framework and conceptualisation document aims to
provide an overview and context for the application of Gestalt theory in understanding the
organisation of information systems and artefact development. The Gestalt principles
established by Max Wertheimer, Wolfgang Klher, and Kurt Koffka have been widely used in the
field of psychology, but it is important to note that these principles can also be applied to other
areas, such as information systems and artefact development (Wang et al., 2018:1-2) . By
applying the Gestalt principles, we can gain a deeper understanding of how individuals perceive
and organise information, leading to more effective system planning and diagrammatic
representations in information visualisation. Ultimately helping improve the usability and user
experience of information systems by ensuring that they align with the cognitive processes

involved in perception and comprehension.

The application of Gestalt theory in distribution channels and operational workflows emphasises
the importance of holistic strategies and systemic interrelations in the context of business
operations. Additionally, the literature review critically examines Telles' mathematical formula for
workflow accuracy, providing a theoretical and quantitative basis for assessing and enhancing
the efficacy of operational workflows. The literature review also explores the concept of DSR as
a strategic framework for developing tailored artefacts, such as ERP workflows and CRM

systems, that align with the Gestalt theory principles.

Moreover, the implications of Gestalt theory extend to information systems planning and
diagrammatic representations. Gottschalk emphasises the significance of a Gestalt approach in
IS planning and system development ( Poulaki, 2022:59 ; Bi & Liu, 2022a:3). Incorporating the
Gestalt theory in constructing diagrammatic representations is essential, as it has implications
for information visualisation. By integrating Gestalt theory principles into Information Systems
(IS) planning and development, organisations can create more effective and user-friendly

systems that align with human perception and cognition (Guberman, 2017:7).

Furthermore, the taxonomic methods used in the application of Gestalt theory involve grouping
procedures such as Q-approach and R-approach. These procedures help identify relationships
among cases and variables, discovering configurations or patterns that can enhance the
understanding and predictive utility of the studied phenomena (Strunk & Lichtwarck-Aschoff,
2019).

The theoretical framework of Gestalt theory in configuration emphasises the holistic
understanding of organisational reality by studying a large number of variables and their natural
clusters. This framework recognises that individual elements are not isolated but exist within a
larger context, and their interactions and relationships contribute to the overall configuration (Bi
& Liu, 2022b:4).
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Therefore, the use of a Gestalt approach in understanding organisational behaviour and
adaptation in distribution channels can provide a more inclusive and nuanced understanding of

the phenomena.

2.1.3.11 How the Gestalt framework informs the approach to reviewing the literature.

The literature review endeavours to articulate the insights from the literature on ERP, DSR, and
Gestalt, identifying commonalities and discrepancies. It aims to discuss how these elements
interact to influence the performance and competitive positioning of SMEs. Rooted within this
research is the conceptual framework of the Gestalt theory of configuration, which informs the
approach to reviewing the literature, in particular the research questions. The Gestalt framework
is based on the principles of Gestalt psychology, which focuses on how individuals perceive and
understand the world around them. In the context of ERP systems, the framework helps
researchers and practitioners understand how different components of the system interact and
contribute to the overall functioning and performance of the system (Saha, Kundu & Ghosh,
2020:1321). The framework presents a new perspective on the interrelated components of ERP
systems, emphasising the need to understand the entirety and synthesis of these components
as a unified yet distinct whole. In the current scientific environment, where the prevalent
information-processing viewpoint is utilised as an unquestioned presumption in the fields of
computer science and neuroscience, the researcher will seek out new and encouraging

advancements (Mungan, 2023). This will attempt to answer the first research question which is:

How can ERP system features used by successful businesses be adapted to develop Tier 3

workflow artefacts for SMEs?

This approach can be applied to the development and implementation of Tier 3 ERP workflows,
as it allows for a novel understanding of the interactions between various features and
requirements within the workflow (Buckner, 2021:383). Furthermore, The Gestalt framework as
a theoretical framework can be used to understand and analyse complex systems, such as (ERP)
systems. ERP systems are software applications that integrate and manage various business
processes and functions within an organisation. As a result, the Gestalt theory of configuration
will contribute to the literature review by providing a theoretical framework for understanding the

relationship between the different features and requirements within a Tier 3 ERP workflow.

Efficiency, monitoring in real-time mode is crucial in the production industry. Real-time monitor-
ing of assembly efficiency is particularly important in the production areas, as it allows for quick
and reliable estimation of related data-based information. It is important to predict future values

as accurately as possible. Efficiency in Key Performance Indicators (KPIs) have an impact on
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financial results, production scheduling, inventory investments and continuous improvement
(Dobra & Josvai, 2023:270). Furthermore, the literature review explores Telles' mathematical
formula for workflow accuracy, which adds a quantitative dimension to understanding and eval-
uating the efficacy of operational workflows. Telles offers insight into the development of a math-
ematical formula aimed at assessing workflow accuracy. This proposed model commences with
a conceptual examination rooted in information theory, with its primary objective being the iden-
tification of a hybrid dynamic system (Telles, 2019c:20). Within this framework, key parameters
are elucidated, emphasising the interplay between the time required for information processing
and the precision achieved, both of which are influenced by the cognitive capabilities of agents
operating within a complex adaptive system. The model also underscores the significance of
agent-specific methods, whether present or absent and their consequential impact on firm
productivity, forming a critical facet of the analytical framework. By following this pattern of in-
vestigation, the researcher will attempt to address the third research question the accuracy of

the workflow artefact.

The second research question is:

What mathematical formulae can be developed in configuring Tier 3 Gestalt workflows to opti-
mise business performance and reduce CCC for SMEs?

Additionally, the literature review explores the concept of DSR as a strategic framework for de-
veloping artefacts tailored to the specific needs of SMEs. This approach allows for the identifi-
cation of specific requirements that SMEs have in developing and implementing a Tier 3 work-
flow artefact. The design-science paradigm seeks to extend the boundaries of human and or-
ganisational capabilities by creating new and innovative artefacts. Both paradigms are founda-
tional to the IS discipline, positioned as it is at the confluence of people, organisations, and
technology ( Hevner et al., 2004c: 77,78). DSR highlights the importance of design work and

design knowledge in various fields, including information systems.

Through this investigation, the endeavour is to address the third research question which is:

How can we design a conceptual model for Tier 3 ERP systems that includes essential features
and integrates the CBSI?

The Gestalt framework considers ERP systems as holistic entities, where the whole is greater
than the sum of its parts. It emphasises the importance of understanding the system as a whole,
rather than focusing solely on individual components or modules. This holistic perspective allows
researchers and practitioners to identify and address issues related to system integration, data

consistency, and overall system performance.
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The Gestalt framework also emphasises the importance of considering the context in which ERP
systems operate. This includes factors such as organisational culture, business processes, and
user behaviour. By considering these contextual factors, researchers and practitioners can gain
a deeper understanding of how ERP systems are used and how they can be effectively imple-
mented and managed within an organisation (Tsai, Lan & Lee, 2020:5).

Overall, the Gestalt framework provides an holistic approach to understanding and analysing
ERP systems. It helps researchers and practitioners identify and address issues related to sys-
tem integration, data consistency, and overall system performance, while also considering the
contextual factors that influence the use and management of ERP systems within an organisa-
tion (Ripalda, Guevara & Garrido, 2020:159).

The Gestalt theory of configuration framework plays a crucial role in the literature review for
these research questions by providing a theoretical framework for understanding how the differ-
ent components and features of ERP systems interact and contribute to the overall performance
and effectiveness of SMEs. By adopting the perspective of Gestalt, the literature review can
examine the holistic nature of ERP systems and their impact on the evaluation of SMEs' opera-
tional performance. Gestalt approaches have been applied to understand adaptive behaviours

within marketing distribution channels (Wren, 2013:2).

This will answer the fourth research question which is:

How can we evaluate the effectiveness of the proposed CBSI model in enhancing the competi-

tiveness of SMEs?

The theoretical framework of Gestalt will therefore help us in addressing the research questions
related to the specific requirements of SMEs in developing and implementing a Tier 3 workflow
artefact, the features of ERP system applications that are leveraged the most by successful
businesses, and the mathematical formula that can be used in configuring Tier 3 Gestalt work-

flow.

Furthermore, the holistic approach of Gestalt theory recognises the interdependent and mutually
supportive nature of different elements within an organisational context. This interconnectedness
extends to the operational performance of SMEs, where components and systems influence
each other, and their interactions contribute to the overall configuration. By examining the
relationships and interactions among variables, researchers can identify common patterns or
configurations known as gestalt. Recent exciting explorations into Gestalt-informed
methodologies underscore the applicability of holistic perception in interpreting complex human
experiences, including organisational and technological systems. Holzinger et al. (2021:123-124)

propose the DreamSenseMemory technique, which integrates multi-sensory awareness with
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Gestalt principles to enhance interpretive clarity and contextual awareness. While their work is
positioned within psychotherapy, the foundational logic resonates strongly with system design in
enterprise contexts—particularly where user perception, integration of fragmented data, and
sensory feedback loops play a role in effective interface design and workflow alignment. This is
particularly relevant to ERP systems designed for SMEs, where simplified, intuitive structures
that align with natural cognitive and behavioural groupings improve adoption and functional
usability. By embracing Gestalt principles such as proximity, similarity, and figure-ground
relationships, ERP developers can create interfaces that promote coherence and reduce
cognitive load, ultimately enhancing user experience and decision-making processes within

dynamic SME environments.

2.2 Historical Overview of Gestalt

The historical overview of the Gestalt theory in information systems explores the development
and application of this theory in the field. The Gestalt theory of configuration, rooted in perceptual
psychology, emerged in the early 20th century and gained prominence in various disciplines,
including information systems (Attneave 1954). The Gestalt theory emphasises the holistic un-
derstanding of systems, focusing on the relationships between the whole and its constituent
parts (Yang & Yuan 2022:3).Notably, Gestalt theory's influence on IS planning and system de-
velopment has been acknowledged, particularly in information visualisation, system structuring,

and behavioural antecedents to inter-organisational adaptation.

Fast forward to the contemporary era, the application of Gestalt theory has continued to evolve
and find relevance in various domains, including IS planning and system development. Modern
science and technologies have been called upon to redesign various processes to cope with
changes in education that are subject to severe disruption. As well as to perceive the situation
and understand the relationships between various factors holistically (Jeganathan & Shanmu-
gam, 2022:87).The foundational principles of Gestalt theory, emphasising the significance of
recognising patterns and wholes, continue to underpin the approach to developing diagrammatic
representations and information visualisation in IS planning (Epstein, 1988). It is these founda-
tional principles that have been shaped by pivotal milestones, seminal works, and significant
developments in the understanding and implementation of ERP systems and DSR. These have
laid the groundwork for the current state of research, providing essential insights into the chal-

lenges and opportunities within SMEs.

In the context of information systems, the application of Gestalt theory has extended beyond
theoretical foundations to practical methodologies that aim to enhance the operational

performance and competitiveness of SMEs (Woloszyn & Safourcade, 2022:28) . The integration
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of Gestalt theory principles into the development and implementation of Tier 3 ERP workflows
has provided a holistic approach to understanding and optimising the accuracy and efficacy of
workflow processes in SMEs. This approach emphasises the interconnectedness and synthesis
of components within the operational framework, aligning with the fundamental principles of
Gestalt theory in information systems for vast amounts of information to be handled intelligently
so that users can store, process, analyse and access the vast amount of information produced
by electronic and automated devices (Haruna et al., 2017). Furthermore, the exploration of
Telles' mathematical formula for workflow accuracy has presented a quantitative foundation for
assessing and refining the operational workflows, thereby contributing to performance
optimisation in SMEs. The articulation of these theoretical and mathematical approaches
underscores the significance of Gestalt theory in not only framing the research questions related
to accuracy and efficacy but also providing a robust basis for the development of practical

artefacts that cater to the specific needs of SMEs.

The importance of this section provides a roadmap for the reader, outlining the foundational role
of (ERP) systems, DSR, and strategic business processes within the SME sector. It sets the
stage for a far-reaching exploration of how Gestalt theory, in conjunction with mathematical
frameworks and practical methodologies, can significantly impact the operational performance
and competitiveness of SMEs. Understanding these historical developments is instrumental in
comprehending the evolution of research questions, methodologies, and theoretical frameworks,
such as the Gestalt theory of configuration. Therefore, the Gestalt theory of configuration helps
in the literature review for the researcher’s questions by providing a theoretical perspective that
emphasises the importance of considering the whole rather than just individual components
when examining the features and requirements of ERP systems in the context of SMEs.
Contextualising the history of Gestalt with the present state of research on ERP systems in SMEs
is essential to acknowledge the seminal theories and methodologies that have influenced our
research questions and objectives. The Gestalt theory of configuration, which emphasises
perceiving systems as unified wholes, aligns with the integration of mathematical models and

algorithms in ERP systems.

2.2.1 Early 20th Century - Gestalt Psychology Emergence:

Gestalt psychology originated in the early 20th century as a response to the reductionist
tendencies of structuralist and behaviourist paradigms. Founded by Max Wertheimer, Wolfgang
Koéhler, and Kurt Koffka, Gestalt theory advanced the idea that human perception is holistic, that
individuals perceive entire patterns or configurations rather than isolated stimuli (Wertheimer,
1912). Wertheimer’s foundational work on the phi phenomenon exemplified this perspective,
asserting that “the whole is different from the sum of its parts”, thereby inaugurating a new

psychological tradition grounded in perceptual organisation.
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Core Gestalt principles, proximity, similarity, closure, continuity, and figure-ground, provided a
framework for understanding how individuals interpret visual information (Arnheim, 2023:14;
Wagemans et al.,, 2012:1176). These principles influenced early visual psychology and
subsequently extended into counselling and therapy by the 1940s, notably through the work of
(Perls, 1947). In the 1960s, Gestalt concepts gained traction in cognitive psychology, where
scholars such as Kurt Lewin and others applied the theory to behavioural modelling and learning
(Lewin,1964).This interdisciplinary expansion marked Gestalt’s evolution from a perceptual to a

cognitive framework.

By the 1980s and 1990s, the rise of computing technologies enabled Gestalt principles to
influence the fields of human-computer interaction (HCI) and user interface design. Don
Norman’s work on usability and Jakob Nielsen’s interface heuristics both drew heavily from
Gestalt principles to enhance system intuitiveness and functionality (Norman, 1988; Nielsen,
1993). These developments laid the groundwork for the integration of Gestalt theory into
information architecture and user experience (UX) design by the early 2000s (Morville and
Rosenfeld, 2001:103; Krug, 2014:57).

In the 2020s, Gestalt theory has been re-applied to mobile learning environments and e-
commerce platforms. Kumar and Chand (2024:2) note that Gestalt principles serve as a
foundation for designing mobile learning interfaces that are both usable and aesthetically
coherent. Likewise, Chiu and Yang (2024:3) demonstrate that Gestalt psychology, when
operationalised through analytic hierarchy and fuzzy set theory, serves as an effective tool for
evaluating system perception and structuring interactive digital processes. These findings
confirm that Gestalt theory remains relevant for complex digital environments, including those

involving ERP systems.

Gestalt theory provides a foundational lens through which the integration and visual coherence
of ERP components are conceptualised. By adopting a configurational approach, this research
aligns with the theory’s principle of holistic perception, treating ERP modules not as isolated

artefacts but as interrelated elements within a unified workflow.

This theoretical continuity is summarised in Table 2.1, which outlines the major milestones and
cross-disciplinary applications of Gestalt theory from its inception to its modern implementation

in digital and enterprise systems.
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Table 2.1 Milestones progression of Gestalt theory

Year | Use Person Industry Citation

1912 | Psychology Max Psychology Wertheimer, M. (1912). Experimental
of perception | Wertheimer studies on the seeing of motion.
and Zeitschrift fir Psychologie/Journal of
organisation Psychology, 61(1), 161-265

1923 | Design Max Design Wertheimer, M., & Kéhler, W. (1923). Un-
Principles Wertheimer tersuchungen zur Lehre von der Gestalt

and Il. Psychologische Forschung, 4(1), 301-
Wolfgang 350.
Kdhler

1940 | Counselling Fritz Perls Counselling and Perls, F. S. (1940). Gestalt therapy. Psy-
and Therapy Therapy chologia, 3(3), 35-49.

1960 | Cognitive Kurt Lewin Cognitive Lewin, K. (1964). Field theory in social
psychology Psychology science: Selected theoretical papers.

Harper & Row.

1980 | Human- Don Norman | Human-Computer Norman, D. A. (1988). The psychology of
computer Interaction everyday things. Basic Books.
interaction

1990 | User Jakob User Interface Nielsen, J. (1993). Usability engineering.
interface Nielsen Design Academic Press
design

2000 | Information Peter Information Science | Morville, P., & Rosenfeld, L. (2006). In-
Architecture Morville and formation architecture for the World Wide

Louis Web: Designing large-scale web sites
Rosenfeld (3rd ed.). O'Reilly.

2010 | User Steve Krug User Experience Krug, S. (2014). Don't make me think re-
experience Design visited: A common sense approach to
design web usability (3rd ed.). New Riders.

2020- | Application Various Application Chiu, T.-P. and Yang, Y.-C., 2024. The
development | developers Development different roles of Gestalt psychology: Ap-

plying analytic hierarchy process and
fuzzy sets theory to Gestalt principle of
the e-commerce menu design. SSRN
Electronic Journal, pp.1-35.

(Source: Compiled by Author - Gestalt Development)

Finally, the Gestalt theory has proven to be a fundamental framework across diverse industries.

Its principles of proximity, similarity, closure, continuity, and figure-ground have found

applications ranging from psychology to technology, influencing the way professionals

understand and manipulate visual and cognitive perceptions.
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This widespread adoption highlights the theory's versatility and its continued relevance in both

theoretical and practical domains.
2.2.1.1 How the historical context has shaped the current state of research.

To relate the historical context to the current state of research, particularly within the framework
of this literature review, it's crucial to consider the foundational theories and methodologies that
have shaped the field of ERP systems in SMEs, and how these have informed the research

questions and objectives.

Historically, the study of ERP systems within SMEs has evolved alongside technological
advancements and changing economic landscapes. The Gestalt theory of configuration,
originating from psychology, has been applied to understand the holistic nature of organisational
systems, suggesting that the performance and efficacy of SMEs derive not just from individual
system components, but from the synthesis of these components as a unified whole. This
theoretical backdrop has directed research to consider not just the technological aspects of ERP

systems, but also their integration within the broader organisational context.

Similarly, the development of Telles' mathematical formula for workflow accuracy illustrates the
historical shift towards a more quantitative and precise evaluation of enterprise operations. This
shift reflects a broader trend in the research landscape, where there is an increasing emphasis
on measurable and data-driven approaches to improve operational workflows within SMEs. The
incorporation of such quantitative methods allows for the objective assessment of ERP systems,

aligning with the current research aim to enhance SME competitiveness and reduce CCC.

Moreover, the adoption of DSR as a methodological framework signifies a historical response to
the limitations of traditional research paradigms. DSR emphasises the creation and evaluation
of artefacts to solve organisational problems. Its application to the development of a Tier 3 ERP
workflow artefact tailored to SMEs in South Africa reflects an iterative and practical approach to
research that is grounded in both theoretical rigour and real-world application. The historical
progression of research methodologies, from purely theoretical frameworks to the integration of
practical, artefact-oriented strategies, underpins the current research objectives of producing

tangible improvements in SME workflows.

These theoretical and methodological developments have shaped the research questions which
aim to identify specific ERP system requirements for SMEs, evaluate the features of ERP
systems leveraged by successful businesses, and apply Telles' mathematical formula to
configure a Tier 3 ERP workflow. The historical context has, therefore, informed both the aim of
optimising enterprise workflows in SMEs and the specific research questions by establishing a
foundation upon which current research builds to address the dynamic needs of SMEs in a

contemporary economic environment.
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The review of literature thus not only reflects a synthesis of theoretical and empirical insights but

also serves as a bridge connecting historical developments to current research endeavours.

2.3 Theoretical Framework of the Study

The theoretical foundations lay the groundwork for understanding how ERP systems can en-
hance SME competitiveness. These include Gestalt theory of Configuration, Telles' Mathemati-
cal Formula for Workflow Accuracy, and DSR. These theories provide the necessary framework
to develop a Tier 3 ERP workflow artefact that can effectively reduce CCC and improve business

performance.

In the theoretical foundation of this research, the Gestalt theory of configuration plays a crucial
role. The essence of Gestalt theory, emphasising the significance of recognising patterns and
wholes, continues to underpin the approach to developing diagrammatic representations and
information visualisation in Information Systems (IS) planning. This theory is not merely a theo-
retical framework but extends to practical methodologies aiming to enhance the operational per-
formance and competitiveness of SMEs. Particularly, the integration of Gestalt theory principles
into the development and implementation of Tier 3 ERP workflows offers a holistic approach,
ensuring that the design and configuration of these systems are understood and optimised in

their entirety, rather than merely as a sum of their parts (Woloszyn & Safourcade 2022:30).

Consequently, the approach is to enhance the accuracy and efficacy of operational workflows in
SMEs, aligning with the holistic approach advocated by Gestalt theory. The integration of this
mathematical formula into the ERP system design ensures a balanced consideration of both
qualitative and quantitative aspects of workflow optimisation. Encapsulating these theoretical
and practical approaches is the strategy of DSR. DSR offers a framework for not only developing
but also systematically evaluating artefacts designed to address specific problems. In the context
of this research, DSR is instrumental in bridging the gap between theory and practice, ensuring
that the developed Tier 3 ERP workflow artefact is both theoretically sound and practically viable
for SMEs.

This research recognises the critical need for SMEs to compete effectively with larger
businesses. A key aspect of this competition is the reduction of CCC, which can be significantly
impacted by efficient ERP systems. The theoretical foundations laid out in this research,
combining Gestalt theory, Telles's formula, and the principles of DSR, are thus geared towards
enhancing the competitive positioning of SMEs by optimising their ERP systems and, in turn,
reducing their CCC.
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2.3.1 The relationship between the research questions and the theoretical foundations.

The literature review is systematically designed to underpin the research questions and
objectives with a strong Gestalt theoretical foundation. Consequently, this foundation is
supported by key theories and frameworks relevant to the efficacy and competitive performance

of SMEs, especially in improving their cash convergence cycles.

In seeking to understand how the implementation of a Tier 3 ERP workflow artefact can enhance
the competitiveness of SMEs. Gestalt theory of Configuration can provide a valuable framework

for answering the research questions.
2.3.2 Gestalt theory of Configuration

The application of the Research Questions asserts that the operational performance of SMEs is
derived not only from individual components but also from the totality and synthesis of these
components. This holistic approach is crucial in guiding SMEs' strategic and operative decision-
making, which directly informs the research questions about the optimisation and efficacy of

workflow processes in SMEs. This will be shown later on in this discussion below.
2.3.3 Telles' Mathematical Formula for Workflow Accuracy

Telles' formula provides a mathematical underpinning for assessing and enhancing the efficacy
of operational workflows. The application of this formula allows for the quantification and
refinement of the accuracy of enterprise operations, thereby driving performance optimisation.
This directly relates to your research question about the accuracy and efficacy of workflow

processes in SMEs.
2.3.4 Design Science Research

The Methodological Approach is aligned with the Research Questions in that DSR is a strategic
framework for the development of artefacts like a Tier 3 ERP workflow, tailored to the needs of
SMEs. This approach aims to transcend traditional research paradigms and contributes a

practical artefact to enhance SME competitiveness, directly addressing your research objectives.
2.3.5 Enterprise Resource Planning (ERP) Systems

The literature review focuses on ERP systems' role in enhancing the efficiency, productivity, and
overall growth of SMEs. (ERP) systems are integrated software platforms used by organisations
to manage and automate various business processes. These systems consolidate data from
different departments, such as finance, human resources, supply chain, and customer relations,
into a single unified system. The implementation of ERP systems offers numerous benéefits,
including improved efficiency, real-time data access, enhanced collaboration, and better
decision-making capabilities. For SMEs, ERP systems can significantly streamline operations,

reduce costs, and provide a competitive edge in the market. This focus aligns with the intention
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to develop and implement a Tier 3 ERP workflow artefact to enhance SME competitiveness and
reduce CCC.

2.3.6 Integration of Theories and Mathematical Approaches

The literature review synthesises insights from various sources, integrating Gestalt theory's
holistic approach with Telles' mathematical formula for workflow accuracy. This methodology
provides a balanced perspective acknowledging both qualitative and quantitative aspects of

workflow optimisation, which is essential for addressing the research questions meticulously.

2.3.6.1 How the research questions apply to the theoretical foundations and the P- Model

in relation to DSR

Given the set of four secondary research questions, let's explore how they apply to the

theoretical foundations and include the Paradigm Model (P-Model) in relation to DSR.
2.3.6.1.1 Research Question 1: SMEs' Specific Requirements for Tier 3 Workflow Artefact

Application to Research Questions: Understanding SMEs' specific requirements is essential for
the Gestalt theory of Configuration, which emphasises the holistic nature of systems. In the P-
Model context, this question pertains to the 'Input' phase, where the needs and constraints of
SMEs are gathered and analysed. This stage is crucial for ensuring that the developed artefact

reflects the composite needs of SMEs, which is the essence of the Gestalt approach.

Application to Research Questions: Identifying which ERP features are most leveraged aligns
with the Gestalt theory in understanding the configurations that contribute to the success of
businesses. This understanding can inform the 'Process' phase of the P-Model, where ERP
systems are tailored to SME needs. By analysing successful businesses, one can infer which

features and processes are essential and should be included in the Tier 3 ERP workflow artefact.
2.3.6.1.3 Research Question 2: Mathematical Formula for Configuring Tier 3 Workflow

Application to Research Questions: The search for an appropriate mathematical formula to
configure a Tier 3 Gestalt workflow is directly influenced by Telles' Mathematical Formula for
Workflow Accuracy. It fits into the 'Process' phase of the P-Model, where the design and
development process take place. This formula would serve as a quantitative tool to enhance the
accuracy and efficiency of the workflow, contributing to the overall effectiveness of the ERP

artefact.

2.3.6.1.4 Research Question 3: How can we design a conceptual model for Tier 3 ERP

systems that includes essential features and integrates the CBSI?

Application to Research Questions: DSR is pivotal in developing new solutions, and this question

addresses the 'Process' and 'Output' phases of the P-Model. The question calls for the
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application of DSR to develop features that are not just theoretically sound but also practically

viable, ensuring the artefact's effectiveness and adaptability in real-world scenarios.

2.3.6.1.5 Research Question 4: How can we evaluate the effectiveness of the proposed

CBSI model in enhancing the competitiveness of SMEs?

Application to Research Questions: This question is directly related to the 'Output' phase of the
P-Model. Evaluating the effectiveness of the Tier 3 ERP artefact is crucial for understanding its
impact on the competitiveness of SMEs. This evaluation will rely on both the Gestalt theory for

the holistic assessment and Telles' mathematical precision for quantifiable measures of success.
2.3.6.2 The P-Model in DSR as a conceptual framework for the artefact development.

Input: The first stage involves understanding the requirements and constraints that SMEs face,

which is critical for defining the problem and setting the scope for the artefact's design.

Process: This stage is where the actual design and development of the Tier 3 ERP workflow
artefact occur. It involves using a Gestalt approach to ensure the artefact is greater and different
than the sum of its parts and leveraging mathematical formulas to ensure workflow accuracy and

precision.

Output: The final artefact is then evaluated for its effectiveness in enhancing SME
competitiveness. This involves assessing the artefact's performance in real-world scenarios and

its ability to meet the identified needs and requirements.

Incorporating the P-Model as a conceptual framework into the DSR methodology ensures a
structured approach to developing the Tier 3 ERP workflow artefact. It emphasises the
importance of each stage in the research process, from understanding the problem to evaluating

the solution, aligning with the holistic and quantitative aspects of the theoretical foundations.

2.3.6.3 Gap Analysis

The research must identify areas that can contribute to Research Contribution. The summary
and gap analysis section in my literature review emphasises the advancements and persistent
challenges within the field, particularly in the context of South African SMEs. Consequently, this
analysis sets the foundation for the research to build upon existing knowledge and address
specific gaps, aligning with the research objectives. The literature review adeptly connects the
theoretical foundations with the research questions and objectives. It demonstrates an
understanding of the interplay between theoretical concepts, mathematical rigour, and practical
applications, ensuring that the research is grounded in a robust and relevant academic
framework. The approach therefore will not only validate the research questions within a
theoretical context but also underscores the practical significance of the study in enhancing the

operational efficiency and competitiveness of SMEs.
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2.4 Conceptual Framework
The theoretical framework of Gestalt theory in configuration proposes that the operational
performance of SMEs is influenced by the holistic and interconnected nature of their components

and systems Introduction.

The exploration of the pivotal role of ERP systems, DSR, and strategic business processes
within the SME sector lays the foundation for understanding the intricate relationships among
various components and systems. This underpins the paramount importance of adopting a
Gestalt approach to information systems planning and system development, as detailed by
Gottschalk. Incorporating Gestalt theory principles into the construction of diagrammatic

representations emerges as a key aspect with implications for information visualisation.

The conceptual framework extends to the application of taxonomic methods, such as the Q-
approach and R-approach, which aid in categorising and understanding the relationships among
variables (Chen et al., 2021). Through these methods, organisations can gain insights into the
intricate configurations and patterns that underpin organisational reality, fostering a deeper

understanding of the phenomena being studied.
2.4.1 Background to Conceptual Frameworks.

Conceptual frameworks play a crucial role in research and academic studies by providing a
structured and coherent approach to understanding and analysing complex phenomena (Essel,
2019). Researchers use conceptual frameworks to frame their research questions, guide the
collection and analysis of data, and interpret findings. The conceptual framework of this study
showcases the relevance and application of artefact development within ERP systems, using
DSR as a strategic lens. This framework integrates mathematical models and algorithms to
enhance the functionality of ERP solutions, providing SMEs with tools for optimising CCC and
improving operational performance. By aligning theoretical insights with practical applications,

the framework supports the development of innovative ERP artefacts tailored to SME needs

When formulating a conceptual framework, it is important to consider the logical connections
between concepts and major theoretical elements that form the basis of the research. In addition
to theoretical literature, previous studies, and personal experiences of the researcher are also
crucial in designing a conceptual framework. Furthermore, the conceptual framework should not
be seen as a tool for predicting the future, but rather as a means of contextual understanding of
the study (Otii, Wanjau and Omondi, 2020:60). It plays a critical role in identifying the main
variables and concepts in a particular study, as well as offering valuable information on the

research approach. There are four types of conceptual frameworks:

1. Taxonomic frameworks, which involve grouping procedures to discover
configurations among cases or variables ( Azofeifa et al., 2024)  These frameworks
aim to classify and categorise data or variables based on common characteristics.

52



2. Visual frameworks, which use diagrams, flowcharts, or models to visually represent
the relationships between concepts and variables.

3. Mathematical frameworks, which involve mathematical equations or formulas to
represent and analyse the relationships between variables quantitatively (Ahmadzad
Asl, Bohrani & Foroutani, 2021:81).

4. Logical frameworks, provide a logical structure for organising and connecting
concepts and variables in a research study (Lukaszewicz, Urban & Krawczyk-
Dembicka, 2023:4).

Conceptual frameworks serve as a guiding framework that helps researchers make sense of
their data and develop theories or hypotheses that can explain the phenomena under study. In
addition, conceptual frameworks help researchers establish the boundaries and scope of their
study, ensuring that they focus on the most relevant variables and concepts (von Enzberg et al.,
2020:4).By providing a clear and organised framework, researchers can effectively communicate
their research findings to the academic community and contribute to the existing body of

knowledge in their field.

2.4.2 Conceptual Frameworks and Introduction to the P-Model

In the development of the ERP workflow artefact for SMEs, a key conceptual framework guiding
the configuration and optimisation of business processes is the P-Model. This model integrates
various theoretical and mathematical approaches to enhance workflow efficiency and optimise
the CCC. The P-Model combines principles from Gestalt theory, workflow design, and
mathematical models like the CBSI. It will be discussed in greater depth in Chapter 3 under
Section 3.2: Research Design Approach, where its role in guiding the ERP system's

configuration and its application in the research methodology will be explored.
2.5 Systematic Literature Review

This section provides a systematic review of empirical studies related to the research questions,
focusing particularly on the integration of mathematical models and algorithms within ERP
systems. The review examines existing research on ERP adoption, SME challenges, and
performance optimisation, highlighting the role of advanced analytical tools in transforming
business processes. By synthesising these studies, the review offers insights into current

knowledge and identifies gaps that this study aims to address.

2.5.1. The Role of Mathematical Formulas in Business Performance:

Mathematical formulas play a crucial role in enhancing data analysis, predictive analysis,
optimisation, and control systems across various domains (Baraniuk et al., 2020:2). The CBSI,
as both a mathematical tool and a cultural artefact, integrates multiple metrics into a single
assessment of an SME's health and potential. This dual nature highlights the complex interplay

between quantitative models and the cultural contexts in which they are created and used.
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Some Facts to note:

1. Shared Knowledge and Practices: The CBSI embodies the collective understanding
and accepted practices in SME management. It reflects what the business community,
including researchers and practitioners, currently consider important for business suc-
cess.

2. Values and Priorities: The components chosen for inclusion in the CBSI (such as
CCC, CAS, etc.) represent what is valued in the current business culture. For instance,
the inclusion of workflow accuracy metrics indicates a cultural emphasis on opera-
tional efficiency.

3. Historical Context: The development of the CBSl is a response to the evolving needs
and challenges faced by SMEs in the current economic and technological landscape.
It's a product of its time, reflecting contemporary concerns and approaches to busi-
ness management.

4. Language and Conceptualisation: As a cultural artefact, the CBSI contributes to

how we think and talk about business success. It provides a framework and vocabu-
lary for discussing SME performance (Taillieu et al., 2024:2).

2.5.1.1 SLR Methodology

The systematic literature review underpins the research methodology and informs the

investigation of ERP systems to enhance SME competitiveness and reduce CCC. This process

is rooted in DSR, providing a robust methodological stance for the development of a Tier 3 ERP

workflow artefact.

Furthermore, the methodology is informed by a pragmatic philosophy that is encapsulated by

the emerging dynamics of (ERP) systems. The following is a brief overview of what the

methodology considered:

Scope and Selection Criteria: The review focused on scholarly contributions from 2019
onwards, accentuating the evolving role of ERP systems in enhancing SME competitive-
ness within the South African context. This timeframe was selected to ensure the incor-
poration of recent technological advancements and their practical applications (Saputro
et al.,2022).

Search Strategy: The strategy employed a combination of search terms and Boolean
operators to refine the scope and ensure wide-ranging coverage of relevant literature.

Key Words: Terms such as "ERP systems", "SME competitiveness", and "South Africa"
were combined with industry-specific terms to cast a wide yet focused net over the
pertinent literature (Drachuk & Domanetska 2024:18).

Search Process: Initial searches yielded a substantial number of potential sources,
which were systematically filtered through title and abstract reviews, ensuring alignment
with the research questions.
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e Screening and Selection Criteria: Titles and abstracts were initially screened, followed
by full-text reviews, employing a quality assessment tool to evaluate the relevance and
rigour of the studies

e Inclusion Criteria: Studies were included based on their focus on ERP implementation
within SMEs, their relevance to South African businesses, and their publication within the
specified timeframe.

e Exclusion Criteria: Articles beyond the predetermined timeframe, not specifically fo-
cused on SMEs, or lacking empirical evidence were excluded.

o Thematic Analysis: Synthesis Approach: A thematic synthesis was conducted to filter
key findings and patterns across the selected literature, enabling a nuanced understand-
ing of the subject matter.

e Critical Appraisal: The critical appraisal involved assessing the methodological sound-
ness of the included studies using a standardised checklist to ensure the integrity and
reliability of the findings.

¢ Reflection on Limitations: The study acknowledges potential biases and limitations in-
herent in the selected literature, reflecting on the implications for the research findings.

e Data Update Plan: An update plan is established, ensuring the systematic review re-
mains current by including ongoing research and newly published studies in the field).

2.5.2 Scope and Selection Criteria

This systematic literature review meticulously delineates the scope encompassing SMEs, with a
nuanced emphasis on the South African context. The temporal span of this review, primarily from
2019 onwards, aligns with the study period and extends retroactively as necessitated by the
emergence or evolution of the phenomena under investigation. The onset of the COVID-19
pandemic marks a critical articulation point, substantively influencing the trajectory and demand
of this research due to its profound impact on SME operations, thereby spurring a deeper inquiry

into the resilience and competitive strategies within this sector.

The industries encapsulated within this review are inclusive yet selective, with particular attention
to sectors such as Retail, Procurement, Fast Moving Consumer Goods, and Oil and Gas. These
industries are representative of the diverse applicability and pertinence of ERP systems within
the South African SME landscape.

Literature assimilated into this review is predominantly sourced from peer-reviewed journals, a
testament to the rigorous scholarly standards upheld. Complementary sources include seminal

books and proceedings from online conferences with a concentrated focus on Information
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Technology, Machine Learning, and Artificial Intelligence, which collectively offer a multi-faceted

perspective on the subject matter.
2.5.3 Databases used

Databases such as Elsevier (Scopus) were extensively utilised, primarily due to their integration
with Mendeley, which facilitates efficient citation management in adherence to the CPUT-
Harvard referencing style. The institutional access to the ACM Digital Library and IEEE Xplore
Digital Library has been instrumental, allowing for literature acquisition without financial

constraints.

Connected Papers emerged as a pivotal tool in mapping and acquiring pertinent literature,
enabling an informed and systematic selection process. The literature was judiciously chosen to
align with core themes: the functionality and impact of ERP systems on SME competitiveness,
the Gestalt theory of Configuration, and DSR. Additionally, the inclusion criteria extended to
studies on the mathematical formula for workflow accuracy, as well as conceptual frameworks

that enrich the understanding of the nexus between workflow optimisation and business strategy.

While the Gestalt theory of Configuration was selected for its robust applicability to the research
objectives, other models such as the Technology Acceptance Model (TAM), the Unified Theory
of Acceptance and Use of Technology (UTAUT), and the Diffusion of Innovations (DOI) theory
were considered. TAM was excluded for its limited scope in addressing the multifaceted nature
of SME competitiveness. Similarly, UTAUT and DOI, despite their widespread use in technology
adoption studies, were deemed less congruent with the pragmatic and configuration-focused
lens required for this study. Adopting a pragmatic philosophical stance, this review is anchored
in a solution-oriented approach, intent on confronting the real-world challenges SMEs face in

enhancing competitiveness within the volatile global market.
2.5.4 Search Strategy

The foundational underpinnings of this research were built upon an exhaustive and systematic
search strategy, employing a wide-ranging array of databases and search engines including
Google Scholar, IEEE Xplore, JSTOR, Elsevier, ACM Digital Library, Academic Research for
Business, Science Direct, Emerald, EBSCO, and Wiley Online Library. These platforms were
meticulously selected for their extensive repositories of academic articles, peer-reviewed
journals, conference proceedings, and reading and citation statistics, ensuring a breadth and

depth of coverage that is essential for a review of this degree.
2.5.4.1 Key Words

Keywords and search terms were used to encapsulate the core concepts of this study: Enterprise
Resource Planning systems, Small and Medium-Sized Enterprises, Design Science Research,

Gestalt theory of Configuration, Telles' Mathematical Formula for Workflow Accuracy, Cash
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Management Practice, Cash-to-Cash Cycles, Competitive Positioning, Performance
Optimisation, and SMEs Tier 3 ERP workflow artefact, among others. These terms were selected
to capture the multifaceted nature of ERP systems and their intersection with SME

competitiveness and theoretical frameworks.
2.5.4.2 Search Process

The search process was iterative and dynamic, with terms being combined using Boolean
operators to refine the search results continually. For instance, "ERP systems" AND "SMEs"
AND "Gestalt theory" were used to filter studies that intersected with these pivotal themes.
Additionally, the search strings were adapted to each database's specific syntax and capabilities,

ensuring an optimal retrieval of relevant literature.

This meticulous approach to the search strategy also involved an analysis of key terms within
the retrieved literature, allowing for the identification and incorporation of additional pertinent
keywords such as "Business Processes," which may not have been initially apparent. Such
refinement ensured a wide-ranging capture of the literature, thus setting a robust foundation for

the ensuing review.

In instances where the search yielded an overwhelming volume of literature, further refinement
was achieved by prioritising literature that explicitly discussed "Tier 3 ERP workflow artefact" and
"Performance Optimisation" within the context of SMEs, thereby aligning the search outcomes
closely with the study's objectives. This was complemented by a strategic emphasis on citation
count and readership metrics, which served as indicators of the research community's
engagement and the potential impact of the literature. Additionally, a temporal filter was applied
to focus on the most contemporary studies, with a preference for research published within the
last five years, ensuring that the review reflected the latest advancements and trends in the field.
It must be mentioned that although citation counts are not always a measure of quality articles
can be used for both negative and positive reasons (Ali 2022). However, it did provide a metric

for citation research and impact that could be used.
2.5.4.3 Screening and Selection Criteria

The screening and selection process for the literature review was carried out with attention to
methodological rigour, ensuring the relevance and quality of each source included. This process
was divided into distinct phases: an initial screening based on abstracts and titles, followed by a
full-text review for those studies that met the preliminary criteria. The synthesis of literature
research was then carried out by identifying, analysing, and then evaluating through the

collection of existing data by searching through research selection (Lailla & Mardi, 2022:404).
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Following this process, it was then necessary to provide inclusion and exclusion criteria to ensure
that the literature speaks specifically to the research questions. The inclusion criteria were as

follows:
2.5.4.4 Inclusion Criteria:
The literature was selected based on several key parameters:

o Empirical relevance to Tier 3 ERP systems and SME competitiveness.

o Explicit discussion on Gestalt theory of Configuration and DSR. Studies on Gestalt theory
of Configuration were not explicit in the main as it pertains to Information Technology,
however, it was used because the research in this field is still growing (Mungan 2023).

e Studies providing insights into workflow optimisation, cash management practices, and
competitive positioning within the last five years to ensure currency of data.

e High citation count and significant readership figures, as proxies for the impact and
recognition within the academic community.

As anticipated there are exclusion criteria for this study. Peer-reviewed articles from the last five

years were preferred, however this particular drive was not always possible.

2.5.4.5 Exclusion Criteria:

Conversely, literature was excluded based on the following grounds:
o Literature before 1999 or not in English
e Studies that did not directly address ERP systems within the context of SMEs.

e Research focusing solely on large enterprises or non-SME contexts was purposefully
excluded.

e Atrticles beyond a 10 - year publication window, as mentioned are excluded unless
foundational or seminal in nature. Unless it added to the body of knowledge. A good guide
was the article title, abstract and keyword searching that helped with the exclusion
process (Penning de Vries et al., 2020).

e Sources with low engagement metrics (citation counts and readership data).

The relevance of each source was assessed through a structured appraisal process, where each
article was evaluated for its direct contribution to the research questions and objectives (Vivares,
Avella & Sarache, 2022:84).The research undertook exhaustive literature searches,
meticulously evaluated a multitude of sources, and amalgamated findings from scholarly
publications to furnish holistic reviews. The process was further supported by the use of
Mendeley, a reference management tool that allowed for the organisation, annotation, and
systematic literature review. Mendeley's 'Read' status and note-taking features were

instrumental in tracking the assessment of each source's relevance.
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Furthermore, the exclusion or inclusion criteria were sorted in Mendeley into three different
categories, Most Relevant, Most Recent and Most Cited to provide a narrowing of the literature.
The strategy effectively narrowed the vast corpus of literature to a more manageable and

focused collection that was directly pertinent to the study's aims.
2.5.4.6 Thematic Analysis:

For SMEs, the integration and optimisation of (ERP) systems stand as critical determinants of
efficiency and competitive advantage. This literature review methodically navigates through a
series of interrelated themes, commencing with the technological and strategic facets of ERP
systems tailored for SMEs. It then delves into the Gestalt theory of Configuration, which provides
a holistic lens through which the organisational performance of SMEs can be understood beyond
the sum of their operational parts. The analytical precision of Telles' Mathematical Formula is
explored for its potency in enhancing workflow accuracy, while DSR is scrutinised for its robust
framework in artefact creation, marrying theoretical constructs with pragmatic solutions.
Strategic business processes are dissected to underscore how information technology fosters
critical management functions within SMEs, and finally, the review evaluates cash management
strategies, elucidating how judicious financial stewardship can fortify cash-to-cash cycles and
overall financial health. Collectively, these themes constitute an inclusive matrix of factors

influencing SMEs' efficacy and dynamism in an ever-evolving marketplace.

2.6. The themes and categories that were identified:
2.6.1 ERP Systems:

Focusing on the advancements, adoption, and operational benefits of ERP systems in SMEs,

addressing customisation and scalability challenges (Hadi & Permana, 2021:68; Le, 2017:1578).
2.6.2 Gestalt theory of Configuration:

Exploring the holistic performance of SMEs as more than the sum of parts, with specific studies

on the practical application of the theory in optimising resources (Westheimer, 2023:4).

2.6.3 Mathematical Formula:
Investigating the quantitative analysis of workflow processes and the use of Telles' formula for

assessing workflow accuracy (Telles, 2019).

2.6.4 Design Science Research (DSR):

The role of Design Science Research (DSR) in artefact development is underscored by its dual
emphasis on theoretical grounding and practical utility, as articulated in the seminal framework
of Hevner et al. (2002), which continues to inform rigorous design-oriented inquiry in information

systems.
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2.6.5 Strategic Business Processes:

Discussing the impact of strategic processes like exploration and exploitation, and how IT
enhances management processes within SMEs (Iberaheem, 2023:2710: Kumbure et al.,
2024).

2.6.6 Cash Management Strategies:

Addressing the optimisation of cash-to-cash cycles and financial performance through effective
cash management (Corvino, 2023:5). For Business Processes on the exploration and
exploitation in organisational learning. As organisations transition into the era of Industry 4.0,
gaining a deeper insight into the nature of business processes is increasingly vital for unlocking
the benefits of hyper automation and improving overall competitiveness and operational

efficiency (Szelggowski & Berniak-Wozny, 2023).
2.6.7 Empirical Evaluation of CBSI:

The CBSI incorporates diverse metrics such as the CCC, Configurational Accuracy Score (CAS),
Telles' Mathematical Formula for workflow accuracy, and the Altman Z-Score. The formula for
the CBSl is:

The formula for the CBSI =

wCCC x CCCn + wCAS x CASn + wTelles x Tellesn + wZ x Zn (2.2)

2.6.8 Synthesis Approach:

In conducting the literature review, | adopted a narrative synthesis approach, underpinned by
Gestalt Configuration Theory. This approach was chosen to account for the numerous factors
that contribute to the configurations and patterns within enterprise workflows, especially within

the context of features of a Tier 1 ERP system.

Meticulously cross-referenced various scholarly works to identify commonalities, configurations,
and discrepancies among theories and empirical studies relevant to enterprise workflow
optimisation. By integrating the holistic approach of Gestalt theory with the empirical precision
of Telles' mathematical formula for workflow accuracy, the study aimed to offer a balanced
perspective that acknowledges both the qualitative and quantitative aspects of workflow

optimisation.

Moreover, DSR principles were incorporated into the synthesis, which bridged the gap between
theoretical concepts and practical application. This multi-dimensional approach is pivotal in
advancing academic discourse as it allows for the development of new insights and perspectives,
leading to a deeper understanding of enterprise workflows. Such integration of different
methodologies is critical for enhancing our comprehension of the operational challenges and

opportunities within the SME sector.
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Overall, a narrative synthesis contributes significantly to the body of knowledge, providing a
richer and more nuanced exploration of the subject. It directly addresses the unique challenges
faced by SMEs in South Africa, not only furthering academic discourse but also offering practical

implications for the improvement and optimisation of enterprise workflows in the SME sector.
2.6.9 Critical Appraisal

In conducting the literature review, the critical appraisal of the literature with the primary research
question and the five secondary research questions that guided this research. The aim was to
understand how the design and development of a Tier 3 ERP workflow system could reduce

SMEs’ CCC and enhance their competitiveness.
2.6.10 Validity:

The literature was selected based on how well it addressed the research questions, particularly
the practical requirements of SMEs for a Tier 3 workflow artefact and the effectiveness of ERP
systems in successful businesses. The studies needed to provide accurate and sound findings

that were directly relevant to the Tier 3 ERP workflow and its impact on SME competitiveness.
2.6.11 Reliability:

Consistency across studies was paramount, especially in the context of ERP features leveraged
by successful businesses and the mathematical formulas used in configuring Tier 3 Gestalt
workflow. | focused on studies with transparent methodologies and replicable results to ensure

that the synthesised findings would be robust and applicable to different SME contexts.
2.6.12 Bias:

The potential biases in the literature were assessed, bearing in mind how they might influence
the research questions. For instance, studies that provided insights into the specific
requirements for developing and implementing a Tier 3 workflow artefact, or those evaluating
the effectiveness of ERP systems, may have biases due to their applied research focus or the

contexts in which they were conducted.

The literature's validity, reliability, and bias were filtered through the lens of these research
questions. This rigorous approach influenced my interpretation of the literature by ensuring that

the studies reviewed were both pertinent to and supportive of the research questions.
2.7 Reflection on Limitations:

A critical reflection on the limitations is presented, acknowledging the potential constraints and
challenges that may have impacted the research findings. One significant limitation is the
potential for publication bias, where existing literature may not fully capture the effectiveness of

these advanced analytical tools in diverse business contexts. Additionally, language constraints
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can restrict access to relevant studies published in non-English languages, potentially omitting

valuable insights from global perspectives.

Furthermore, limitations in the scope of databases searched may result in an incomplete view of
current research trends and findings. Despite these limitations, the research aims to provide a
robust framework for understanding the potential benefits and challenges of using mathematical

models and algorithms in enhancing SME competitiveness.
2.7.1 Publication Bias

In the course of expediting this literature review, it became evident that the existing relationships
between Cape Peninsula University of Technology (CPUT) and certain academic publishers
influenced the selection of sources. While this provided valuable access to relevant publications,
| have conscientiously avoided allowing these institutional connections to confer any academic
preference in my research. Despite these precautions, the potential for publication bias is
present, as the spectrum of available academic literature may not be fully represented by the
publishers with which CPUT is affiliated.

2.7.2 Language Constraints

The review process included literature in multiple languages, including Spanish and Mandarin.
Translated versions of these works were utilised to enable a better understanding of the field.
However, translations can sometimes fail to capture the full nuance of the original language,
which could potentially alter the subtlety and depth of the research findings. This represents a
significant limitation, as it might impact the interpretation of data and theoretical constructs

derived from the literature.

2.7.3 Limitation in the Scope of Databases Searched

The databases accessed for the literature review were selected based on their relevance
however, they do not encompass the entire breadth of databases available in the academic
landscape. Some databases were not included due to various constraints such as accessibility,
subscription requirements, or a lack of awareness of their existence. This limitation suggests
that while the literature review was extensive, it may not be exhaustive, and there might be

additional relevant literature that has not been included in this research.

These limitations have been considered in the analysis and discussion of the literature, and they
underline the importance of a critical and reflective approach to research. The acknowledgement
of these limitations not only reflects academic diligence but also highlights areas for further
inquiry and investigation within the domain of Tier 3 ERP workflows and their impact on the

competitiveness of SMEs.
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2.8 Data Plan

A systematic data plan is essential for optimising operational workflows within SMEs. It involves
a structured approach to managing workflows, guided by Telles' mathematical formula for
workflow accuracy. Part of the plan aims to quantitatively assess and enhance the efficiency and
accuracy of operational processes. To utilise Telles' mathematical formula for operational
workflow accuracy, we’re optimising a process with variables such as task completion time (T),

error rate (E), and resource allocation (R). Telles' formula might look something like this:

Accuracy =T + E + AR1 (2.3)

where A is a weighting factor that adjusts the impact of resource allocation on overall accuracy.
Additionally, a critical component of my data plan involves rigorous data management and
security protocols. The data plan includes securing permission from SMEs to access financial
records, which will be anonymised and encrypted to ensure confidentiality. Statistical analysis
will be conducted to validate the effectiveness of the CBSI and other mathematical models in
improving SME competitiveness. In the data plan, security protocols such as encryption, access
controls, and regular security audits will be employed. Encryption will protect data both at rest
and in transit, ensuring that sensitive information is readable only by authorised users. Access
controls will limit who can view or modify the data, based on roles and responsibilities. Regular
security audits will help identify and address vulnerabilities promptly, ensuring continuous
improvement in data security. These protocols are critical for maintaining the integrity and

confidentiality of the data stored in the approved CPUT Data Repository.
2.9 Summary and Implications of the Research:

The literature review in Chapter 2 of the thesis carefully addresses the efficacy and competitive
performance of SMEs, with a specific focus on the dynamic South African economic environment.
Key advancements highlighted include the increased adoption of ERP systems that integrate
various business processes into a centralised system, enhancing efficiency, productivity, and
customer service in SMEs. Furthermore, the use of the Gestalt theory of configuration and Telles'
mathematical formula for workflow accuracy provides a robust theoretical and quantitative basis
for improving operational performance within these enterprises. DSR is also explored as a
strategic framework for developing bespoke artefacts that meet the unique needs and

constraints of SMEs.

Despite these advancements, the literature identifies persistent challenges, notably the crucial
need for effective cash management strategies to reduce cash-to-cash cycles in SMEs. The
chapter underscores the importance of a holistic approach, as emphasised by the Gestalt theory,
and the quantitative methods provided by Telles' formula for a new understanding and
optimisation of SME workflows. It also recognises the potential of DSR to produce practical

solutions that can enhance the competitiveness of SMEs in South Africa.
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The chapter lays the groundwork for the thesis by methodically reviewing relevant literature,
integrating various theoretical and empirical studies, and identifying gaps that the study aims to
fill. This thorough investigation is aligned to develop a Tier 3 ERP workflow artefact to boost SME

competitiveness and reduce CCC, thereby addressing the research questions and objectives.
2.10 Results of the systematic review, summarised key findings from literature.

To literature acquisition criteria were designed to support the aim of the study, which is: “To

design and develop a Tier 3 ERP workflow system”.

The ERP system is envisioned to optimise the CCC, thereby enhancing the competitiveness of
SMEs.

Preferred access to scholarly articles was secured through ELSEVIER, employing the advanced
search capabilities of Mendeley, which was instrumental due to its unified access to a broad
range of peer-reviewed journals. Mendeley's search functionality allowed for precise filtering
based on titles and abstracts, aligning the sourced literature with the study's aim and ensuring
relevance and quality. Additionally, Mendeley's storage and management capabilities facilitated
seamless referencing and organisation. This approach underpinned the research with high-
calibre, relevant articles, ensuring the findings are built upon validated peer-reviewed, scholarly

evidence.
2.10.1 The systematic review - key findings:

The analysis of the document reveals a substantial narrowing down from the initial search hits
to the final selection for the literature review. For instance, the search term "ERP" initially
returned 25,112 hits, which was then distilled to 380 abstracts, finally settling on 32 studies for
inclusion. This pattern of significant reduction is consistent across all terms, reflecting a stringent
selection process that balances breadth with relevance. The highest initial hit count was for
"DSR," suggesting a vast amount of research available, yet only a fraction met the specific
criteria for inclusion. The final number of studies per term is relatively balanced, indicating an
inclusive coverage of the chosen themes within the research scope. This meticulous filtering
underscores the study's focus on quality and relevance, aiming to synthesise the most pertinent
literature to inform the development of a Tier 3 ERP workflow system for SMEs to improve their
CCC.

2.10.2 The quality and relevance of the reviewed studies.

In terms of the quality and relevance of the studies reviewed, they were methodically selected
and critically analysed to ensure they provided a far-reaching understanding of the field. These
studies were not only pertinent to the context of South African SMEs but also contributed to the

theoretical and empirical bases needed for the development of a Tier 3 ERP workflow artefact.

64



2.10.3 Highlighting trends, patterns, or gaps in the literature

The review identified consistent trends in the literature, such as the growing use of DSR as a
strategic framework for developing tailored artefacts for SMEs and the recognition of the Gestalt
theory in understanding the holistic performance of SMEs. It also uncovered gaps, particularly
the lack of specific research on the development and implementation of Tier 3 ERP workflow
artefacts and the customisation and scalability challenges faced by SMEs when implementing
ERP systems. These gaps present an opportunity for my research to contribute novel insights

and practical solutions to the field.

2.11 Main Themes

ERP Systems in SMEs: This subsection will focus on the advancements, adoption, and
operational benefits of ERP systems in SMEs. Key advancements include the increased
adoption of ERP systems that integrate various business processes into a centralised system,
enhancing efficiency, productivity, and customer service in SMEs. Specific customisation and
scalability challenges will also be addressed. Based on the thematic analysis within the
systematic literature review, the identified themes and categories which will be divided into

subsections are as follows:
2.11.1 ERP Systems:

This subsection will focus on the advancements, adoption, and operational benefits of ERP
systems in SMEs, specifically addressing customisation and scalability challenges. Studies
within this category have highlighted the significant role ERP systems play in enhancing the

efficiency and competitive advantage of SMEs.
2.11.2 Gestalt theory of Configuration:

This theme will explore the holistic performance of SMEs. The Gestalt theory of Configuration
suggests that organisational performance can be better understood when considering the
enterprise as more than just the sum of its operational parts. This perspective is crucial for

optimising resources and improving strategic decision-making within SMEs.
2.11.3 Mathematical Formula:

The use of Telles' Mathematical Formula for assessing workflow accuracy will be discussed in
this subsection. It will investigate the quantitative analysis of workflow processes and the

potential of such formulas to enhance the accuracy and efficiency of business operations.
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2.11.4 Design Science Research (DSR):

DSR's role in artefact development will be examined here, emphasising how it integrates
theoretical concepts with practical application. This approach is instrumental in creating artefacts

that are not only theoretically sound but also practically viable for SMEs.
2.11.5 Strategic Business Processes:

This category will discuss the impact of strategic processes like exploration and exploitation on
management processes within SMEs. It will highlight how information technology supports these

critical functions and contributes to the organisational learning and adaptability of SMEs.
2.11.6 Cash Management Strategies:

The final subsection will address the optimisation of cash-to-cash cycles and overall financial
performance through effective cash management strategies. This includes exploring how
judicious financial stewardship can strengthen the financial health of SMEs and support their

sustainability and growth.
2.11.7 Themes and Subsections

The following themes and their corresponding subsections are outlined to provide a structured

framework for understanding the key concepts and findings of the research.

Table 2.2: Themes and Subsections of the Literature

Theme Subsections

ERP Systems in SMEs Advancements, adoption challenges, and operational benefits
of ERP systems, including customisation and scalability
Application of Gestalt theory in SMEs | Exploring the Gestalt theory of Configuration and its applica-
tion for a holistic view of SME performance

Quantitative Workflow Analysis Investigating the application of Telles' Mathematical Formula
for enhancing workflow accuracy

Design Science Research in Artefact | Examining the integration of theoretical concepts with practical

Development applications in DSR for SMEs

Strategic Business Processes and IT | Discussing the impact of IT on strategic processes like explo-

in SMEs ration and exploitation within SMEs

Optimisation of Cash Management Addressing strategies for cash-to-cash cycles improvement
and overall financial health through effective cash manage-
ment

(Source: Author’s analysis of themes and subsections from the research)

2.12 Cross-References and Synthesis

In the context of the systematic literature review conducted for the research, cross-references
between different sections or themes can indeed be made to highlight connections or conflicts
in the literature. Here are some examples:

1. ERP Systems and Gestalt theory: There's a connection between the theme of ERP
Systems in SMEs and the Application of Gestalt theory in SMEs. ERP systems, as a
technological solution, could be viewed through the Gestalt theory's holistic lens to

66



understand how the integration of various business processes impacts the overall
performance of the organisation.

2. Quantitative Workflow Analysis and ERP Systems: The Mathematical Formula for
workflow accuracy can be cross-referenced with the ERP Systems theme. The formula
could be used to evaluate the efficiency of workflows within ERP systems, potentially
revealing areas for improvement or highlighting the impacts of ERP implementation on
workflow accuracy.

3. DSR and ERP Systems: Conflicts may arise when examining the practical
implementation of ERP systems in contrast to the theoretical models proposed by DSR.
DSR aims to create artefacts that are tailored to SME needs, which could conflict with
off-the-shelf ERP solutions that may not fully meet these unique requirements.

4. Strategic Business Processes and Cash Management: Connections between strategic
business processes and cash management strategies can be highlighted. For instance,
how the optimisation of strategic processes within ERP systems could lead to more
efficient cash management and shorter cash-to-cash cycles.

5. Gestalt theory and Strategic Business Processes: The holistic approach of Gestalt theory
could be used to understand the interplay between various strategic business processes
and how they collectively impact the overall performance of an SME.

These cross-references elucidate the complexities and interdependencies within the literature,
allowing for a more nuanced understanding of the subject matter. They can also help identify
where further research is needed or where contradictions in the literature may suggest the

opportunity for additional inquiry or the development of new theoretical frameworks.

2.12.1 Synthesis of the findings of the systematic review, contributions and limitations of

the existing research.

The systematic review synthesised a broad spectrum of literature, identifying significant
contributions to the understanding and operationalisation of ERP systems in SMEs, the
application of Gestalt theory, and quantitative methods for enhancing workflow accuracy. The
literature highlights the increasing adoption of ERP systems among SMEs, recognising their role
in integrating business processes and facilitating data-driven decisions. Contributions also
include the application of Gestalt theory to view organisational performance holistically and the

utilisation of Telles' Mathematical Formula to quantitatively improve workflow processes.

However, the research also presents limitations, including potential biases due to the primary
focus on literature from publishers affiliated with certain academic institutions, which may not
fully represent the diversity of available scholarship. Additionally, the reliance on translated works
introduces the risk of losing nuances from the original language, possibly affecting the

interpretation of research findings. Furthermore, the existing literature may not adequately cover

67



the complexities of implementing customised ERP solutions in SMEs, nor fully explore the

strategic integration of DSR in developing practical artefacts.

The systematic review thereby underscores the need for further research to bridge these gaps,
particularly in the context of the South African SME sector, and emphasises the importance of
developing a Tier 3 ERP workflow artefact that is both theoretically informed and practically
viable. The findings lay a foundation for understanding the current state of knowledge, while also
charting a course for future research that will directly contribute to enhancing the

competitiveness and operational efficiency of SMEs.
2.13 Summary and Gap Analysis

The systematic literature review has elucidated several pivotal findings that shape the current
understanding of ERP systems within SMEs. Key insights reveal that ERP systems are
increasingly adopted by SMEs to enhance their efficiency, productivity, and decision-making
processes by centralising business functions. Theoretical frameworks such as the Gestalt theory
of Configuration and Telles' Mathematical Formula have been recognised for their contributions

to understanding and improving SME operational performance.
2.13.1 The gaps or limitations in the existing research that is addressed.

Despite these advancements, the review has also identified significant gaps and limitations in
the existing body of research. A notable gap is the limited exploration of the development and
implementation of Tier 3 ERP workflow artefacts in the specific context of South African SMEs.
There is also a dearth of literature on the challenges SMEs face regarding the customisation and
scalability of ERP systems, as well as on the strategic integration of DSR in creating practical,
user-centric artefacts. Based on recent academic literature, several gaps in the literature have
been identified regarding ERP systems in SMEs, particularly in relation to the application of

Gestalt theory and other relevant frameworks.

Here's a Table 2.3 summarising these gaps, along with citations from recent studies:
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Table 2.3: Main Gaps in literature identified
Gap in Literature  Description Citation

Enablers and Barriers = While there is extensive research on Cloud ERP | Ali, Nguyen, & Gupta (2023),

to Cloud ERP Imple- implementation, there is limited understanding of

mentation the specific enablers and barriers in this context,
especially concerning innovation outcomes.

"A multi-disciplinary review of ena-
blers and barriers to Cloud ERP
implementation and innovation
outcomes," Journal of Enterprise
Information Management

SME-focused ERP Traditional ERP studies have focused predomi- Venkatraman & Fahd (2016), "Chal-
Studies nantly on large organisations, leaving agap inun- lenges and Success Factors of ERP
derstanding both vendor and consumer perspec- Systems in Australian SMEs," Sys-
tives in the context of SMEs, especially with new | tems
technology offerings.

Alignment of Business There is a need for more research on the align- | Venkatraman & Fahd (2016), "Chal-
Strategy and IT in ERP  ment between business processes and ERP sys- lenges and Success Factors of ERP

Implementation tems in SMEs to avoid misfits and enhance suc- Systems in Australian SMEs," Sys-
cess factors like cost-effectiveness, governance,  tems
and training.

(Source: Authors understanding of the gaps in the literature review)

These gaps highlight the need for further research into the specific challenges and opportunities
faced by SMEs in implementing ERP systems, with a focus on how these systems can be aligned
with business strategies and processes for optimal effectiveness. Additionally, the role of Cloud

ERP and its impact on innovation within SMEs presents a promising area for future research.

To deepen the contextual understanding of these identified gaps, the subsequent section (2.14)
presents a focused discussion on the specific challenges encountered by SMEs in South Africa,

thereby reinforcing the relevance and urgency of developing context-sensitive ERP solutions.

2.14 Challenges Faced by SMEs in South Africa

SMEs are critical to South Africa’s economic development yet face numerous operational and
financial challenges that hinder their growth and competitiveness. These challenges include, but
are not limited to, limited access to advanced technology, financial constraints, regulatory

burdens and operational inefficiencies.

A significant technological gap persists for SMEs, particularly in adopting ERP systems tailored
to their needs. ERP solutions are typically segmented into three tiers as discussed in section 1.1
about the ERP landscape. Of interest is the Tier 3 system and its focus. Tier 3 ERP Systems
concentrate on affordability, scalability, and ease of use, specifically for SMEs. Examples include
Odoo and Zoho ERP (Rahmita et al., 2023:3265).
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While Tier 3 solutions, such as Odoo and Zoho ERP, are promising, they often lack the advanced
analytics and scalability features SMEs require to compete effectively in dynamic markets. The
digital divide, particularly in developing economies like South Africa, exacerbates this challenge
by limiting SMEs’ ability to leverage cutting-edge technology for enhanced operational efficiency
The situation is made worse by the limited access to advanced technology, which could
otherwise help SMEs manage compliance more efficiently. This confluence of regulatory and
technological issues serves as a significant barrier to both the growth and competitiveness of
SMEs within the South African marketplace. An ensuing challenge arises from the high costs
and complexities involved in deploying Tier 1 ERP systems. These systems are often better
suited for larger enterprises and offer functionalities that are not aligned with the unique needs
of SMEs. The absence or underdevelopment of features such as enhanced data access and

CRM results in an ineffective utilisation of resources.

The inefficiency in managing CCC remains a prominent issue for SMEs. This suggests that small
business owners invest the majority of their resources in current assets, which may mean that
their CCC may be too high. Poor management of the CCC can lead to liquidity issues, severely
affecting an SME's ability to meet short-term financial obligation (Briones, Camino-Mogro &
Navas, 2022). This financial strain further amplifies the operational challenges faced by SMEs.
SMEs face significant challenges that hinder their financial and operational efficiency. A
prominent issue is the inefficiency in managing CCC, which measure the time it takes to convert
investments in inventory and resources into cash inflows from sales. Prolonged CCCs strain
liquidity, increase dependence on external financing, and negatively impact overall financial
performance. Effective management of CCC is critical to enhancing liquidity and operational

stability in SMEs, especially as they navigate competitive markets.

Additionally, SMEs encounter substantial regulatory burdens and compliance requirements.
Although SMEs likely faced challenges with government policies long before 2014, as early as
that year, these challenges were recognized, with the complexities associated with adhering to
regulations demanding considerable time and resources, thus diverting attention from core

business activities (Bourletidis & Triantafyllopoulos, 2014:643).

For SMEs with limited administrative capacities, this often results in penalties and inefficiencies,
further exacerbating operational constraints. Compliance and regulatory issues remain a
significant challenge, as indicated by Baumgartner & Rauter (2017), who highlighted that for
SMEs with limited administrative capacities, this often results in penalties and inefficiencies,

further exacerbating operational constraints.

Inefficiencies in workflow management and resource allocation present significant barriers to
SME productivity. While ERP systems are designed to address these inefficiencies, their
successful implementation requires careful alignment with SME-specific operational processes.

Existing ERP systems often fail to meet these needs, either due to a lack of customisation or
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inadequate integration capabilities (Dawadi et al., 2020). This gap highlights the need for tailored

ERP solutions that align with the unique operational contexts of SMEs.

While existing studies address broad operational inefficiencies and financial constraints in SMEs,
they often fail to provide tailored ERP solutions that integrate advanced mathematical models
for enhancing workflow efficiency and financial stability. This research will aim to bridge this gap
by developing a scalable and cost-effective ERP framework designed specifically for SMEs,

addressing their unique operational and financial challenges.

Having established the limitations of existing ERP approaches in addressing SME-specific
constraints, the next section articulates the broader significance of this study in advancing a

practical, model-driven solution tailored to the needs of this sector.
2.14.1 Significance of the Research

This research is significant for several reasons, primarily contributing to the optimisation of
SMEs' operational efficiency and financial performance, particularly in South Africa. SMEs are
vital to economic development, yet they face persistent challenges in managing their CCC and
remaining competitive in a resource-constrained environment. By developing a tailored Tier 3
ERP workflow system, this study addresses these challenges and aims to offer a practical

solution that enhances both operational and financial outcomes for SMEs.

Furthermore, the integration of advanced mathematical models like the CBSI within an ERP
system provides a novel approach for evaluating and improving SME performance. While
previous studies have explored ERP systems in large enterprises, there is a notable gap in
research regarding the application of these systems to SMEs, especially in the context of
developing countries like South Africa. This research fills this gap by proposing a scalable, cost-
effective ERP model that integrates mathematical models and algorithms to optimise CCC and

support SMEs in improving their competitiveness.

The study’s contribution will also advance the theoretical understanding of ERP system design
for SMEs and provides practical insights that can be directly applied to improve SME
performance. The findings will also have broader implications for ERP research, particularly in
the areas of workflow optimisation, performance evaluation, and the use of integrated

mathematical models in business solutions for SMEs.
2.14.2 The systematic literature review informs the research methodology

The systematic literature review serves as the cornerstone for shaping the research
methodology and theoretical framework of this study. It informs the research methodology by
identifying the most effective approaches used in similar studies, such as the use of DSR as a

framework for developing practical artefacts. The insights gained from the literature review will
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guide the design of the research process, particularly in the development of a Tier 3 ERP

workflow artefact for SMEs.

The research aim of the study is also derived from gaps and patterns identified in the literature
review. For instance, the aim to design a Tier 3 ERP workflow artefact that enhances the
competitiveness of SMEs is predicated on the literature's findings that current ERP systems may
not completely meet the distinctive requirements of SMEs, with a particular emphasis on the

context of South African businesses.

The theoretical framework is informed by the Gestalt theory of Configuration and quantitative
methods such as Telles' Mathematical Formula, which have been highlighted in the literature as
valuable for understanding and improving organisational performance. These theories provide a
lens through which the study can conceptualise and analyse the complex interplay of various

factors that contribute to SME efficiency and competitiveness.
2.14.3 Highlighting the relevance of the literature to the specific research objectives.

The relevance of the literature to the specific research objectives is significant. The research
objectives aim to address the customisation and scalability challenges of ERP systems in SMEs,
develop an ERP workflow artefact using DSR, and improve cash conversion cycles. The
literature review has provided evidence that these are critical areas needing attention and that
current research does not fully explore these issues, particularly within the South African SME
sector. This alignment ensures that the study is grounded in existing scholarly discourse while

also contributing new knowledge and solutions to the field.

2.15 Chapter 2 Summary

This chapter presented an integrated review of literature on ERP systems, Gestalt configuration
theory, mathematical modelling, and the Design Science Research (DSR) methodology. The
review included a systematic literature review (SLR), which identified critical gaps in existing
ERP frameworks for SMEs, particularly within Tier 3 systems. The analysis highlighted the need
for cost-effective, scalable, and configurable ERP artefacts tailored to the operational constraints

and performance goals of small businesses.

In addition to examining traditional on-premise ERP solutions, the literature review incorporated
a discussion on SaaS-based ERP systems, which are delivered via subscription models and
increasingly preferred by SMEs due to their affordability, modularity, and ease of implementa-
tion. This addition enriched the comparative understanding of ERP delivery models and their

relevance for SMEs operating in resource-limited environments.
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The literature also informed the functional design elements of the proposed ERP artefact, guid-
ing the incorporation of features aligned with SME requirements. It provided the theoretical basis
for adopting mathematical models—such as Telles’ workflow accuracy formula and the Altman
Z-Score—to optimise cash flow management and enhance decision-making. Furthermore, the
conceptualisation of the Composite Business Success Index (CBSI) emerged from the literature
as a robust framework for evaluating operational and financial performance across diverse in-

dustries.

The insights gathered in this chapter provide the conceptual and empirical foundation for the
methodology presented in Chapter 3. By aligning theoretical perspectives with practical business
needs, the literature review directly contributes to the development of a bespoke Tier 3 ERP

system that is both academically rigorous and practically applicable.
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CHAPTER THREE:
RESEARCH METHODOLOGY

This chapter outlines the research methodology employed in this study, aligning with the
pragmatic philosophical framework. It combines qualitative and quantitative methods to address
the research questions. The methodology integrates DSR, providing a robust structure for the
development and evaluation of the CBSI. The study follows a pragmatic philosophical stance,

focusing on practical solutions that integrate both qualitative and quantitative methods.

3.1 Introduction

Donald Stokes made a compelling case for linking knowledge and basic research in his 1997
book Pasteur's Quadrant: Basic Science and Technological Innovation (Tierney et al.,2005).This
form of inquiry aims to advance technological innovation and focuses more on the application of
technologies than on necessary background knowledge from pure research. Applied research
tries to solve problems in context by providing innovative solutions that are better than existing
ones (Moxley,2015). The quest for understanding the fundamentals is low, and the consideration
of use is high, Stoke (1997) in applied research. Since this research focuses on the application
in context rather than generalisation, we categorise this research under applied research rather

than basic research.

Furthermore, this chapter delves into the research methodology, laying the foundation for un-
derstanding the study's philosophical stance, design, and analytical approach. It addresses crit-
ical questions regarding the research type, philosophical viewpoint, integration into DSR, appli-
cation of design theory, reasoning techniques, and interpretation of results, providing an over-

view of the methods used to achieve the research objectives.

3.1.1 The research methodology and its alignment with the philosophical framework.

The methodology chapter is pivotal in any research endeavour as it underpins the robustness
and rigour of the investigation. This chapter delineates the mixed-methods approach rooted in
pragmatism adopted in this study, which is in line with the practical knowledge needs of SMEs
in developing and implementing a Tier 3 ERP workflow artefact. The integration of mathematical
models and algorithms into this methodology further enhances its relevance, providing advanced
analytical tools to optimise CCC and improve SME performance. The choice of methodology is
influenced by the desire for a complete understanding of the phenomena, enabling a rich
interpretation of data collected through various non-experimental methods such as surveys,

interviews, and observations.
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3.2 Research Design Approach

The research adopts a mixed-methods design, which is particularly congruent with the pragmatic
philosophical framework that underpins the study. The descriptive nature of the research allows
for a detailed exploration of existing phenomena and behaviours among SMEs, particularly
concerning their adoption and implementation of Tier 3 ERP systems. The design facilitates a
practical understanding of the challenges faced by SMEs and how the ERP workflow artefact

can be optimised to meet their specific needs.

An essential component of this research design is the P-Model, a framework that facilitates the
configuration and optimisation of ERP workflows for SMEs. The P-Model serves as a conceptual
tool that helps determine how various components of the ERP system can be configured to
improve workflow efficiency and reduce CCC. It integrates theoretical perspectives from Gestalt
theory, mathematical models like the Telles Formula, and empirical insights from the research to

provide a holistic framework for designing and refining ERP workflows.
The P-Model incorporates several key principles:

o Workflow Configuration: It guides the configuration of ERP workflows by defining
the sequence of steps required to complete a task, ensuring that the flow is both
efficient and aligned with the operational goals of the SME.

e Mathematical Optimisation: By incorporating mathematical models, including the
CBSI and Altman Z-Score, the P-Model helps SMEs optimise critical business
processes such as inventory management, sales, and procurement, reducing
inefficiencies and optimising cash flow.

e Gestalt Principles: Drawing from Gestalt theory, the P-Model promotes the idea that
a well-configured ERP system should consider the holistic interaction of all processes.
This ensures that the system functions coherently, rather than focusing on individual
elements in isolation.

e Scalability and Flexibility: The P-Model is designed to be scalable, allowing SMEs
to adjust the workflow configuration as their operations grow and evolve. It provides
flexibility to address the specific needs of SMEs across different sectors, whether in
manufacturing, retail, or services.

Incorporating the P-Model within the research design ensures that the ERP artefact is not only
theoretically sound but also practically applicable to the dynamic and resource-constrained en-
vironment of SMEs. The model serves as a guiding framework throughout the research, from
conceptualisation to empirical evaluation, ensuring that the designed ERP system is both effi-

cient and adaptable to the unique challenges faced by SMEs.

3.2.1 The Paradigm model

Digital technologies like ERP systems have transformed entire industries but also at the same

time created numerous challenges for traditional business models. It is possible that through
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innovative start-ups businesses like SMEs can compete with established businesses through
digital technologies (Hess et al.,2016). The far-reaching disruptive power of digital technologies
has created the intonation that spotting disruptive new technologies and finding beneficial ways
to employ them is imperative for corporate survival as well as SMEs (Konopik et al., 2022:6).

As the preceding research highlights the significance of leveraging digital technologies for both
established businesses and SMEs, it is crucial to delve deeper into the conceptual frameworks
that underpin these transformative opportunities. The Conceptual Framework is a vital tool in
research that provides a structured approach to understanding and investigating a research topic.
Conceptual frameworks play a crucial role in academic research by providing a roadmap for
understanding and investigating complex phenomena. As highlighted by Smith and Jones (2022),
they act as "organising structures that guide the development of research questions, data

collection, and analysis."

In the context of this study, five conceptual framework models are considered. It is particularly
useful in the context of various models like the IPO Model, IV-DV Model, PC Model, P-Model,

and POM Model, each serving distinct purposes in research and analysis.

1. IPO Model (Input-Process-Output Model): In the IPO model, the conceptual framework
can be used to define and link the three core components: Input (resources required),
Process (activities or operations carried out), and Output (end result or product). It
emphasises the flow of information and resources in an organisation (Joubert & Swart,
2019).

The framework helps in clarifying how inputs are transformed into outputs through
specific processes, highlighting the cause-and-effect relationships and potential areas of
study within this transformation.

2. IV-DV Model (Independent Variable-Dependent Variable Model): This model focuses on
the relationship between variables in research. The conceptual framework in this context
establishes a clear understanding of the Independent Variables (IVs, the factors that are
manipulated or changed) and the Dependent Variables (DVs, the outcomes or effects of
the 1Vs), (Satyanarayana & Ismail, 2021).1t illustrates the hypothesised relationships and
how external factors may influence these variables.

3. PC Model (Problem-Context Model): The PC Model emphasises understanding a
problem within its context. A conceptual framework here would delineate the specific
problem area and the context in which it exists, identifying key factors, stakeholders, and
the environment that surrounds the problem (Yuberti et al., 2019; Palmer & Choi, 2023).
This model is particularly useful in situational analysis and case studies.

4. POM Model (Production-Operations-Management Model): The POM Model is used in
the study of production and operations management. The conceptual framework here
would articulate the interplay between production processes, operational strategies, and
management practices (Chen, 2014; Anderson et al., 2022). It assists in understanding
how operational efficiency, resource allocation, and management decisions affect the
production output and overall organisational performance.

5 P-Model (Planning-Preparation-Performance-Post-Evaluation Model): In the P-Model,
which is often used in project management and business analysis, the conceptual
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framework maps out the stages from planning to post-evaluation. It provides a systematic
approach to each phase, illustrating the flow and interconnections between planning,
preparation, execution, and evaluation, and how each stage impacts the overall outcome.

In each of these models, the conceptual framework serves as a foundational tool that guides the
research by clarifying concepts, relationships, and processes (Sandstrom et al., 2019).1t aids in
hypothesis formation, research design, and the interpretation of results, providing a systematic

approach to understanding complex relationships in various research domains.

While each model brings valuable perspectives, the Paradigm model (P- Model) emerges as the
most suitable choice. The Paradigm model is an expanded version that draws inspiration from
the IPO and IV-DV models while incorporating novel elements from the Proposed Original Model.
The Proposed Original Model refers to a conceptual framework developed as part of this study
to inform the Paradigm Model (P-Model). It integrates theoretical perspectives from Gestalt
theory, mathematical models such as the Telles Formula, and empirical insights drawn from the
research to provide a holistic foundation for designing and refining ERP workflows. The model
also draws from the structural principles of the IPO and IV-DV models, and is underpinned by
Design Science Research (DSR) methodology. This conceptual foundation ultimately shaped
the structure of the Paradigm Model, which is presented across four stages: Planning,

Preparation, Performance, and Post-Evaluation.

What makes the Paradigm model particularly advantageous for this study is its adoption of the
input-process- output methodology. This approach allows for a structured examination of the
artefact design's essential components (Inputs), like business issues the various stages of its
development and interactions (Processes), and the desired outcomes (Outputs). By integrating
diverse elements and embracing a holistic perspective, the Paradigm model provides a
framework that aligns precisely with the study's objectives, enabling a thorough exploration of
the design's functionality and effectiveness. Given that the topic of the research depends largely
on developing and implementing as well as evaluating the framework that best suits the research

questions is the P - Model.

The objective of this doctoral thesis is to develop and implement a Tier 3 ERP workflow artefact
for the improvement of SMEs. The P - Model speaks well to this endeavour because of the

following reasons:

e Planning: This phase allows the researcher to thoroughly define research objectives, the
scope of the ERP solution, and the specific challenges and needs of SMEs. It would
involve identifying the key features and functionalities that the ERP system must possess
to enhance competitiveness.

o Preparation: This stage involves the detailed design and development of the ERP
workflow artefact. It would encompass aspects like technology selection, integration
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strategies with existing systems, and preparing a framework for implementation and
testing.

o Performance: In this phase, of implementing the ERP solution, either in a controlled
environment or as a pilot project within an SME. This provides practical insights into the
system's functionality, user experience, and immediate impact on operational efficiency.

e Post-Evaluation: Finally, evaluating the outcomes of the ERP implementation is crucial.
This includes assessing the system's effectiveness in improving competitiveness,
identifying areas for improvement, and gathering data to support the researcher’s thesis.

The P - Model's (Paradigm Model) as displayed in Fig 3.1, structured approach aligns well with
the nature of the research, which involves developing a practical solution and evaluating its
impact. It encourages a methodical progression through each critical stage of your research,

ensuring that all aspects are thoroughly considered and evaluated.

PRAGMATISM - Gestalt Theoretical Framework- DSR

C Paradigm Model, ( Tier 3 Model) Conceptual Model
Triple Deck Verification:New knowledge

Awareness of Problem

l

Suggestion Configuration

Development Configuration Iterations of the Tier 3
& TMF ERP Workflow

Gestalt

Evaluation Configuration Performance Measures
& TWE CCC,DSO,DPO

Conclusion Artefact/Thesis

Fig 3.1: Paradigm Model for Tier ERP Conceptual Framework
Source: Researcher’s own design, informed by IPO and IV-DV models

3.2.2 Philosophical assumptions influencing the choice of research design

The philosophical foundations of a research study provide the underlying assumptions and
beliefs that guide the researcher's approach and understanding of the topic (Savaget et al., 2019).
Furthermore, this understanding can also inform the ethical considerations and potential biases
that may emerge during the study, contributing to a more rigorous and well-rounded research

approach. This perspective enriches the discourse on research ethics, ensuring that humanistic
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concerns are interwoven with the epistemological foundations. Advocating for a synergy
between scientific exploration and the protection of individual rights and welfare redefines the
narrative of research ethics (Hota, 2023). The emphasis on philosophical underpinnings,
including positivism, post-positivism, interpretivism, and constructivism, remains essential for a
robust conceptualisation of research inquiries. However, as indicated, these intellectual
foundations must be balanced with a steadfast commitment to the welfare of research

participants, ensuring ethical integrity is not compromised in the pursuit of academic rigour.
3.2.2.1 Positivism

The positivism research paradigm is a well-established paradigm that strives to prove or
disapprove and predict law-like patterns of social experiences and observations (Creswell et al.,
2009). Its proponents maintain that the researcher is the observer of an objective reality which
can further be approached, assessed or redefined with a quantitative methodology and
experimental methods. Positivism is a dominant philosophical view because of its emphasis on
the principle of the agreed best understanding of knowledge claims. For example, a strict
adherence to positivism may disregard subjective experiences and individual interpretations,

potentially overlooking important aspects of the research topic (Robina et al., 2020).

The critics of the positivist paradigm are of the view that positivism emphasises laws of science

and minimises the value of moral choices, decisions and social values that cannot be quantified.
3.2.2.2 Ontology

Ontologically, positivism assumes that there is an objective and external reality that exists

independently of human consciousness.
3.2.2.3 Epistemology

Epistemologically, positivism asserts that knowledge is primarily derived from empirical evidence
and observation, emphasising the importance of scientific inquiry and experimentation (Junjie &
Yingxin, 2022:11).

3.2.2.4 Axiology

Axiologically, positivism prioritises value-free research and strives for objectivity in its approach

to studying phenomena.

3.2.2.5 Methodology
Methodologically, positivism advocates for the use of quantitative methods and the application

of strict scientific principles in research design and data analysis (Park et al., 2020).
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3.2.3. Interpretivism

Similarly, the reliance on interpretivist or constructivist perspectives may introduce subjective
biases and interpretations that could impact the objectivity of the study. It is essential to strike a
balance between philosophical foundations and practical considerations, ensuring that the
chosen philosophical perspective does not overshadow the diverse and multifaceted nature of
the research topic (Kaushik & Walsh, 2019). Selecting the appropriate philosophical stance for
solving real-world problems, particularly in the context of developing an ERP workflow system
for SMEs, requires a nuanced understanding of each philosophy's strengths and limitations.
Interpretivism, also known as interpretive sociology or anti-positivism, is a philosophical
approach that emphasises the importance of understanding social phenomena through the
subjective meanings that people attach to their actions (Miller, Smith & Pugatch, 2020:2).This
approach is grounded in specific ontological, epistemological, axiological, and methodological

assumptions that guide the way researchers conduct their studies.

3.2.3.1 Ontological Assumptions

From an interpretivist perspective, the ontological assumption is that reality is socially
constructed and subjective, rather than existing independently of human perception (Mlambo &
Maserumule, 2023:226).This means that multiple realities are shaped by the unique experiences

and perspectives of individuals and groups within a society.

3.2.3.2 Epistemological Assumptions

In terms of epistemology, interpretivists believe that knowledge is context-dependent and arises
from the interaction between the researcher and the studied individuals or groups. This implies
that understanding a social phenomenon requires an in-depth exploration of the subjective

meanings and interpretations of the participants (Williams, 2024:2).

3.2.3.3 Axiological Assumptions

Axiological assumptions in interpretivism acknowledge that researchers' values, beliefs, and
biases influence the research process (Adler, 2025:121). While interpretivists strive for objectivity,
they recognise the impossibility of complete value neutrality and advocate for reflexivity,

transparency, and acknowledging the influence of their perspectives on the research process.

3.2.3.4 Methodological Assumptions

Finally, interpretivism advocates for qualitative research methods that allow for a deep
exploration of subjective meanings, such as interviews, participant observation, and content
analysis (Potrac et al., 2025).These methods enable researchers to immerse themselves in the

social context and understand the complex web of meanings attributed to social phenomena.
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3.2.5 Pragmatism

A Pragmatist philosophical position is adopted. Pragmatism emphasises practicality and the
significance of solving real-world problems. This aligns with the nature of the research, which
seeks to address a practical issue and provide actionable solutions. Pragmatism allows for
flexibility in methodology and values the usefulness of research outcomes. In this stance, the
pragmatist researcher is granted the flexibility to adopt research designs and methodological
approaches that are most suitable for addressing the specific research problem, without being
constrained by paradigmatic purity (Dube, Nkomo and Apadile-Thokweng, 2024:1006). This
alignment is crucial for SMEs looking to enhance their operational efficiency and competitiveness
in a rapidly evolving digital landscape. Pragmatism allows for the integration of different
methodologies to address complex real-world problems, making it particularly suitable for
developing and implementing a Tier 3 ERP system for SMEs. The pragmatic approach
emphasises the practical application of theories and methods, aligning with the study’s goal of

creating a tangible and impactful ERP solution.
3.2.5.1 Ontological Position:

From a Pragmatist perspective, | view reality as dynamic and evolving, shaped by the experi-
ences and context of SMEs. Reality is a series of practical challenges faced by SMEs regarding
CCC inefficiencies. The study acknowledges the constructed nature of SME realities shaped by

their unique needs and contexts.
3.2.5.2 Epistemological Position:

Knowledge is created through the identification and understanding of SMEs' specific require-
ments and challenges. It is a dynamic interplay between the theoretical underpinnings of ERP

systems and the practical experiences of SMEs.
3.2.5.3 Axiological Position:

In line with Pragmatism, my research values practicality and utility. Ethical considerations are
central to my work, and | prioritise the ethical treatment of participants and the potential positive
impact of my research on the real world. Values are centered on the practical utility of research
in SME settings. The study values technological advancements that are both cost-effective and

tailored to improve SME competitiveness.
3.2.5.4 Methodological Position:

The study employs a mixed-methods approach, grounded in DSR, to create a mathematical
model and develop a Tier 3 ERP workflow artefact. The methodology is iterative, flexible, and

geared toward practical problem-solving in the context of SMEs.
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3.2.6 The choice for Pragmatism

The choice of pragmatism is justified by its focus on outcomes and applicability. In this study,
pragmatism supports the combination of qualitative and quantitative methods to explore the mul-

tifaceted nature of ERP system implementation in SMEs.

This approach is particularly suited to integrating mathematical models and algorithms within
Tier 3 ERP systems, as it allows for a flexible and adaptive research design that addresses the
diverse challenges faced by SMEs. By prioritising practical solutions and real-world applications,
pragmatism ensures that the research findings are directly relevant and beneficial to the target

audience of SMEs.

As a result of the aim of the Study which is to design and develop a Tier 3 ERP workflow system

to improve the CCC and enhance the competitiveness of SMEs, the following Table 3.1, will

show specifically how the choice pragmatism relates to my study:

Table 3.1 Pragmatic Philosophical Position and Assumptions
Philosoph- | Ontological Epistemologi- | Axiological Methodological
ical Posi- Assumption cal Assump- Assumption Assumption
tion tion
Pragmatism | Reality is seen as a | Knowledge crea- | Values focus on | Employs a mixed-meth-
Waelen series of practical tion is an inter- the practical util- | ods approach within a
(2022) challenges faced by | play between the | ity and positive DSR framework. The

SMEs, particularly
inefficiencies in
CCC. SME realities
are constructed
through their unique

theoretical con-
structs of ERP
systems and the
practical realities
and experiences

consequences
of research. The
study is commit-
ted to generat-
ing cost-effec-

methodology is iterative,
focusing on the devel-
opment of a mathemati-
cal model and the ERP
workflow artefact to

needs and the de- of SMEs. It tive, tailored solve SME-specific
velopment of a Tier | evolves as the technological problems.
3 ERP system re- SME require- advancements
flects this dyna- ments are identi- | that enhance
mism. fied and ad- SME competi-
dressed. tiveness.

Source: Author's own work: Pragmatic Assumption Table adapted from Waelen (2022)

This table distils the essence of Pragmatism as applied to the research aim, particularly in the
context of SMEs and ERP systems, highlighting its core assumptions across different philosoph-

ical dimensions.

3.3 Design Science Research:

Design Science Research (DSR) serves as the overarching strategy for this study. The artefacts,

in this context, can be constructs, models, methods, or even mathematical models like CBSI.
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DSR is particularly well-suited for information systems research due to its emphasis on
developing practical solutions to real-world problems through iterative design and evaluation.
Furthermore, with a particular focus on integrating mathematical models and algorithms, the
study can systematically design, implement, and assess ERP systems that incorporate
advanced analytical tools, providing SMEs with a competitive edge. The application of DSR in
this study is instrumental in the development of a Tier 3 ERP workflow system aimed at improving
the CCC and, in turn, the competitiveness of SMEs. The iterative cycles of design, development,
and rigorous evaluation encapsulated within the DSR methodology are integral to ensuring that

the ERP artefact is both effective in practice and grounded in theoretical knowledge.

This study adopts the strategy framework proposed by Hevner et al. (2004d:78.79), which
underscores the interplay between the environment, the artefact, and the processes of design
and evaluation. By situating the ERP workflow system within this framework, it becomes possible

to systematically investigate and address the challenges faced by SMEs.
According to Hevner et al. (2004e:75), DSR is defined as:

"A research methodology that seeks to produce new knowledge by designing, constructing,

and evaluating IT artefacts that address identified business needs."

The DSR framework, as discussed by Vaishnavi & Kuechler (2004), is a crucial aspect of re-
search, providing a strategic position and role. This is supported by Gunter who opines that it is
particularly important in qualitative research, and provides practical guidance for its development
(Michell, 2019). Furthermore, the conceptual framework for this literature review, focusing on the
development of a Tier 3 ERP system for SMEs, is anchored in the intersection of Gestalt config-
urational theory, Telles' workflow accuracy, and DSR. This framework not only guides the iden-
tification and adaptation of key features from Tier 1 ERP systems but also shapes the innovative
construction of a customised ERP solution for SMEs. This holistic approach is pivotal for man-
aging business processes in SMEs. The conceptual framework of Vaishnavi & Kuechler is

aligned with the four objectives of DSR, which are:

1. Identify (The problem): Existing Tier 1 ERP systems features for Tier 3 ERP for SMEs
2. Explore and Develop: New ERP Tier 3 workflow with configured Tier 1 features.

3. Benchmarking (evaluate the performance):

4, Conclusion (communicating the results):

The four main steps of DSR , identifying the problem, exploring and developing the artefact,
benchmarking the artefact, and communicating the results, are integrated with the interpretivism
and positivism paradigms within the pragmatic framework of this research. Here’s how each step

was applied:
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Step 1: Identify the Problem (Interpretivism)

Interpretivism focuses on understanding the contextual and subjective aspects of the problem.
The problem identified is the need to adapt existing Tier 1 ERP system features for Tier 3 ERP
systems tailored to SMEs. This step involves interpreting the challenges and requirements of
SMEs, including technological, organisational, and environmental factors that influence ERP
adoption. The research leveraged qualitative methods such as interviews and surveys to gather

insights from SME stakeholders, aligning with the interpretivist approach.
Step 2: Explore (Interpretivism) and Develop (Positivism) the conceptual Artefact

Interpretivism is used to explore and understand the qualitative aspects of ERP system
requirements, while positivism is applied to develop the artefact using quantitative methods. In
this step, a new ERP Tier 3 workflow was designed by configuring features from Tier 1 ERP

systems to meet the specific needs of SMEs.

The exploration phase involved gathering detailed qualitative data on SME requirements and
existing ERP features. The development phase employed quantitative methods to create and

refine the ERP system, ensuring it is robust and effective.
Step 3: Benchmarking (Positivism)

Positivism is employed in the benchmarking phase to evaluate the performance of the developed
ERP system. This involves quantitative analysis and comparative studies to measure the
effectiveness of the ERP system in improving SME performance. Key performance metrics such
as the CCC, (CAS), Telles' Mathematical Formula, and Altman Z-Score are used to benchmark
the system's performance against established standards and SME needs. The CBSI model

integrates these metrics to provide a wide-ranging assessment.
Step 4: Conclusion (Communicating the Results)

The final step involves communicating the results, and integrating findings from both interpretivist
and positivist approaches. This step includes presenting an analysis of the ERP system's impact
on SME performance, discussing the practical implications of the CBSI model, and making

recommendations for future research and practice.

The results are communicated through detailed reports, presentations, and publications,

ensuring that the findings are accessible and useful to both academic and practitioner audiences.
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Figure 3.2 DSR paradigm in Tier 3 artefact development

Source: Adapted DSR Process Model by (Vaishnavi et al.,2004)

The diagram in figure 3.2 depicts a structured approach to research within the DSR paradigm,

integrating the development of a Tier 3 ERP workflow system to enhance SME competitiveness.

The left side of the diagram illustrates a linear progression of research stages, while the right

side, with its elliptical shapes, emphasises iterative processes and DSR focus areas.

Beginning with an Awareness of the Problem, the research identifies a gap or issue which
warrants the development of an innovative solution. This leads to a Suggestion phase
where a theoretical framework or preliminary model is proposed to address the problem.

The Development stage involves the creation of the Tier 3 ERP artefact based on the
suggestions and theoretical underpinnings. Following this, in the Tier 3 ERP
Development phase, the artefact is refined and adapted to the specific needs and
constraints of SMEs.

Simultaneously, the DSR methodology is applied, which is shown on the right side of the
diagram. This begins with a Proposal for the artefact, followed by a Tentative Workflow
Design that lays out the initial design of the ERP system.

The next phase includes lterations of the Tier 3 ERP Workflow where the design is
repeatedly tested and improved, embodying the iterative nature of DSR. During these
iterations, Performance Measures such as CCC, Days Sales Outstanding (DSO), and
Days Payable Outstanding (DPO) are critically examined to ensure the artefact's
effectiveness.

The culmination of these processes leads to the Results, where the outcomes of the
artefact's implementation and its impact on SMEs are evaluated.
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e The diagram also highlights a New Knowledge Contribution in the form of a Triple Deck
verification of the Gestalt Theorem and a Mathematical Equation of Workflows, which
underscores the innovative academic contribution of the research.

e The research journey, as depicted in the diagram, is a systematic and iterative process
that aims to bridge the gap between theoretical constructs and practical application,
culminating in the development of a Tier 3 ERP system that not only meets the theoretical
rigour of DSR but also demonstrates tangible improvements in the competitiveness of
SMEs.

It is worth mentioning that ERP systems facilitate the integration and streamlined management
of diverse organisational functions, enhancing operational efficiency (Odhiambo et al.,2020).
Telles' formula brings quantitative rigour to the assessment of workflow accuracy, pinpointing
areas for refinement. DSR underpins the development and evaluation of innovative solutions in
business process management. The synergistic application of these elements creates a robust,
evidence-based framework that not only fosters continual process improvement but also bolsters

competitiveness and success in the dynamic SME sector.

3.3.1 Integration of DSR Iterations and CBSI Refinement

The Design Science Research (DSR) methodology employed in this study is operationalised
through multiple iterative cycles of design, evaluation, and refinement. These cycles are central
to the development of the Composite Business Success Index (CBSI), which serves as both an

evaluative tool and an embedded component of the ERP artefact.

The CBSI was initially configured using theoretical constructs and empirical metrics derived from
the literature (e.g., Altman Z-Score, working capital ratios, CCC factors). In the first DSR cycle,
the index was designed and aligned with general ERP performance indicators. During the sec-
ond cycle, qualitative data from expert interviews and SME case studies were used to assess its
contextual relevance. This feedback led to refinement of the index structure, such as reweighting
sub-indices or including additional indicators (e.g., inventory turnover, debtor days) specific to
SME workflows.

The third cycle involved pilot testing the CBSI within the artefact prototype environment, com-
paring quantitative outputs with qualitative stakeholder evaluations. This cycle ensured that the
CBSl's scoring thresholds were aligned with SME financial realities. Each iteration therefore
served as a validation checkpoint, allowing the CBSI to evolve from a theoretical construct to a
context-aware, functionally embedded assessment tool within the Tier 3 ERP workflow system.
This iterative integration of design and evaluation ensures that the CBSI maintains both aca-

demic rigour and practical relevance, a core principle of DSR methodology.
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Section 3.4 Explanation of the Guiding Theories

The theoretical framework of this research is anchored in the synergy between Gestalt principles
and DSR, which is operationalised through the creation of a Tier 3 ERP system tailored for
SMEs. These frameworks support the integration of mathematical models and algorithms, ena-
bling a new approach to designing ERP systems that optimise CCC and enhance SME compet-

itiveness.

3.4.1 Theoretical Framework and Application

1. Gestalt theory: Gestalt theory informs the design of the ERP system by emphasising
holistic and integrative approaches to workflow configuration and user experience.

2. Telles' Mathematical Formula: This formula provides a quantitative measure of
workflow accuracy and efficiency, critical for evaluating the performance of the ERP
system.

3. Design Science Research (DSR): DSR methodology underpins the entire research
process, guiding the iterative development and evaluation of the ERP system.

The selection of these theories aligns with the pragmatic philosophical stance, which values
practical solutions that work in the real world, over abstract or purely theoretical considerations.
According to (Benfell, 2021:70),DSR provides a methodological structure for the iterative
development and evaluation of the artefact, ensuring that the resulting ERP system is not only
functional but also contributes to theoretical knowledge. The application of DSR is focused on
creating a practical solution to the identified problems of SMEs, such as inefficient CCC, by
rigorously testing and refining the ERP system within the context of real-world SME operations
(Onyango and Ngahu, 2018:55).

3.4.2 The Impact of Cash Conversion Cycles

The CCC is a key financial metric used to evaluate the efficiency of a company’s cash flow
management. This study explores the role of CCC in SME performance, aiming to develop
strategies to optimise CCC through the ERP system. The integration of CCC into the CBSI allows
for a wide-ranging assessment of business performance, combining operational and financial
metrics. The impact of CCC cycles and how it led to the development of the CBSl is an important

output of this study.
Section 3.5 Methodology and Reasoning Techniques
In this section, we elucidate the methodology and reasoning techniques employed to develop

and implement the Tier 3 ERP workflow artefact, aimed at enhancing the competitiveness of

SMEs. Data analysis will involve evaluating the effectiveness of the CBSI and its constituent
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mathematical formulas in providing accurate, actionable insights into SME performance. The

empirical evaluation will validate these formulas as key artefacts within the ERP system.

3.5.1 Methodology

Methodology refers to the overarching strategy and rationale behind the research approach. It
encompasses the selection of specific research methods to collect, analyse, and interpret data.
It is defined by Webster (2020) as the structured framework encompassing methods, principles,
and assumptions utilised within a specific discipline to guide research and practice. The
methodology for this research is grounded in the pragmatic philosophy and incorporates both
qualitative and quantitative methods to address the research questions. This methodology is
structured around the DSR strategy, ensuring a systematic and iterative process for the

development and evaluation of the ERP artefact.

3.5.1.2 Pragmatic Philosophy

In this section, we will delve into the data collection strategies used to investigate the implemen-
tation and impacts of Tier 3 ERP systems within SMEs. By employing a pragmatic philosophy,
our research aims to meaningful data that provides insights into the real-world implications of
adopting Tier 3 ERP systems in SMEs. Pragmatic philosophy according to  Petchko (2018)
emphasises the importance of practical consequences and real-world effects of actions and be-
liefs. Therefore, the data collection strategies should focus on capturing the practical implications

of implementing Tier 3 ERP systems within SMEs.
3.5.1.3 Mixed method approach

The mixed-method approach employed in this research integrates both qualitative and quantita-
tive techniques to address the research questions. This approach is aligned with the pragmatic
philosophy, emphasising practical solutions and real-world applications. Qualitative methods
such as interviews and case studies can provide an in-depth understanding of the organisational
dynamics, challenges, and benefits associated with implementation (Olmos-Vega et al.,
2022:243; Divrik & Baykal, 2024:8). On the other hand, quantitative methods like surveys and
data analytics can offer numerical insights into the measurable impacts on performance, produc-
tivity, and profitability (Liu-Lastres, Wen & Okumus, 2024).

In the study, the following can be observed:

Qualitative Methods: Qualitative methods were primarily used to gather in-depth insights into

the challenges and requirements of SMEs regarding ERP systems. This involved:

1. Interviews: Conducted with SME stakeholders to understand their specific needs,
challenges, and expectations from an ERP system. For example, interviews were
held with key personnel from various SMEs to gather detailed information on their
current workflow processes and the limitations of existing systems.
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2. Surveys: Distributed to a broader range of SMEs to capture a wide array of
perspectives and experiences. The surveys included open-ended questions that
allowed respondents to provide detailed descriptions of their ERP system
requirements and any barriers to adoption they faced.

Quantitative Methods: Quantitative methods were utilised to measure and analyse the perfor-

mance and impact of the ERP system. This involved:

1. Financial Data Analysis: Collected from SMEs to calculate key performance
metrics such as the CCC, (CAS), Telles' Mathematical Formula, and the Altman
Z-Score. These metrics were used to develop and validate the CBSI.

2. Statistical Analysis: Used to analyse the survey responses and financial data,
providing a robust quantitative assessment of the ERP system's effectiveness.
For instance, the data collected through surveys were statistically analysed to
identify common trends and correlations between ERP system features and
business performance improvements.

This approach facilitated an understanding of the problem and supported the iterative

development and evaluation of the ERP artefact, as detailed in Chapters 4 and 5.
3.5.1.4 Type of research

In this study, we engage in applied research within the information technology (IT) domain, fo-
cusing on the practical application of Tier 3 ERP systems in SMEs (Nair & Chellasamy,
2020:1525). Unlike pure research that seeks to expand generalisable knowledge irrespective of
practical applications, our research is driven by the need to address specific, real-world problems
faced by SMEs. The focus on applied research reflects a deliberate choice to devise solutions
with immediate applicability and tangible benefits for SMEs' operational efficiency and competi-
tiveness (Hensel, 2023) . While acknowledging the prevalence of basic research in academia,

our study specifically prioritises the applied paradigm.

3.5.2 Reasoning Technique

The reasoning techniques of deductive, inductive, and abductive reasoning collectively form an
all-inclusive analytical framework. Deductive, inductive, and abductive reasoning are techniques
used in various domains and Al systems to analyse, compare, and discuss outcomes, as well

as to produce useful knowledge and serve as a rationale (Chang, 2023).

o Deductive reasoning tests specific hypotheses derived from existing theories.

¢ Inductive reasoning allows for pattern identification and theory development based on
empirical evidence.

¢ Abductive reasoning offers plausible explanations for complex, real-world phenomena
where data may not initially align with existing theories.
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By employing abductive reasoning, the study can generate hypotheses and solutions that
address the unique challenges faced by SMEs, optimising CCC and enhancing competitiveness.
This approach is particularly relevant for integrating mathematical models and algorithms within
Tier 3 ERP systems, as it supports the identification of patterns and relationships in complex

data sets.
3.5.2.1 Reasoning choice — Abductive reasoning technique

While a pragmatic research philosophy may accommodate deductive, inductive, and abductive
reasoning, this study predominantly adopts an abductive approach to best explore the practical
implementation and implications of a Tier 3 ERP workflow system within SMEs, recognising its
capacity to generate insightful explanations for complex, real-world phenomena. Using DSR as
a framework, ties in well with this reasoning choice to serve as a medium for communication and
meets the purpose of describing and explaining current scientific knowledge (Upmeier zu Belzen,
Engelschalt & Kruger, 2021:3).

Therefore, opting for a mostly single reasoning technique, (although a combination at times can’t
be avoided) abductive reasoning could be particularly effective for this research. This approach
is highly suited for exploratory studies where the researcher seeks to explain complex phenom-
ena by formulating the most plausible explanations based on available evidence (Mérindol &
Versailles, 2020). In the context of implementing a Tier 3 ERP workflow system in SMEs, ab-
ductive reasoning allows for flexibility in interpreting findings, especially when the data may not
fit neatly within existing theories or when unexpected patterns emerge. This reasoning style sup-
ports the iterative process of testing, and refinement, which is crucial for developing a deep
understanding of how Tier 3 ERP systems impact SME competitiveness and operational effi-

ciency.

3.5.3 Research Objectives, Questions and Aim

This section outlines the primary aims of the study and the research questions that guided the
investigation. These objectives and questions are directly linked to the actions taken in Chapter

4 and the findings presented in Chapter 5.

3.5.3.1 The objectives of the research are as follows:

o Objective 1: Identify and adapt ERP system features used by successful businesses to
develop Tier 3 workflow artefacts tailored for SMEs.

e Objective 2: Develop mathematical formulae for configuring Tier 3 workflows that
optimise business performance and reduce the CCC for SMEs.

o Objective 3: Design a conceptual model for Tier 3 ERP systems that includes essential
features and integrates the CBSI.
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o Objective 4: Evaluate the effectiveness of the proposed CBSI model in enhancing the
competitiveness of SMEs through empirical validation and analysis.

Following on from the objectives, the research questions are discussed next.

3.5.3.1.2 Research Questions:

RQ 1: What are SMEs' specific requirements in developing and implementing a Tier 3 workflow
artefact?

o Action Taken (Chapter 4): Conducted surveys and interviews with SME stakeholders
to gather detailed requirements and challenges faced.
¢ Findings (Chapter 5): Identified key ERP features leveraged by successful SMEs.

RQ 2: What mathematical formulae can be developed in configuring Tier 3 Gestalt workflows to
optimise business performance and reduce CCC for SMEs?

e Action Taken (Chapter 4): Collected and analysed financial data from SMEs to develop
and validate the CBSI model.

¢ Findings (Chapter 5): Developed mathematical models including CCC, CAS, Telles'
Mathematical Formula, and Altman Z-Score.

RQ 3: With DSR, which features should be developed to aid SMEs in implementing a Tier 3 ERP

workflow?

e Action Taken (Chapter 4): Designed and developed a new ERP Tier 3 workflow by
configuring Tier 1 ERP features to meet SME needs.

¢ Findings (Chapter 5): Integrated essential features into the conceptual model for Tier 3
ERP systems.

RQ 4: How can we evaluate the effectiveness of the proposed CBSI model in enhancing the
competitiveness of SMEs?

e Action Taken (Chapter 4): Conducted comparative analysis and validation studies using
CBSI scores.

¢ Findings (Chapter 5): Evaluated the effectiveness of the ERP system in enhancing SME
performance and competitiveness.

Research Aim: The aim of this study is to design and develop a Tier 3 ERP workflow system to
improve the CCC and enhance the competitiveness of SMEs. This aim is achieved through the
integration of essential ERP features, the development of mathematical models for workflow

optimisation, and the evaluation of the system's impact on SME performance.
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3.5.3.1.3 (DSR) Process Model
To align the research questions with the DSR process model as proposed by Vaishnavi and

Kuechler (2004), we can map each step of the DSR process to the specific research questions.

Table 3.2 Alignment of DSR Process Model to Research Questions

DSR Pro- Research Question Rationale Philosophy Data Analysis
cess Step
Identify Prob- = What are SMEs' specific require- To identify key re- Interpre- Qualitative analy-
lem ments in developing and imple- quirements and chal- | tivism sis of survey and
menting a Tier 3 workflow artefact?  lenges faced by interview data
SMEs
Develop Arte- = What mathematical formulae can To develop a robust Positivism Quantitative analy-
fact be developed in configuring Tier 3 and effective ERP sis of financial
Gestalt workflows to optimise busi- = system tailored to metrics
ness performance and reduce CCC = SME needs
for SMEs?
Evaluate Ar- With DSR, which features should To ensure the ERP Interpre- Integration of qual-
tefact be developed to aid SMEs in imple- = system integrates tivism and itative and quanti-
menting a Tier 3 ERP workflow? essential features for | Positivism tative feedback
SME workflows
Communicate What methods effectively evaluate  To validate the ERP Positivism Statistical analysis
Results the impact of a Tier 3 ERP artefact = system's impact on of performance
on SME competitiveness? enhancing SME metrics
competitiveness

Source: Researcher’s own process model based on Vaishnavi & Kuechler (2004)

Table 3.2 illustrates how each research question is integral to navigating the DSR process, from
suggesting adaptations of successful ERP features for SMEs, through the development of these
adaptations using theoretical and practical considerations, to evaluating the effectiveness of the

resultant artefact.

Section 3.6 Data Collection and Analysis Methods:

Employing a mixed-methods approach, this study's data collection, guided by a Pragmatist
philosophy and DSR, is structured into three phases to correspond with the four research
questions. The data collection and analysis methods are designed to provide an evaluation of
the ERP system's effectiveness, with a particular focus on integrating mathematical models and
algorithms. These advanced tools enable the analysis of key performance indicators (KPIs)

related to CCC, operational efficiency, and business success.

Data will be collected from a diverse sample of SMEs across various industries in South Africa,
as well as from companies listed on the Johannesburg Stock Exchange (JSE). Financial data

from African indices as well as the Nasdaq Stock Exchange will also be collected. The focus will
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be on key decision-makers and a broader audience within these organisations. Statistical
analysis, underpinned by mathematical models and algorithms, will be employed to evaluate the
effectiveness of the Tier 3 ERP workflow system in optimising CCC and enhancing
competitiveness. This analytical approach provides a robust framework for assessing the ERP

system's impact, offering actionable insights for SMEs.
3.6.1 Data Collection Methods: A Pragmatist Approach

The Pragmatist viewpoint allows for a flexible and outcome-oriented approach, incorporating
both qualitative and quantitative methods. The data collection exercise for this study will be
undertaken in three distinct but interconnected phases, each addressing different aspects of the
research questions and cumulatively building towards the development of a Tier 3 ERP workflow
artefact that aims to enhance the competitiveness of SMEs.The data collection process was
designed in three phases to ensure reliable data to address the research questions and

objectives effectively.

3.6.1.1 Phase 1: Preliminary Needs Assessment

Objective: To gather initial insights and identify key requirements and challenges faced by

SMEs in adopting ERP systems.

Methodology:

¢ Interviews: Conducted semi-structured interviews with SME stakeholders to understand
their specific needs and challenges regarding ERP system implementation. These
interviews provided qualitative data on the current state of ERP usage and expectations
from a Tier 3 ERP workflow.

e Surveys: Distributed preliminary surveys to a small sample of SMEs to validate and
refine the questions. The survey included open-ended questions to capture detailed
descriptions of the respondents' ERP requirements and perceived barriers.

o Outcome: Identified critical features and challenges that SMEs face, which informed the
development of a survey for Phase 2.

3.6.1.2 Phase 2: Data Collection
Objective: To collect detailed and extensive data from a broader range of SMEs to ensure the

reliability and validity of the findings.

Methodology:

o Expanded Surveys: Deployed a refined survey using Survey Monkey to a larger sample
of SMEs across different regions. The survey aimed to capture both qualitative and
quantitative data on SME needs, ERP system features, and implementation challenges.
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o Ethical Considerations: Ensured compliance with the POPI Act of South Africa,
securing informed consent from all participants and maintaining the confidentiality of the
data. Permission was obtained from SEDA and CPUT to conduct the surveys, and no
sensitive information was collected.

e Outcome: Collected a robust dataset that provided a widespread understanding of SME
needs and the specific features required for a successful Tier 3 ERP system.

3.6.1.3 Phase 3: Follow-up and Validation

Objective: To validate the data collected and ensure its relevance and accuracy.
Methodology:

o Follow-up Interviews: Conducted follow-up interviews with a subset of survey
respondents to clarify and validate their responses. These interviews provided deeper
insights into the survey data and ensured the reliability of the findings.

o Data Integration: Integrated qualitative and quantitative data to develop a holistic
understanding of the ERP system requirements and challenges faced by SMEs.

e Outcome: Validated and enriched the data, providing a strong foundation for developing
and evaluating the ERP artefact.

By following this phased approach, the research ensured a reliable data collection process,

aligning with the pragmatic philosophy and addressing the research questions effectively.

3.6.1.4. Data Collection - addendums

In the preceding sections, we have delineated the conceptual underpinnings and theoretical
frameworks that constitute the bedrock of our investigation into the potential of Tier 3 ERP sys-
tems to substantially ameliorate the CCC and fortify the competitiveness of SMEs. To preserve
the clarity and coherence of this exposition while ensuring thorough documentation of our meth-
odological rigour, extensive materials such as the complete questionnaires and interview proto-

cols are provided as addendums.

3.6.1.5. Delineation of the research

The scope of this research is deliberately constrained to ensure a focused and meaningful ex-
ploration of the development and implementation of Tier 3 ERP systems specifically designed

for SMEs. The delineation criteria are outlined as follows:
Geographical Scope:

e South Africa: The research is confined to SMEs operating within South Africa.
e This geographic limitation is based on the unique economic and regulatory environment
of the country, which impacts the adoption and effectiveness of ERP systems.
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Target Population:

SMEs: The study targets SMEs, defined according to the criteria set by the South African
government and relevant industry standards.

The focus on SMEs is due to their distinct operational needs and challenges, which differ
significantly from larger enterprises.

Digitally Enabled SMEs: Only SMEs that are digitally enabled, meaning those that al-
ready have some level of digital infrastructure, are included in this research.

This ensures that the findings are relevant to SMEs that are in a position to adopt and
benefit from ERP systems.

System Focus:

Tier 3 ERP Systems: The research is limited to Tier 3 ERP systems, which are designed
to meet the specific needs of SMEs.

It does not extend to Tier 1 or Tier 2 ERP systems, which are typically used by larger
enterprises.

This focus ensures that the developed solutions are tailored to the capabilities and re-
quirements of smaller businesses.

Financial Constraints:

Financial Limitations on SMEs: The financial constraints faced by SMEs are a critical
consideration in this research.

The study acknowledges the limited financial resources of SMEs compared to larger en-
terprises and seeks to develop cost-effective ERP solutions that are feasible within these
constraints.

Scope Exclusions:

Larger Enterprises: The research does not extend to larger enterprises, as their ERP
needs and capabilities differ significantly from those of SMEs. By excluding larger enter-
prises, the study maintains a clear focus on the unique challenges and opportunities
faced by SMEs.

Tier 1 and Tier 2 ERP Systems: These systems are beyond the intended scope of this
research, which aims to enhance SME-focused ERP systems.

The exclusion of these higher-tier systems ensures that the solutions developed are spe-
cifically relevant to the operational scale and complexity of SMEs.

3.6.2 Pragmatism in Participant Selection and Data Gathering Procedures

Within the domain of information systems, the research methodology is inherently shaped by a

pragmatic philosophical stance which necessitates a diverse array of data collection techniques

tailored to the practical development of a Tier 3 ERP system for SMEs.
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3.6.2.1 Participant Selection:

For this research on ERP systems in SMEs, a purposeful random sampling strategy was em-
ployed. This method combines deliberate selection with randomisation to ensure a wide-ranging

analysis, aligned with the methodological approach detailed in Chapters 4 and 5.

3.6.2.2 Purposeful Random Sampling:

o Deliberate Selection: Within the defined category of SMEs pertinent to this study, specific
criteria were used to identify relevant participants. These criteria included digital
enablement, industry sector, and geographic location within South Africa. Thereby
capturing a broad spectrum of types within the sector (Rashika & Sing, 2023:2).

¢ Randomisation: From the pool of SMEs meeting the selection criteria, businesses were
randomly chosen to participate. This random selection process aimed to capture a broad
spectrum of types within the SME sector, ensuring diversity in the sample.

3.6.2.3 Diverse Sample Representation:

The strategy was designed to secure a diverse sample representative of the SME population at
large. By incorporating both deliberate selection and randomisation, the study aimed to achieve
a balance between representativeness and specificity, aligning the sample with the research

objectives.
3.6.2.4 Alignment with Research Interests:

The selected SMEs were aligned with the specific interests of the research, particularly those
related to ERP system adoption and implementation. This alignment ensured that the data col-
lected would be relevant and directly applicable to addressing the research questions and ob-

jectives.
3.6.2.5 Participant Selection Permission

An email notification letter will be sent to the selected SMEs via Execu-think (the custodian for
SEDA, an email already sent for permission was received) to request their permission to partic-
ipate in the questionnaires and interviews. These emails will be through a webmail function
through Survey Monkey to safeguard the respondent's anonymity. This is in line with the POPI
act of South Africa. The respondent were mostly business owners or some key individual in the
business. This strategy allows for an intensive analysis of data, which aligns with the pragmatic
goal of extracting focused and meaningful insights from a well-defined segment of the SME pop-

ulation, thus enhancing the relevance and depth of the collected data.
3.6.2.6 Population

The latest results for the total number of SMEs in South Africa is 2 404 564 million in QTR3 of
2021, according to the SMME quarterly update of the Small Enterprise Development Agency
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(SEDA, 2021, p. 2). The sectors the SMEs comprised by industry are the following: Mining, Ag-
riculture, Manufacturing, Electricity, Gas and Water, Construction, Trade and other industries. It
must be noted that the extent of the digital maturity of these SMEs is not known as yet, as this

can affect the questionnaire responses.
3.6.2.7 Sample Size

The sample size for this study will be determined using a stratified random sampling method to
ensure a representative sample from various SME sectors. The target population will consist of
SMEs in South Africa, with a particular focus on industries such as manufacturing, retail, IT,
construction, and healthcare. Given the challenges of accessing the broader SME population, a
sample size of 250 SMEs will be targeted, with 50 SMEs selected from each of the five industry
groups. This sample size is deemed sufficient to achieve reliable and valid results, while also
ensuring diverse industry representation.

The sampling method will aim to capture a broad spectrum of SMEs that have adopted ERP
systems, ensuring that insights are relevant across different sectors and business types. As
SMEs are generally limited in their digital and financial resources, care will be taken to select
those that are actively engaged with ERP solutions, which will allow for a deeper understanding
of their ERP usage patterns.

This approach will be consistent with previous studies that have employed similar sample sizes
to gather meaningful data from difficult-to-access populations. Based on recommendations from
existing research Creswell (2014, cited in Ishtiaq, 2019) a sample size of 100-200 SMEs is
considered appropriate for mixed-methods research in the SME sector. This will allow for both
the quantitative and qualitative data to be analysed in a manner that yields robust and general-

isable findings.

3.6.2.7.1 Sampling: Purposive Probability Sampling

This research used probability sampling Bawono et al. (2021) which helped with the cross sam-
pling of the group from SEDA. In a pragmatist research viewpoint, probability sampling is used
to ensure that every element in the population has an equal chance of being included in the
sample (Pace, 2021). The specific probability sampling technique that will be used for each

phase of data collection is stratified sampling.

Stratified sampling, dividing the population into subgroups or strata based on certain character-
istics such as industry, company size and location, were applied. Each stratum is then treated
as a separate population, and a random sample is drawn from each stratum. This approach
includes representatives from each subgroup, providing a more accurate representation of the

entire population (Kaur Bagga, Gera & Haque, 2023:124).
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3.6.2.7.2 Stratified Sampling:

¢ Dividing the Population: The population of SMEs was divided into distinct subgroups
or strata based on industry (e.g., manufacturing, retail, IT, construction, and healthcare),
company size, and geographic location within South Africa. This ensured that each
subgroup represented a specific segment of the SME population.

o Separate Strata: Each stratum was treated as a separate population. This approach
allowed for targeted sampling within each subgroup, ensuring that the sample was
representative of the diversity within the SME sector.

3.6.2.7.3 Random Sampling within Strata:
A random sample will be drawn from each stratum, ensuring that the selection process was
unbiased and representative of the entire population. This method facilitated the inclusion of a

wide range of SMEs, providing a wide-ranging dataset for the study.

3.6.2.7.4 Example of Implementation:

Five Different Groups: To illustrate the application of stratified sampling, five different groups
of 50 respondents each will be selected from various industries across the country.
These groups are:

1. Manufacturing SMEs: 50 respondents from manufacturing businesses located in
various regions of South Africa.

2. Retail SMEs: 50 respondents from retail businesses, ensuring a mix of small and
medium-sized enterprises from different locations.

3. IT SMEs: 50 respondents from IT companies, including both service providers and
product-based businesses.

4. Construction SMEs: 50 respondents from construction firms, covering a range of project
sizes and geographic areas.

5. Healthcare SMEs: 50 respondents from healthcare-related businesses, such as clinics,
pharmacies, and medical equipment suppliers.

By using stratified sampling, participants from various industries and other relevant categories
provide an accurate representation of the SME population. This aligns with the pragmatist view-
point's emphasis on practical and applicable knowledge while maintaining a rigorous sampling

approach.

3.6.2.7.5 Sampling frame

The sampling frame for this study will be developed using a two-step approach: first, a test

frame and then a complete sample frame.

e Test Frame: Initially, a test frame will be conducted using a sample of 50 SMEs to assess
the feasibility of the data collection methods and refine the survey instrument. This

98



smaller group will serve as a pilot to ensure that the questions are clear, the data collec-
tion process is effective, and any necessary adjustments can be made before the full-
scale data collection begins.

e Complete Sample Frame: Following the pilot phase, the full sample frame will be con-
structed by stratifying the population of SMEs into five industry sectors: manufacturing,
retail, IT, construction, and healthcare. A complete sample frame of 250 SMEs will be
selected, with 50 SMEs from each of the five industry groups. This approach ensures a
representative distribution across industries, which will allow for an in-depth analysis of
ERP adoption and its impact on the CCC across different sectors.

The sampling method will involve stratified random sampling, ensuring that each sector is
represented proportionally in the final sample. This process will allow for the capture of diverse
insights from SMEs in various stages of ERP adoption, ensuring the results are generalisable

across the broader SME population in South Africa.

By using this two-stage sampling approach, the study will ensure that the sample is both repre-
sentative and methodologically sound, providing robust data for the analysis of ERP system
utilisation and its effects on SME performance. The following categories were included in the

sampling frame, sourced from the SEDA directory:

1. Business Owners across Various Industries:

e Description: Business owners from diverse sectors such as manufacturing, retail, IT,
construction, and healthcare were included to provide an inclusive perspective on the
ERP system requirements.

¢ Purpose: To gather insights into the specific needs and challenges faced by SMEs in
different industries regarding ERP system implementation.

2. Focus Groups to Test the Iterations of the conceptual design and mathematical
formula

e Description: Focus groups consisting of selected business owners, industry experts,
mathematician as well as application developers were formed to test and provide
feedback on the iterations of the ERP artefact.

e Purpose: To validate and refine the ERP system design based on real-world feedback,
ensuring that it meets the practical needs of SMEs.

3. Industry Experts:

o Description: Experts with extensive knowledge and experience in ERP systems, SME
operations, and digital transformation were included to provide high-level insights and
guidance.

e Purpose: To ensure that the ERP system design is informed by the latest industry trends
and best practices, enhancing its relevance and effectiveness.

4. Application Developers:

o Description: Developers with expertise in ERP system development and
implementation were included to contribute technical insights and practical
considerations for system design.
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o Purpose: To ensure that the ERP system is technically robust, user-friendly, and capable
of addressing the specific operational needs of SMEs.

3.6.3 Data Collection Methods:

Data collection strategy embodies a pragmatic approach, utilising a varied mix of qualitative and
quantitative methods (Assenga et al., 2018; Sari et al., 2021). This alignment is purposefully
designed to address the research questions holistically.

A stratified random sampling method will be employed, ensuring that a representative sample of
SMEs across various sectors is included. These sectors will include manufacturing, retail, IT,
construction, and healthcare, providing a broad view of ERP adoption within the South African
SME context.

The data collection tool will be an online survey distributed to a sample of 250 SMEs, in groups
of five (5) ensuring sufficient responses for reliable data analysis. The survey will be designed
to capture both quantitative and qualitative insights:

Quantitative data will be gathered through Likert-scale items, which will assess the frequency
of ERP feature utilisation, focusing on key areas such as inventory management, CRM, and
financial management. These features are considered crucial for improving the CCC and oper-
ational efficiency.

Qualitative data will be collected through open-ended questions to gather detailed insights into
the impact of ERP system adoption on business performance. These responses will provide a
deeper understanding of the challenges SMEs face when implementing ERP systems and the
strategies they use to maximise ERP benefits.

The survey will be conducted in a manner that ensures confidentiality and data security. No
identifying information, such as names or addresses, will be collected, and the data will be stored
securely. Participants will be assured that their responses will be used solely for academic re-

search and remain anonymous.

Qualitative Methods:

o Semi-structured Interviews: Conducted with SME stakeholders to gain an in-depth
understanding of their nuanced interactions with ERP systems. These interviews will
provide rich qualitative data on the specific needs, challenges, and expectations of SMEs
regarding ERP implementation.

¢ Participant Observations: Involved observing the daily operations and workflows of
selected SMEs to capture detailed insights into their ERP system usage and identify
areas for improvement.

Quantitative Methods:

o Systematic Surveys: Deployed using Survey Monkey, the surveys utilised Likert scales
to capture quantitative data on SME needs, ERP features, and implementation
challenges. The surveys were systematically distributed to a large sample of SMEs,
ensuring a broad empirical basis for statistical analysis.
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o Data Analysis: Quantitative data from the surveys were analysed using statistical
methods to generate generalisable insights that informed the development and
evaluation of the ERP artefact.

¢ This methodological framework is indicative of a pragmatic stance which prioritises
adaptability and practical applicability. It eschews strict adherence to a single
methodological doctrine, instead asserting that the research methods must be
responsive to the particular demands of the research questions. Thus, the pragmatic
underpinning of the methodological choices ensures that the data collection is designed
to yield results that have direct, actionable implications for the advancement of SMEs
through technological interventions.

3.6.3.1 Descriptive Data Collection

The data collection strategy employed in this research embodies a pragmatic approach, utilising
a varied mix of qualitative and quantitative methods (Assenga, Aly & Hussainey, 2018; Sari,
Sofyan & Nasution, 2021). This strategy was purposefully designed to address the research
questions holistically and to align with the actual data collection procedures as detailed in
Chapters 4 and 5. It aligns well with the pragmatist viewpoint's emphasis on practical knowledge,
requirements, and challenges SMEs face in developing and implementing an ERP workflow
artefact (Creswell, 2014, cited in Ishtiag, 2019). In a pragmatist data collection study, descriptive
research can be most applicable because of the mixed-method approach that is being used. The
data collection method relies mostly on methods such as surveys, interviews, observations and

existing data generated by the iterations of the artefact development.

3.7 Data Analysis

Data analysis will be conducted using both qualitative and quantitative techniques, with a partic-
ular emphasis on evaluating the impact of mathematical models and algorithms on ERP perfor-
mance. The analysis will focus on evaluating the relationship between ERP feature utilisation
and improvements in the CCC of SMEs, with the goal of determining the practical impact of ERP

adoption on SME performance.
3.7.1 Qualitative Data Analysis

The qualitative data analysis process that will be employed in this study will follow a systematic
approach to ensure the reliability and validity of the findings. The qualitative data sources will

include semi-structured interviews and the observation of financial data from SMEs.

3.7.1.1 Coding and Thematic Analysis:

¢ |Initial Coding: All interview transcripts and financial observation notes will be subjected
to initial coding. This process will involve identifying significant statements and financial
patterns and assigning codes to these segments. For example, responses indicating
challenges in ERP implementation will be coded under themes like "Technical Barriers"
and "Financial Constraints."
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¢ Thematic Development: The codes will then be grouped into themes that emerge from
the data. For instance, under the theme "Technical Barriers," sub-themes such as "Lack
of Digital Skills" and "System Compatibility Issues" will be identified.

o Verification: To ensure the accuracy and credibility of the themes, a peer review process
will be conducted. A focus group consisting of industry experts will review the coded data
and themes. Additionally, mathematical calculations from Chapters 4 and 5 will be re-
viewed by this focus group to ensure accuracy.

3.7.1.2 Interpretivism:

The qualitative analysis will be grounded in an interpretivist philosophy, which seeks to un-
derstand the subjective experiences and perspectives of the participants. This approach will fo-
cus on interpreting the meanings and insights expressed by the participants, aiming to provide
a deeper understanding of the social and contextual factors that influence their views. The insight
will provide a contextual understanding of the barriers to ERP adoption, helping to inform the

design of more effective ERP solutions for SMEs.

3.7.2 Quantitative Data Analysis

Quantitative data analysis will be performed on the survey data collected using Survey Monkey.

The surveys will utilise Likert scales and other structured formats to capture quantifiable data.

3.7.2.1 Statistical Analysis:

e Descriptive Statistics: Descriptive statistics, including mean, median, and
standard deviation, will be calculated to summarise the central tendencies and
variability of the data. These calculations will be performed automatically using
Survey Monkey's built-in statistical tools.

¢ Inferential Statistics: Basic inferential statistical methods will be employed to
identify significant differences and relationships between variables. This will help
determine the strength and direction of associations between ERP adoption and
business performance indicators.

Example: Correlation analysis will be used to determine the relationship between ERP adoption

and perceived financial performance improvements among SMEs.
3.7.2.2 Positivism:

The quantitative analysis will follow a positivist philosophy, emphasising objectivity and the use
of statistical techniques to derive generalisable findings. This approach will ensure that the

results will be robust and scientifically valid.

3.7.3 Mixed Methods Integration
This study adopts a concurrent mixed-methods design, consistent with the pragmatic research
paradigm. In this approach, qualitative and quantitative data are collected and analysed in

parallel, and the findings are integrated to provide a comprehensive understanding of the
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research problem. The qualitative component consists of semi-structured interviews and expert
validation, which explore SME-specific ERP requirements, functional preferences, and

contextual insights.

The quantitative component is grounded in the CBSI formulation, which draws from financial
ratios, performance indicators, and mathematical models including the Altman Z-Score and CCC
formula. These models generate numerical outputs that reflect operational and financial
performance. Integration occurs at the interpretation phase, where qualitative findings are used
to interpret and contextualise quantitative results, and vice versa. For example, insights from
interviews guide the refinement of CBSI constructs, while statistical outputs validate themes

derived from qualitative coding.

It is important to note that this design is distinctly mixed-method, rather than multi-method or
triangulation. While triangulation refers to the corroboration of results using multiple sources or
methods, this study employs an intentional integration of qualitative and quantitative strands to
develop and evaluate the ERP artefact through the Design Science Research (DSR)
methodology.

3.7.3.1 Data Triangulation (Sub- strategy):

Within the overarching concurrent mixed-methods design, data triangulation is employed as a
validation strategy to enhance the credibility and reliability of the research findings. This involves
cross-verifying insights obtained from qualitative interviews and case-based narratives with

quantitative outputs derived from the CBSI scoring model and financial ratio analysis.

For instance, themes arising from interview participants about SME financial challenges, such
as delayed invoicing or cash flow interruptions, will be compared with corresponding indicators
in the quantitative data, such as Days Sales Outstanding (DSO) or Altman Z-Score trends. This
methodological triangulation does not constitute a separate design framework but serves to
reinforce the internal validity of the study by ensuring convergence of evidence across distinct

but related data types.

The integrated interpretation of these triangulated findings will be conducted in line with the
research questions and objectives. This approach supports the DSR methodology by offering

multi-perspective insight into the effectiveness of the proposed ERP workflow artefact.

3.7.3.1.1 Integration of Qualitative and Quantitative Methods

This study integrates qualitative and quantitative data within a concurrent mixed-methods design
(Creswell & Creswell, 2017) . The qualitative component consists of semi-structured interviews
and expert feedback sessions conducted with SME decision-makers, ERP consultants, and
industry experts. These interviews are aimed at eliciting rich contextual insights into the

operational challenges faced by SMEs and the functional features they prioritise in ERP adoption.
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The quantitative component comprises statistical analysis using the Composite Business
Success Index (CBSI), which incorporates financial ratios, workflow accuracy scores (based on

Telles’ formula), and configuration effectiveness measures.

These quantitative metrics are derived from both SME financial data and ERP performance

indicators. Integration occurs at two levels:

1. Design Level Integration: Interview themes are coded and analysed to inform the
design of the ERP artefact, particularly in identifying required modules and evaluating
SME readiness. These insights are used to align the CBSI dimensions with SME-
prioritised outcomes.

2. Validation Level Integration: CBSI| scores generated from quantitative data are
compared with qualitative narratives to assess consistency. For example, an SME citing
“cost visibility” as a key success factor is expected to reflect positive CBSI trends in cost
management indicators. Where divergence occurs, qualitative explanations provide
insight into contextual factors not captured in numeric scores.

This dual-level integration enhances both the explanatory power and the validity of the study’s
findings, ensuring the CBSI artefact is both theoretically grounded and empirically informed. The
integration also aligns with the iterative nature of the Design Science Research (DSR) process,
allowing qualitative feedback and quantitative performance results to co-inform successive
design cycles (Jantsch & Neves, 2022:3).

3.7.3.2 Pragmatism:

The mixed methods integration will be guided by a pragmatic philosophy, which will prioritise
practical applicability and relevance. This approach will ensure that the research outcomes are
actionable and directly applicable to improving ERP systems for SMEs, making the findings more

relevant to real-world applications.
Let’s apply the above mixed method integration into a table that shows how it fits together.

Table 3.3 Research questions, Data collection and Data analysis tools

Data Collection

Phase | Research Question Tool Data Analysis Tool

Phase 1 How can ERP system features used by successful | SurveyMonkey Statistical Analysis (SAS)
businesses be adapted to develop Tier 3 workflow
artefacts for SMEs?

Phase 2 What mathematical formulae can be developed in Academic Literature, Qualitative Analysis, Telles
configuring Tier 3 Gestalt workflows to optimise Mathematical Formulas | Mathematical Formula,
business performance and reduce CCC for Gestalt theory
SMEs?

Phase 3 | How can we design a conceptual model for Tier 3 | SurveyMonkey, Case Case Study Methodology,
ERP systems that includes essential features and Financial Case Studies, | User Feedback Analysis,
integrates the CBSI? User Feedback CCC

Phase 4 | How can we evaluate the effectiveness of the pro- | SurveyMonkey, Finan- Case Study Methodology,
posed CBSI model in enhancing the competitive- cial Case Studies User Feedback Analysis
ness of SMEs? (Atlas.ti), Altman Z-Score

Source: Researcher’s own work of the Data Collection
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3.7.4 Philosophical positions informing the choice of analysis methods

The pragmatic approach allows for a methodological pluralism that is best suited for the applied
nature of my research, which is the development of a Tier 3 ERP system for Small and Medium
Enterprises SMEs. This approach is suitable for the applied nature of IT research, which often
aims to solve specific problems and improve practices within the field. The selection of analysis
methods, Statistical Analysis Software (SAS) for quantitative data, ATLAS.ti for thematic analysis
of qualitative inputs, and mathematical modelling tools such as Telles Mathematical formula for
workflow accuracy is driven by the nature of the data collected and the need for robust, reliable
insights. The use of Survey Monkey enables efficient data collection, which is critical in capturing

the diverse perspectives of SMEs.

In interpreting the results, the study leans on a mixed-methods approach, allowing for a full
understanding that integrates numerical data with contextual qualitative findings. The evaluation
phase employs DSR principles to ensure that the developed artefact not only contributes to
theoretical knowledge but also possesses practical utility for SMEs. This research stance
supports iterative learning and progressive refinement of the artefact, as real-world application

and user feedback shape its evolution.
3.7.5 Methodological approach

The methodical approach adopted ensures that our stratified sample—comprising business
owners, focus groups, industry experts, and application developers—is representative of the
broader SME population, thereby aligning with the pragmatic paradigm of practical and
applicable knowledge while upholding rigorous sampling integrity. A structured and pragmatic
approach to data collection and analysis within a three-phase research framework will be
explored. The methodology acknowledges the complex nature of integrating a Tier 3 ERP
workflow system into SME operations. The analytical journey is segregated into distinct phases,
with each phase dedicated to unpacking specific research inquiries via appropriate analytical

tools, as outlined in Table 3.3.
3.7.6 Phased approach to data analysis process

This section presents the data analysis procedures that will be employed in this study to analyse
the collected data and derive meaningful insights. The data analysis process will be conducted
in three phases, aligning with the phases of data collection and utilising best practices to ensure

rigour and reliability in the analysis.
3.7.6.1 Phase 1: Needs Assessment of SMEs

This phase focuses on understanding the unique requirements of SMEs for Tier 3 ERP workflow
artefacts. The survey data that will be collected via SurveyMonkey will be analysed using
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quantitative methods to extract meaningful insights into the specific needs of SMEs. This phase
blends numerical data analysis with qualitative insights to provide an inclusive understanding of

the features and functionalities required for effective ERP implementation.
3.7.6.2 Phase 2: Conceptual Model Development and Evaluation

Phase 2 focusses on analysing the data that will be obtained during the development and
evaluation of the conceptual model for the Tier 3 ERP artefact. This stage will be pivotal for
identifying the most leveraged ERP system features by successful businesses and fine-tuning
the mathematical models for workflow configuration.
3.7.6.2.1 Data Collection and Analysis:

o Development Data: Data collected during the conceptual model development phase will

include detailed observations and feedback from SMEs on the proposed ERP system's
functionality and usability.

o Evaluation Data: The conceptual model will be evaluated through theoretical
benchmarking and expert reviews to assess its effectiveness and identify areas for
improvement.

3.7.6.2.2 Theoretical Framework:

e Gestalt theory: The principles of Gestalt theory will be applied to understand how SMEs
would perceive and interact with the ERP system. This theory will help in designing user-
friendly interfaces and improving the overall user experience.

o Telles' Mathematical Formula: Telles' mathematical formula for configurational accuracy
will be used to evaluate the accuracy and efficiency of the ERP workflows. This formula
will provide a quantitative measure of the system's performance and will help in
optimising the workflow configurations.

3.7.6.3 Phase 3: Implementation and Feedback Analysis

In Phase 3, the effectiveness of the artefact will be evaluated through real-world applications.
Data will be collected from financial case studies and user feedback via SurveyMonkey. The
CCC and Altman Z-Score will be used as metrics to assess the artefact's impact on business
performance. This structured, phased approach ensures a thorough analysis, integrating both
quantitative and qualitative data to validate the effectiveness of the proposed ERP workflow
system and the CBSI.

3.7.6.4 Comparative Analysis

A comparative analysis will be conducted to test the effectiveness of the CBSI model for JSE-
listed companies, SMEs, African index companies, and Nasdaqg-listed companies. This analysis
will involve benchmarking the CBSI model against relevant criteria, such as industry standards

and best practices, to assess its applicability and robustness across different business contexts.
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3.7.6.4.1 Data Collection and Analysis

o JSE-Listed Companies: Financial and operational data from JSE-listed companies
will be collected and analysed. This data will provide a baseline for evaluating the
CBSI model's performance in a more established and structured business
environment.

e SMEs: Data from SMEs will be similarly collected and analysed, focusing on financial
metrics, operational efficiency, and IT system alignment. This analysis will aim to
understand how the CBSI model performs in the unique and often resource-
constrained environment of SMEs.

¢ Indices in Africa: Data from various African index companies will be included to
understand regional performance metrics and standards. This will provide a broader
perspective on how the CBSI model can be adapted and applied to different economic
contexts within the continent.

¢ Nasdag-Listed Companies: Financial and operational data from Nasdag-listed
companies will be collected to assess the CBSI model's effectiveness in a highly
competitive and technologically advanced market. This comparison will aim to identify
how the model performs in a dynamic and fast-paced business environment.

3.7.6.4.2 Benchmarking and Evaluation:
CBSI Model Application: The CBSI model will be applied to both sets of data (JSE-listed
companies and SMEs) to calculate the respective CBSI scores. These scores will be compared

to assess the model's consistency and reliability across different types of businesses.

3.7.6.4.3 Statistical Analysis:

¢ Performance Metrics: Statistical analysis will be performed to compare the CBSI scores
and other performance metrics between JSE-listed companies and SMEs. Descriptive
statistics, such as mean and standard deviation, will be used to summarise the data,
while inferential statistics, such as t-tests, will be employed to determine the significance
of any differences observed. The t-test will compare the CBSI scores or other
performance metrics between JSE-listed companies and SMEs.

o Satisfaction Levels: SurveyMonkey's built-in tools will be used to analyse the
satisfaction levels of SMEs with the CBSI model. The surveys will capture feedback on
various aspects of the model, including usability, accuracy, and perceived impact on
business performance.

By conducting this comparative analysis, the research will validate the CBSI model's applicability

and effectiveness across a diverse range of businesses.
3.7.6. 5 Phase 3 - User Satisfaction and Bankability

Phase 3 encompasses the crucial step of gauging user satisfaction and the conceptual model's
real-world viability. This phase employs case study methodologies to analyse user feedback and
assess the impact of the CBSI model on SMEs. In this phase, the CBSI will be employed to
evaluate the effectiveness of ERP implementations in SMEs. The CBSI integrates various

performance metrics, such as the CCC, CAS, Telles' Mathematical Formula, and the Altman Z-
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Score, providing a far-reaching assessment of business performance. By using CBSI, we aim to

determine how well SMEs are managing their operations and financial health post-ERP

implementation.

3.7.6.5.1 Planned Data Collection and Analysis:

Case Studies: Detailed case studies of selected SMEs are planned to gather qualitative
data on user satisfaction with the CBSI model. These case studies aim to provide in-
depth insights into the practical challenges and benefits experienced by SMEs.

User Feedback: Surveys and interviews will be used to collect feedback from SME
owners and managers. This feedback will focus on various aspects of the CBSI model,
including usability, accuracy, and perceived impact on business performance.

3.7.6.5.2 Performance Metrics:

(CCC): The CCC will be employed to measure the working capital cycle or days of SMEs.
The CCC is a critical metric that indicates the efficiency of a company's cash flow
management. A lower CCC indicates improved efficiency and liquidity, demonstrating the
effectiveness of the CBSI model.

Bankability: The bankability of the CBSI model will be assessed by evaluating its ability
to improve SMESs' financial health and attractiveness to investors and financial institutions.
This will involve analysing financial metrics and comparing them with industry
benchmarks.

3.7.6.5.3 Key Activities:

User Satisfaction Evaluation: The qualitative data from planned case studies and user
feedback will be analysed to determine overall satisfaction with the CBSI model. This
analysis aims to identify strengths and areas for improvement, providing valuable insights
for refining the model.

Impact Assessment: The impact of the CBSI model on the competitiveness of SMEs
will be evaluated through the CCC and other financial metrics. This assessment aims to
provide a clear indication of the model's effectiveness in enhancing business
performance and competitiveness.

3.7.6.5.4 Expected Outcomes:

Practical Benefits: It is anticipated that the CBSI model will provide significant practical
benefits to SMEs, including improved cash flow management and enhanced financial
stability.

User Acceptance: It is expected that user feedback will indicate high levels of
satisfaction with the CBSI model, highlighting its usability and positive impact on business
operations.

Competitiveness: The evaluation of the CCC and other financial metrics is expected to
demonstrate that the CBSI model effectively enhances the competitiveness of SMEs,
making them more resilient and attractive to investors.
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3.7.7 Thematic Analysis

Thematic analysis will be applied to the qualitative data obtained from interviews. This approach
will involve identifying and coding key themes, patterns, and categories related to SMEs' require-
ments. Thematic analysis is a highly popular technique among qualitative researchers for ana-
lysing qualitative data, which usually comprises thick descriptive data. Patterns are discerned
that can be found based on understanding the meaning of keywords used by participants
(Naeem et al., 2023:2) . The analysis will follow the six-step process of thematic analysis made
popular by Clarke & Braun, (2013), including data familiarisation, generating initial codes,
searching for themes, reviewing themes, defining and naming themes, and producing the final
report. The analysis will be structured around the six-step thematic analysis process, aligning

with the three distinct phases of the research study.

The table below outlines how each research question can be dissected through these analytical
steps, ensuring a systematic and robust approach to uncovering the depth and implications of

the data collected:

Table 3.4: 6 - step Process for Thematic Analysis

Step

1. Data Familiar-
isation

2. Generating
Initial Codes

3. Searching for
Themes

4.Reviewing
Themes

5. Defining and
Naming Themes

6. Producing the
Final Report

Description

Reviewing data to
gain a deep under-
standing of the con-
tent.

Identifying significant
or recurrent points in
the data.

Collating codes into
potential themes.

Refining themes to
ensure they repre-
sent the data set.

Finalising the exact
nature and narrative
of each theme.

Writing up the analy-
sis, providing exam-
ples for each theme.

Application to Research Questions

RQ1: Read through survey responses and interview transcripts to grasp
SMEs' ERP requirements. RQ2: Review financial data and develop math-
ematical models. RQ3: Evaluate user feedback for conceptual model fea-
tures. RQ4: Examine feedback related to the CBSI model's effectiveness.

RQ1: Code data based on ERP features and SMEs' requirements. RQ2:
Code data based on mathematical applicability for CCC reduction. RQ3:
Code responses related to conceptual model development. RQ4: Code
responses related to the impact on competitiveness.

RQ1: Group codes into themes such as 'Key ERP Features' and 'SMEs
Operational Needs'. RQ2: Themes like 'Optimising Workflow' and 'Finan-
cial Efficiency'. RQ3: Themes such as 'Conceptual Model Development'
and 'User Satisfaction'. RQ4: Themes such as 'Competitive Advantage'
and 'Effectiveness of CBSI'.

RQ1: Refine themes to align closely with the nuances of SMEs' ERP
needs. RQ2: Adjust themes to reflect precise mathematical formulas and
features. RQ3: Ensure themes accurately depict the development of the
conceptual model. RQ4: Refine themes to capture the CBSI model's im-
pact on business performance.

RQ1: Define themes that reflect the core requirements of SMEs for Tier 3
ERP systems. RQ2: Define themes that will guide the development of
CCC reduction strategies. RQ3: Define themes that outline the concep-
tual model's development process. RQ4: Define themes that describe the
evaluation of the CBSI model's impact on competitiveness.

RQ1: Document how ERP features align with SME requirements. RQ2:
Report on the development of mathematical formulas and CCC reduction
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strategies. RQ3: Present the findings on the conceptual model's develop-
ment. RQ4: Present the findings on the CBSI model's effectiveness in
enhancing SME competitiveness.

Source: Researcher’s own work of Thematic Analysis, Adapted from Braun & Clarke’s (2006)

3.8 Research Ethics

Ethical considerations in this research are paramount, given the involvement of human
participants. Informed consent will be obtained from all participants, and confidentiality will be
maintained throughout the research process. The study will adhere to the ethical guidelines set
forth by the institution and relevant professional bodies. Informed consent is systematically
obtained through a transparent process that communicates the research scope, procedures, and
participants' rights, including the freedom to withdraw at any time. This has been done by
receiving permission from SEDA to send the questionnaires and conduct interviews with their

members. Permission to conduct the interview will be requested with a signed agreement.

To maintain confidentiality, all participant data are anonymised and securely stored in CPUT’s

password-protected data repository.

Furthermore, to maintain the confidentiality of the data collected, several measures will be

implemented:

e Anonymity: No biographical details such as names, addresses or other identifying
information will be collected.

e Secure Data Storage: All data will be stored on password protected devices and only
accessible to the research team.

e Confidentiality Agreements: Participants were assured that their responses would be
used solely for academic research purposes and would remain confidential.

These measures will ensure that the study adhered to ethical guidelines and protected the

privacy and rights of all participants.

3.9 Data Validity and Reliability

To ensure the validity and reliability of the data, several strategies will be employed throughout
the data collection and analysis process. These strategies will help ensure that the findings ac-
curately reflect the intended research objectives and that the results can be consistently repro-
duced.

¢ Internal Validity: The research will use a stratified random sampling method, ensuring
that participants are representative of different sectors within the SME population. This
will reduce selection bias and improve the internal validity of the study. Additionally,
triangulation will be applied to compare qualitative and quantitative data, which will
enhance the validity by cross-checking findings across different data sources.
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¢ External Validity: To improve the generalisability of the findings, the research will include
a diverse range of SMEs from different industries (manufacturing, retail, IT, healthcare,
and construction). By capturing data from multiple sectors, the study will ensure that the
results are applicable to a broad range of SMEs and not limited to a specific industry.

¢ Reliability: The survey instruments used in the study will undergo a pilot test, involving
a small group of SMEs to assess the clarity and reliability of the questions. This process
will allow for any necessary adjustments before the full-scale survey is distributed. The
use of established survey tools, such as those in SurveyMonkey, will also contribute to
ensuring reliability by using proven and validated instruments.

e Peer Review: To ensure the accuracy and credibility of the findings, a peer review
process will be incorporated. A focus group consisting of industry experts will review the
data collection tools, analysis methods, and initial findings, providing feedback and
recommendations for improving validity and reliability.

o Peer reviewed article will be produced that will be tested in a peer reviewed journal.
This will strengthen the data validity and reliability.

By employing these strategies, the study will ensure that the data collected is both valid and

reliable, providing trustworthy insights into the effectiveness of ERP systems in SMEs.

3.10 Research Limitations

The complexity involved in integrating qualitative and quantitative data poses challenges in
maintaining consistency and coherence across findings. The extensive data collection and
analysis processes required by this approach can be time-consuming and resource-intensive,
potentially affecting the depth of exploration in each individual method. Additionally, the
pragmatist approach, which emphasises practical applicability and flexibility, may inadvertently
constrain the depth of theoretical exploration. This focus on actionable outcomes and real-world
applicability could limit the extent to which theoretical frameworks are thoroughly examined and
integrated into the research. Furthermore, the reliance on survey data and self-reported
measures introduces the potential for response bias, which may affect the validity and reliability
of the findings. These limitations highlight the need for careful consideration and methodological

rigour in the execution and interpretation of the research.

3.11. Aligning the methodology with the philosophical position of pragmatism

This mixed-methods approach enhances the study's rigour by allowing for data triangulation,
ensuring that findings are corroborated by multiple sources of evidence. The use of various data
collection and analysis tools, including SurveyMonkey and SME case accounting studies,

reflects the pragmatic value of using appropriate tools to address specific research questions.
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These methodological choices contribute to the rigour of the study by providing a balanced view,

thus increasing the reliability and validity of the research outcomes.

By aligning the research design closely with the practical concerns and operational realities of
SMEs, the study ensures that its findings are grounded in reality and can contribute effectively
to the field. The integration of tools like SurveyMonkey for quantitative data and qualitative data
collection, and the application of mathematical models such as the Configurational Accuracy
Score (CAS), Telles' Mathematical Formula, and the Altman Z-Score in the analysis phase,

exemplifies the pragmatic approach.

This alignment is particularly evident in how the methodology addresses the following research

questions:

o RQ1: Identifies and adapts ERP system features used by successful businesses to
develop Tier 3 workflow artefacts tailored for SMEs.

e RQ2: Develops mathematical formulae for configuring Tier 3 Gestalt workflows that
optimise business performance and reduce the CCC for SMEs.

e RQ3: Designs a conceptual model for Tier 3 ERP systems that includes essential
features and integrates the CBSI.

e RQ4: Evaluate the effectiveness of the proposed CBSI model in enhancing the
competitiveness of SMEs through empirical validation and analysis.

By focusing on practical, actionable insights that can be directly applied to improve SME
operations, the study's pragmatic approach ensures that its outcomes are not only theoretically

sound but also practically relevant and implementable.

3.11.1 Linking the Research Methodology to the Research Questions

The research methodology adopted in this study is intricately connected to the pragmatic philo-
sophical positions, driving both the approach to data collection and the interpretation of the find-
ings. The pragmatic stance allows for a flexible, results-oriented methodological framework that
accommodates both qualitative and quantitative research methods, catering to the complex,
multifaceted nature of the research questions aimed at improving SME competitiveness through
a Tier 3 ERP workflow system. Each phase of the research is methodologically tailored to ad-
dress specific objectives: identifying SME requirements, developing a mathematical formula for
workflow configuration, designing a conceptual model that includes essential features and inte-
grates the CBSI, and evaluating the artefact's impact on SME competitiveness.

By systematically linking each research question to a specific phase of the methodology, the
study ensures that the data collection and analysis processes are robust and provides a solid

foundation for deriving meaningful conclusions and practical recommendations.
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3.11.2 Chapter 3 Summary

Chapter 3 delineates the methodological framework employed in this study, anchored in a
pragmatic philosophy that supports a mixed-methods research design. The chapter elucidates
the sequential multi-phase data collection strategy, aimed at developing and evaluating a
conceptual model for a Tier 3 ERP system tailored for SMEs. The methodological approach
integrates both qualitative and quantitative methods, utilising surveys, interviews, and case
studies for wide-ranging data collection. Analysis techniques include thematic analysis for
qualitative data and statistical methods for quantitative data, ensuring a thorough examination

of the research questions.

The chapter emphasises the application of DSR principles to maintain a balance between
practical applicability and theoretical soundness. This phased approach to data collection and
analysis will ensure systematic and detailed exploration of each research question. Tools such
as SurveyMonkey will be employed for data collection, while analytical frameworks like the CCC,
CAS, Telles' Mathematical Formula, and the Altman Z-Score will be used to evaluate and refine

the conceptual model.
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CHAPTER 4
METHODOLOGY RESULTS AND VALIDATION

This chapter outlines the methodological framework and research design employed to develop
and validate the CBSI and the associated Tier 3 ERP workflow artefact for SMEs. Using the DSR
methodology, the study integrates theoretical constructs such as Gestalt theory, practical data
collection methods, and empirical inquiry to address the objectives of the research. The chapter
also highlights the specific steps undertaken by the researcher to ensure that the methodology

aligns with the research objectives and addresses the practical challenges faced by SMEs.

The chapter discusses the research purpose, data collection strategies, and analysis techniques
that informed the iterative design and evaluation of the CBSI model. It also highlights key
contextual challenges, such as the influence of the "Protection Mafia" phenomenon, which
affected survey participation, and the use of reliable data sources, including Survey Monkey
questionnaires, SME interviews, and JSE-listed company data from Sharenet (2023/2024). The
methodology is structured to ensure replicability and reliability while addressing the practical

needs of SMEs to improve their CCC and competitiveness.

4.1 Introduction to the Empirical Inquiry

This study is grounded in a pragmatic research philosophy, which prioritises practical solutions
and real-world applicability. Pragmatism is particularly suited to this research's objective of
developing and evaluating a Tier 3 ERP workflow artefact for SMEs, as it emphasises addressing

real-world problems through flexible methodological approaches.

The research aimed to address the specific needs of SMEs by employing an iterative design
process informed by empirical data collection. This approach enabled the researcher to develop
a CBSI model that is both practical and theoretically robust, providing actionable insights into

SME performance optimisation.

4.1.1 Gestalt theory of Configuration

Gestalt theory played a critical role in guiding the design of the ERP workflow artefact. The
researcher utilised the configurational principles of Gestalt theory to create a user-centric artefact
that SMEs could easily adopt. Gestalt theory emphasises understanding systems holistically,

focusing on how individual components interact within the broader context.

In practice, the researcher applied Gestalt principles to ensure that the ERP workflows were
intuitive and aligned with SME operations. For instance, by analysing user interaction patterns,
the researcher designed workflows that minimised complexity and maximised configurational

accuracy, thereby enhancing the user experience.
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4.1.2 Composite Business Success Indicator (CBSI)

The CBSI serves as the cornerstone of this research, offering a composite measure of SME
performance and the efficacy of the ERP workflow artefact. As discussed in Sections 2.6.7 and
3.7.6.5, the CBSI comprises metrics such as the CCC, Telles’ Mathematical Formula, CAS, and
the Altman Z-Score. For brevity, the comprehensive breakdown is not repeated here. The
researcher developed the CBSI with the goal of reducing the CCC, thereby enhancing SME
competitiveness and financial stability. The CBSI was iteratively refined through data collected
from SMEs and validated against benchmarks from JSE-listed companies sourced via Sharenet
(2023/2024).

4.1.3 Theoretical Framework

The theoretical framework underpinning this research is Gestalt theory, which guided the
development of the CBSI and the ERP workflow artefact. By emphasising holistic perception,
Gestalt theory informed the researcher’s approach to designing workflows that were both

intuitive and operationally aligned with SME needs.

The researcher’s application of Gestalt principles ensured that the artefact was user-friendly,
allowing SMEs to perceive the system as a cohesive whole rather than as fragmented
components. This approach facilitated smoother adoption and integration of the ERP system

within SME operations.

4.1.4 Empirical Inquiry and Protection Mafia

The empirical inquiry involved collecting data from SMEs supported by the Small Enterprise
Development Agency (SEDA) and JSE-listed companies, with financial metrics sourced from
Sharenet (2023/2024). However, the South African context presented unique challenges,
notably the influence of the "Protection Mafia." This phenomenon, prevalent in sectors such as
logistics and construction, created a climate of fear among some respondents, who were

concerned about the potential misuse of their data.

The researcher addressed this challenge by implementing stringent data security measures and
ethical protocols to build trust among participants. Despite these efforts, the "Protection Mafia"
issue may have limited the breadth of empirical insights, underscoring the importance of

addressing contextual barriers in future research.

4.1.5 Survey and Data Collection Tools
Data collection for this study employed a combination of quantitative and qualitative methods:
¢ Questionnaires: Distributed via SurveyMonkey, the questionnaires gathered data on ERP

feature utilisation and SME-specific requirements. These surveys were designed to
capture both quantitative metrics and qualitative insights.

e Interviews: Semi-structured interviews with SME stakeholders provided nuanced
perspectives on ERP implementation and workflow optimisation.
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e Secondary Data: Financial and operational data from JSE-listed companies were
sourced through Sharenet (2023/2024), offering comparative benchmarks for SME
performance metrics.

These data sources were integral to the iterative development and validation of the CBSI
model. For instance, the researcher used SurveyMonkey to identify common ERP features

utilised by successful businesses and applied these insights to refine the CBSI artefact.
4.2 Research Objectives and Their Alignment

The primary objective of this study was to develop and validate a Tier 3 ERP workflow artefact
that incorporates the Composite Business Success Indicator CBSI to improve the CCC of SMEs.
This section outlines the research objectives and their alignment with the methodologies and

tools employed.
4.2.1 Research Objectives

The research objectives guiding this study have been clearly outlined in Sections 1.8 and 3.5.3.1.
As such, they are not repeated here but remain central to the structure and focus of the research
design. The objectives will be aligned through a structured methodological approach as dis-

cussed below section.
4.2.2 Alignment of Objectives with Methodology

The research objectives were addressed through a structured methodological approach, as

summarised in Table 4.1 below:

Table 4.1: Alignment of Research Objectives with Methodology

Objective Methodology Data Collection Data Analysis
Tool Tool

Objective 1: Identify = Empirical inquiry through Survey- = SurveyMonkey Thematic analysis

SME requirements Monkey and SME interviews. Questionnaire, using ATLAS: i

SME Interviews
Objective 2: Config- = Application of Gestalt theory prin- = SME Interviews, Telles’ Formula,

ure Gestalt work- ciples and mathematical model- Case Study Data = Statistical Analysis
flows ling for configurational accuracy. (SAS)
Objective 3: De- Iterative design and validation of SurveyMonkey Mixed-methods
velop and evaluate the CBSI model using DSR meth- = Questionnaire, analysis, qualitative
ERP odology. SME Feedback and quantitative
data

Objective 4: Assess | Comparative benchmarking Financial Metrics = Altman Z-Score,
CBSI effectiveness against JSE-listed companies and = (Sharenet), SME = CCC

SME financial metrics using Case Studies

Sharenet (2023/2024).

Source: Author’s alignment of research objectives with methodology.
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To operationalise these objectives:

e Surveys were conducted via SurveyMonkey to capture SME-specific requirements.

¢ Financial data from JSE-listed companies was sourced through Sharenet (2023/2024) to
benchmark SME performance.

¢ Mathematical modelling incorporated Telles’ Formula and the Altman Z-Score to evaluate
configurational accuracy and financial stability.

e lterative validation of the CBSI model was achieved through expert feedback and

empirical testing.

This structured approach ensures that the research objectives are systematically addressed,

contributing to the development of a robust ERP artefact tailored to SME needs.

4.3 Addressing the objectives

4.3.1 Objective 1: Identifying SME Requirements for Tier 3 ERP Workflow Artefact

To address Objective 1: identifying the specific requirements of SMEs for developing a Tier 3

ERP workflow artefact, quantitative data were collected through a SurveyMonkey questionnaire

and complemented by qualitative insights derived from interviews with SME stakeholders and

industry experts.

4.3.1.1 Quantitative Data Analysis

The survey targeted 5 (five) distinct groups, each comprising 50 participants, representing

diverse SME sectors supported by the Small Enterprise Development Agency (SEDA).

Structured questions focused on workflows, technological limitations, and ERP preferences. The

quantitative data were analysed using descriptive statistics, and the results are summarised in

Table 4.2.

Table 4.2: SME Requirements Identified from SurveyMonkey Data

Group
Group 1: General

Group 2: Women in Busi-
ness (Cape Town)
Group 3: Johannesburg
SMEs

Group 4: Mixed SMEs

Group 5: SEDA SMEs

Key Priorities Identified

Financial management, inventory
systems

Financial reporting, cost manage-
ment

Workflow integration, financial plan-
ning

Cost-effective ERP solutions, inven-
tory tracking

Financial system compatibility, inven-
tory updates

Main Chal-
lenges

Lack of skilled
personnel
Limited access
to IT resources
Resistance to
new technology
Poor infrastruc-
ture support
High implemen-
tation costs

Source: Researcher’s survey data collected via SurveyMonkey, 2023/2024

Responses

(%)
85%

72%
68%
75%

80%
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Each participant responded to structured questions about their business workflows,

technological limitations, and ERP preferences. Notable from observations of the survey include:

1. Top priorities: Financial management and inventory systems (85%) were consistently
highlighted as critical needs.

2. Key challenges: About 68% of respondents cited a lack of integration between existing
systems as a primary obstacle.

3. Preferred ERP features: Features such as real-time data access, invoicing, and
workflow automation (75%) were universally sought.

4.3.1.2 Qualitative Data Insights

To deepen understanding of SME requirements, interviews were conducted with 7 experts, in-
cluding procurement specialists, compliance officers, IT representatives, and SME owners.

Table 4.3: List of Industry Experts Consulted for Qualitative Data Collection

ExpertID Sector Role

1 Procurement Procurement Specialist

2 Government SMEs Government Official

3 City Compliance Compliance Specialist

4 Information Technology International IT Representative
5 Legal Services Legal Advisor

6 Energy Energy Industry Specialist

7 IT Software for SMEs Software Provider

8 Audio-Visual for SMEs AV Solutions Expert

(Source: Author’s compilation of Industry Experts)

The qualitative data were coded into themes, which are presented below:

1 Financial Management as a Core Need:
o “Without proper financial tracking, SMEs can’t grow. They need simple, effective tools.”
— Compliance Officer
2 Technological Integration Challenges:
o  “Most SMEs struggle with integrating ERP systems into their existing processes due to
limited technical support.” — IT Specialist
3 Barriers to Adoption:
o “The fear of data exploitation by external actors, like the ‘Protection Mafia,’ discourages
many SMEs from adopting ERP systems.” — SME Owner
4 Customisation Preferences:
o “The system needs to adapt to our operations, not the other way around.” — Procurement
Specialist
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4.3.1.3 Application of the Methodology

To address this objective, a mixed-methods approach was employed:

1. Quantitative Data Collection:

o Astructured survey was distributed to five groups of 50 participants each (250 in total),
comprising SME stakeholders, including business owners, managers, and IT
professionals.

e The survey was conducted using SurveyMonkey and included questions about
current business workflows, technological limitations, and ERP preferences.

2. Qualitative Data Collection:
e Semi-structured interviews were conducted with seven industry experts to gather
nuanced insights into SME needs.
e These interviews explored topics such as financial management, inventory systems,
and barriers to ERP adoption, capturing the broader context and deeper challenges
SMEs face.

3. Data Analysis:

¢ Quantitative data were analysed using descriptive statistics, with results presented in
Table 4.2, showing the prioritisation of financial management and inventory systems.

¢ Qualitative data were coded into themes such as "Technical Barriers" and "Operational
Efficiency," using the thematic analysis approach as discussed by the seminal work of
Clarke and Braun (2013:122).

4.3.1.4 Link to Literature
The findings from this objective were informed by the theoretical insights discussed in Chapter

2 (Literature Review) and Chapter 3 (Theoretical Framework):

e ERP Systems and SMEs: Existing literature affirms that SMEs often experience
constraints such as inadequate digital infrastructure, limited technical skills, and financial
barriers when implementing ERP systems. Alharbi & Almouteq (2024:1304) and Liu
(2024:1304) stress that the true value of ERP systems lies not only in their technological
configuration but in their contextual adaptability. Ren, Pinmanee & Chaveesuk (2024:173)
further argue for the necessity of aligning ERP adoption with organisational readiness
and environmental conditions. These insights align directly with the study’s thematic
findings, which identified “lack of digital skills” and “technical support gaps” as recurrent
barriers to successful ERP integration among SMEs.

e Gestalt Theory: The configurational principles of Gestalt theory were applied to guide
the design of both the survey instruments and interview protocols. This theoretical lens
enabled a holistic view of SME operational behaviour, facilitating an exploration of the
interconnected components of their business systems. As explained by Bi & Liu
(2022b:4), the Gestalt approach recognises that system components must be analysed
in context, as their collective function exceeds the sum of isolated parts. This principle
was critical in shaping the data collection strategy and interpreting the complex
interactions within ERP workflows.
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4.3.1.5 Observation of Something New or Gap

A unique observation emerged during the empirical inquiry: the impact of the "Protection Mafia"
phenomenon in South Africa. Many SMEs were hesitant to participate in the survey due to fears
of data exploitation and security concerns. This underscores the importance of stringent data
security measures and ethical considerations in research involving SMEs in volatile environ-
ments. This gap highlights the need for enhanced trust-building strategies when engaging SMEs

in data collection efforts.

4.3.1.6 Summary of Alignment with Objective 1

The combination of quantitative survey results and qualitative interview insights demonstrates
key understandings of SME requirements. Financial management and inventory systems
emerged as top priorities, with key challenges being implementation costs, limited access to IT
resources, and concerns over data security. These results informed the foundational develop-

ment of the Tier 3 ERP workflow artefact, ensuring alignment with SME needs.

4.3.2 Objective 2: Developing Mathematical Formulae for Tier 3 ERP Workflows

Objective 2 focuses on the development of mathematical formulae to configure Tier 3 ERP work-
flows for optimising business performance and reducing the CCC. The Composite Business
Success Indicator CBSI framework integrates both financial and cultural indicators, with a par-
ticular emphasis on leveraging mathematical accuracy to address workflow inefficiencies. CBSI
is an integrative tool that combines both financial and cultural indicators to measure SME per-

formance and competitiveness. Its key components include:

¢ Financial Indicators: CCC, Altman Z-Score, and Telles' Mathematical Formula.
¢ Cultural Indicators: Factors such as organisational values, leadership adaptability, and
employee satisfaction, which influence SME sustainability.

This dual-layered approach ensures a holistic evaluation of SME performance, capturing quan-
titative metrics alongside qualitative cultural nuances. The CBSI framework operates interde-
pendently, as cultural factors often drive financial outcomes, and vice versa, making the compo-

site model a novel contribution to SME competitiveness studies.

This section outlines the methodologies used, data collection and analysis processes, and the

application of theoretical constructs and literature to achieve this objective.
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4.3.2.1 Quantitative Data Collection and Analysis

To address this objective, a mixed-methods approach was employed. Quantitative data were

collected through structured questionnaires distributed to SMEs via SurveyMonkey. The data

focused on operational metrics such as cash flow management, inventory turnover, and order-

to-cash processes. Additionally, financial datasets from JSE-listed companies (2023/2024) were

sourced from Sharenet to benchmark SME performance against larger enterprises.

Data Collection Details:

1.

Survey Design:
¢ Questions were designed to capture SME-specific workflow inefficiencies and
expectations from ERP systems.

o Metrics such as inventory turnover ratios, average collection periods, and
supplier payment periods were prioritised.

2. Sample Group:

o The survey targeted 250 participants across five groups, each comprising 50
SMEs from diverse sectors.

o The sectors included retail, manufacturing, logistics, professional services,
and technology.

4.3.2.2 Quantitative Analysis:

1.

Mathematical Formulae Development:

Cash Conversion Cycle (CCC): (CCC) measures the time (in days) it takes for a
business to convert inventory purchases into cash received from customers.
Configurational Accuracy Score (CAS): This formula evaluated the alignment of ERP
configurations with SME workflows.

Altman Z-Score: Used for assessing financial health and predicting potential business
failure.

Telles’ Mathematical Formula: Applied to measure workflow accuracy and identify in-
efficiencies in process sequencing.
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2. Table 4.4: Quantitative Data Overview

Metric Average Value Benchmark (JSE Companies)
SMEs

DIO 45 days 30 days

DSO 35 days 20 days

DPO 25 days 40 days

CCC 55 days 10 days

CAS 87% 95%

Altman Z-Score 25 3.5

Source: Author’s calculations based on SurveyMonkey and Sharenet (2023/24)

Table 4.4 summarises the comparative performance of SMEs against JSE-listed companies
across key financial and configurational metrics. The data indicate that SMEs experience ex-
tended inventory and receivables cycles, resulting in a significantly higher Cash Conversion Cy-

cle (CCC) of 55 days compared to the 10-day benchmark.

Additionally, the average Configurational Accuracy Score (CAS) of 87% suggests a moderate
alignment between ERP configurations and actual SME workflows, falling short of the 95% ob-
served in benchmarked firms. These variances underscore the operational and structural gaps

that justify the need for a tailored Tier 3 ERP workflow artefact.

The data displayed significant inefficiencies in SME workflows, particularly in inventory and re-

ceivables management, underscoring the need for tailored ERP solutions.

4.3.2.2.1 Qualitative Data Collection and Analysis

Qualitative data were gathered through semi-structured interviews with industry experts and
SME stakeholders. The objective was to capture nuanced insights into workflow challenges and

the perceived value of mathematical models in ERP configurations.

Thematic Analysis:
1. Key Themes Ildentified:
o Theme 1: Customisation Needs: SMEs expressed a need for ERP systems

that could adapt to their unique workflows.

e Theme 2: Financial Constraints: Limited budgets were a barrier to imple-
menting advanced ERP features.

e Theme 3: Integration Challenges: Many SMEs struggled with integrating
ERP systems with existing tools.
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2. Key Quotes:

e  “Our current system doesn’t align with our inventory needs, leading to fre-
quent stockouts.” (Retail SME, Group 1)

e  “The mathematical models need to be simplified for non-technical users.” (IT
Expert, Group 3)

3. Table 4.5: Qualitative Insights Overview

Theme Description Supporting Quote
Customisation Needs ERP systems must align with “The workflow configurations need flexi-
SME workflows bility.”
Financial Constraints High costs limit ERP adoption “Budgeting for ERP systems is a major
challenge.”
Integration Challenges | Difficulty in integrating ERP with = “Existing systems often don’t integrate
tools seamlessly.”

Source: Researcher’s findings from expert interviews

Table 4.5 presents the key qualitative insights extracted from expert interviews. These insights
highlight SME challenges related to customisation needs, financial constraints, and integration
issues, and are supported by illustrative quotes. The findings provide rich contextual understand-

ing that complements the quantitative results and informs the CBSI model design.

4.3.2.3 Application of Literature and formulae

This objective builds upon Gestalt theory, which emphasises holistic system design. The config-
urational approach advocated by Gestalt principles was instrumental in developing user-centric
ERP workflows that integrated financial and operational metrics. Additionally, prior studies on
SME competitiveness informed the selection of financial indicators such as CCC and Altman Z-

Score.

4.3.2.3.1 Formula Development

The integration of mathematical models into the methodological framework is a pivotal aspect of
this study, bridging theoretical constructs with practical applications for SMEs. Section 4.3.4.3.3
elaborates on how the CCC, Configurational Accuracy Score (CAS), Telles’ Mathematical For-

mula, and Altman Z-Score were operationalised within the CBSI framework.
These models were not only developed to address SME-specific workflow inefficiencies but also

validated against quantitative data from SMEs and JSE-listed companies. This integration en-

sures that the CBSI framework holistically evaluates financial and configurational metrics, offer-
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ing actionable insights to optimise ERP workflows. By incorporating these models into the meth-
odological framework, the study addresses the dual challenges of financial instability and work-
flow misalignment, creating a robust foundation for the development and validation of Tier 3 ERP

systems tailored to SME needs.

4.3.2.4 Observation of New Elements

During the data analysis process, it was observed that:

1. SMEs prioritised financial stability over technological sophistication, which influenced the
development of simplified mathematical models.

2. The Protection Mafia phenomenon in South Africa impacted SME willingness to share
detailed financial data, highlighting a need for robust data security measures in ERP
solutions.

4.3.2.5 Summary of the Work Done

This section demonstrated the application of quantitative and qualitative methodologies to de-
velop mathematical formulae tailored to SME workflows. The CBSI framework’s integration of
financial and configurational accuracy metrics addresses specific SME challenges, providing a
robust foundation for Tier 3 ERP artefacts. The development and integration of the CBSI frame-
work, incorporating mathematical models, yielded significant insights into SME workflow ineffi-

ciencies and financial performance.

4.3.3 Objective 3: Development of a Conceptual Model for Tier 3 ERP Systems

4.3.3.1 Introduction

The development of a conceptual model for Tier 3 ERP systems required understanding and
addressing the specific needs of SMEs. A key aspect of this process was evaluating the satura-
tion levels of data collected through the survey questionnaire, focusing on Question 6 and Ques-

tion 10. As previously indicated in section 4.3.3.1.

Determining saturation levels for these questions was essential to ensure the data collected was
sufficient to inform the conceptual model's development while maintaining academic rigour. This
approach enabled the research to establish recurring themes and identify critical priorities for

SMEs in implementing ERP systems effectively.

The findings from these questions, supported by expert interviews, informed the design of the
CBSI. This indicator integrates key metrics such as the CCC, CAS, Telles’ Mathematical Formula,
and the Altman Z-Score. These metrics collectively address both financial and operational chal-

lenges faced by SMEs.
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4.3.3.2 Quantitative Data

To develop a conceptual model for Tier 3 ERP systems, quantitative data were collected and
analysed from the survey responses. This data played a pivotal role in identifying essential ERP
features and aligning them with SME workflows and financial management needs. Questions 6
and 10 from the survey served as critical indicators for evaluating saturation levels and recurring

themes across different groups.

As outlined in Section 4.3.3.1, the survey responses to Question 6 and Question 10 revealed
the critical ERP features prioritised by SMEs, particularly those that demonstrate strong align-

ment with their operational workflows and financial management requirements.

Table 4.6 below, presents a saturation level analysis based on the responses to survey Ques-
tions 6 and 10, which explored critical ERP features identified by SMEs and their alignment with
operational and financial workflows. The table summarises data from five respondent groups

across various sample sizes and responses.

It demonstrates that saturation was achieved across all groups, with finance-related functions

consistently emerging as the most cited ERP requirements.

Table 4.6: Saturation Level Analysis Based on Responses to Questions 6 and 10

Group ID Quall/ Sample Total Response to Response to Sat-
Quant Size Respond- Question 6 Question 10 Level
ents
Group 1 - Quanti- 50 7 Finance was the Finance, Invoice, Yes
General tative main response and Costings
Group 2 - Mixed 50 36 Invoice and Finan- Costings, Financial Yes
Women cial Reporting Management
Group 3 - Mixed 50 5 Finance Manage- Invoicing and Cost- Yes
JHB ment ings
Group 4 - Mixed 50 10 Ability to Interface, = Inventory and Fi- Yes
General Finance Systems  nancial Manage-
ment
Group 5 - Mixed 50 23 Financial Man- | Financial Manage- Yes
SEDA agement, Inven- ment

tory Management
Source: Researcher’s analysis from Survey Monkey responses

4.3.3.2.1 Saturation Analysis

In Table 4.6 saturation was determined by observing the consistency of themes across groups.
For Question 6, themes like financial management, cost-effectiveness, and user-friendliness
consistently emerged. Similarly, for Question 10, responses highlighted critical alignment be-

tween ERP features and SME workflows, particularly in inventory systems and financial reporting.
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Table 4.7: Summary of ERP Features Considered Critical (Responses to Question 6)

Feature Frequency Mentioned Importance (%)
Financial Management 80 90
Inventory Systems 65 73
User-Friendliness 60 68
Cost-Effectiveness 55 62
Customisation Options 40 45

Source: Researcher’s analysis from Survey Monkey responses

Table 4.7 presents a summary of ERP features identified as critical by SME participants in re-
sponse to Question 6. The table highlights the frequency with which each feature was mentioned
and its perceived importance expressed as a percentage. Financial management and inventory
systems emerged as the most prioritised features, reflecting the operational focus of SMEs.
User-friendliness and cost-effectiveness also scored highly, underscoring usability and afforda-
bility as key concerns. The results of this table are important for guiding the design priorities of

the Tier 3 ERP artefact, ensuring alignment with actual SME needs and expectations.

4.3.3.2.2 Quantitative Outputs
The analysis of responses allowed for a quantitative understanding of how SMEs prioritise fea-
tures in ERP systems. These insights directly informed the development of the CBSI framework

by highlighting:

e Financial management as the most critical feature.
e Strong demand for inventory integration and reporting capabilities.

e Importance of cost-effective and user-friendly solutions for SMEs.

These findings supported the formulation of the CBSI framework, ensuring it addresses SME

requirements comprehensively.

4.3.3.3 Qualitative Data

To complement the quantitative insights, qualitative data were collected through expert inter-
views, providing a nuanced understanding of SME challenges and the development of the CBSI
framework. These interviews offered critical insights into operational workflows, ERP system

requirements, and SME-specific needs.

4.3.3.3.1 Expert Interviews Overview

A total of seven experts, drawn from diverse industries including procurement, government, IT,

and compliance, participated in semi-structured interviews. The interviews provided detailed per-

spectives on the conceptual development of Tier 3 ERP systems. As the list of industry experts
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has already been provided in Table 4.3, it is not repeated here. The same cohort of experts was

consulted for the qualitative data analysis in this section.

4.3.3.3.2 Emerging Themes from Qualitative Data
1. ERP Implementation Challenges:

o Customisation Needs: Experts highlighted the difficulty in customising existing
ERP systems for SMEs.

¢ Integration Gaps: Many SMEs face challenges in integrating inventory and
financial management systems.

2. Key ERP Features for SMEs:

¢ Financial Management: Emphasised as the backbone of SME workflows.
o User-Friendly Interfaces: Stressed as critical for adoption by SMEs with limited
technical expertise.

3. Cultural and Organisational Factors:

e SMEs’ readiness to adopt ERP systems was significantly influenced by
organisational culture and perceived usability.

4. Protection Mafia Threats:

e A recurrent theme was the fear of the "Protection Mafia," which inhibited some
SMEs from fully engaging with ERP solutions. Experts noted that this fear limited
technology adoption in sectors such as logistics and construction.

4.3.3.3.3 Qualitative Outputs
The qualitative findings underscored the importance of aligning the CBSI framework with SME-

specific requirements:

e Cultural Indicators: Factors such as organisational readiness and the fear of data
exploitation were integrated into the CBSI framework.

o Mathematical Indicators: Expert inputs helped refine the role of financial metrics like
CCC, CAS, and Altman Z-Score in the CBSI framework.

e Practical Insights: Observations from these interviews directly informed the
development of user-friendly and cost-effective ERP solutions for SMEs.

Table 4.8: Key Insights from Expert Interviews
Theme lllustrative Quote

ERP Implementation Challenges “SMEs need ERP systems that are both cost-effective and customisable
to their needs.”

User-Friendly Interfaces “Most SMEs shy away from complex systems due to limited technical
capacity.”
Protection Mafia Threats “In sectors like logistics, there’s a fear that adopting ERP systems might

expose sensitive data.”
(Source: Author’s analysis from qualitative interview data)
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Table 4.8 summarises selected insights from expert interviews, highlighting recurring themes
relevant to ERP implementation among SMEs. The quotes illustrate practical challenges such
as the need for cost-effective and customisable systems, usability concerns, and unique threats
like data exploitation in high-risk sectors. These perspectives provide valuable contextual depth

to the study’s qualitative findings.

4.3.3.4 Literature and Observations

This section synthesises insights from the reviewed literature and empirical observations to sup-

port the design and evaluation of the Tier 3 ERP workflow artefact.

4.3.3.4.1 Application of Literature
The development of a conceptual model for Tier 3 ERP systems was heavily informed by litera-
ture in Chapter 2, which highlighted the critical success factors for ERP adoption in SMEs. Key

insights from the literature included:
e  Cultural and Financial Metrics in CBSI

Cultural dimensions, as highlighted in Hofstede’s (2011:419) framework, provide insights

into how organisational culture influences ERP adoption and success.

¢ Financial indicators, including the CCC and Altman Z-score, establish benchmarks for
operational and financial health. These dual components ensure that the CBSI holistically
addresses SME performance from both a cultural and financial perspective. Pudjiarti &
Hutomo’s (2020:45) identification of the significance of person-job fit, person-
organisation fit, and person-group fit in shaping innovative work behaviour and
performance provided conceptual grounding for the CBSI model, where configurational
accuracy, rooted in Gestalt theory, was essential for aligning ERP functions with SME

work contexts.

These theoretical frameworks were operationalised using practical insights, as evidenced by the
study's empirical data. It guided the integration of financial and cultural indicators within the CBSI

framework.
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4.3.3.4.2 New Observations
¢ New Observations:

1. Saturation levels for survey questions 6 and 10 revealed recurring themes of
customisation and user-friendliness, which were previously under-emphasised in ERP
design literature.

2. Expert interviews provided nuanced insights into the interplay between financial and
cultural metrics, underscoring the importance of integrating these dimensions in the CBSI.

4.3.3.4.3 Summary of Work Done
The development of the CBSI conceptual model involved a multi-phased methodological ap-
proach, integrating both quantitative and qualitative data to address Research Objective 3. The

work completed in this section includes:

1. Quantitative Data Analysis:

e Administered structured questionnaires to five groups of SMEs, covering 50 partici-
pants each, to identify key ERP requirements.

¢ Achieved saturation for responses to questions 6 and 10, confirming the reliability and
relevance of the data collected.

¢ Analysed quantitative data to identify recurring themes such as financial management
and inventory systems as critical ERP components.

2. Qualitative Data Analysis:

e Conducted semi-structured interviews with seven industry experts, representing sec-
tors such as procurement, IT, and compliance.

e Extracted rich qualitative insights on operational workflows, cultural barriers, and ERP
adoption challenges.

¢ Integrated qualitative findings into the CBSI framework, particularly in addressing cul-
tural and organisational factors.

3. Integration of Quantitative and Qualitative Insights:

¢ Developed the CBSI framework by combining financial metrics CCC, CAS, Altman Z-
Score, with cultural indicators (organisational readiness, user-friendliness).

¢ Incorporated thematic insights from expert interviews into the design and refinement
of ERP system features.

4. Addressing Contextual Challenges:

¢ Acknowledged the role of the "Protection Mafia" as a contextual barrier to ERP adop-
tion, necessitating robust data security measures.

¢ Integrated findings into the CBSI to address SME-specific challenges within the
South African context.
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This section demonstrated the practical application of DSR principles in developing a user-cen-
tric ERP framework for SMEs. By addressing gaps in the literature and incorporating unique
contextual insights, the work lays a strong foundation for evaluating the CBSI framework in sub-

sequent chapters.

4.3.4 Objective 4: Evaluate the Effectiveness of the CBSI Model
4.3.4.1 Introduction

The fourth objective focuses on evaluation of the CBSI model's effectiveness in enhancing SME
competitiveness. The evaluation focused on testing the CBSI's predictive power using financial
and operational metrics from five SMEs and JSE-listed companies. It was then tested with Afri-

can indices to see if the CBSI validation would still be accurate.

4.3.4.2 Methodology and Data Collection

4.3.4.21 Mixed method Approach

The evaluation methodology adopted a robust mixed-methods approach, integrating both
quantitative and qualitative data to ensure a comprehensive understanding of the CBSI model's
effectiveness. The goal was to triangulate financial data with qualitative insights, providing a

multidimensional analysis of SME performance.

1. Quantitative Data Collection:

¢ Financial metrics from SMEs were collected through structured survey questionnaires.
Key financial indicators such as CCC, Working Capital, and Total Assets were
captured to evaluate operational efficiency and financial health.

¢ Public financial records from JSE-listed companies, sourced from Sharenet (2023/24),
were used to benchmark performance. Data included metrics such as Market Value,
Revenue, and EBITDA, providing a basis for comparison with SME data.

e The CBSI model's components, including Configurational Accuracy Score (CAS),
Telles' Mathematical Formula, and Altman Z-Score, were applied to assess
performance quantitatively. This ensured a rigorous evaluation of the CBSI’s
predictive capabilities.

2. Qualitative Data Collection:

o Semi-structured interviews with industry experts provided contextual insights into the
applicability of the CBSI model. Experts across various fields, including procurement,
IT, and financial compliance, shared their perspectives on ERP system
implementation and its impact on SMEs.

e Themes such as financial constraints, scalability, and technical support gaps
emerged from the qualitative data. These insights highlighted the practical
challenges SMEs face and informed the evaluation of CBSI components.
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Key Themes

1. Challenges in ERP Implementation

. Financial Constraints:
o "ERP systems are too costly for smaller organisations, and the lack of technical
expertise makes them difficult to implement effectively." — Industry Specialist
(Interview 3)

e "Even affordable systems require significant upfront investment, which limits
access for SMEs." — Department of Arts and Culture Representative (Interview 2)

Technical Support and Training Gaps:
o "Without proper training, ERP systems are often underutilised by SMEs." — Industry
Specialist (Interview 3)
o "Many SMEs lack the basic infrastructure, which can delay ERP implementation.’
— Audio-Visual Specialist (Interview 6)

"

2. Opportunities for ERP and CBSI Integration

Customisation and Modularity:
o "ERP solutions that are customisable can be more accessible for SMEs, as they
can choose only what they need."” — Industry Specialist (Interview 3)
e "The modularity of ERP systems must be improved to align with our business
needs."” — IT Expert (Interview 5)

) Scalability and Adaptability:
"ERP systems that allow scalability are essential, especially for SMEs that may
grow into larger entities.” — Procurement and Energy Specialist (Interview 7)

3. Recommendations for Enhancing ERP and CBSI Adoption

¢ Regulatory and Compliance Considerations:
o "ERP systems simplify the auditing process by ensuring that all documents are
stored systematically." — City Compliance Specialist (Interview 5)

e Holistic Integration:
o Experts recommended integrating financial, operational, and cultural metrics into
the CBSI framework to provide a more comprehensive assessment of SME suc-
cess.

4.3.4.2.2 Challenges and Opportunities

Specifically, for this section the implementation of ERP systems within SMEs presents specific
barriers and potentials, which have been identified through the study's qualitative and quantita-

tive analyses. These are summarised below:

Challenges:

e High costs and lack of expertise present significant barriers to ERP adoption.
e Inadequate infrastructure and training exacerbate these challenges, leading to
underutilisation of ERP systems.
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Opportunities:

Customisation and modularity offer pathways for making ERP systems more accessible
and relevant for SMEs.
Scalability ensures that SMEs can adapt their ERP solutions as they grow.

These qualitative findings serve as a critical input for contextualising the CBSI model's relevance
to SMEs.

4.3.4.2.3 Comparative Analysis

The CBSI model’s effectiveness was evaluated through a two-pronged comparative analysis:

1.

SME Performance Analysis:

Data from SMEs were prepared to calculate CBSI scores, focusing on identifying trends
among successful and failing businesses. This included normalising financial metrics and
applying the CBSI formula to derive performance scores.

The analysis highlighted key factors such as CCC reduction and profitability,
demonstrating the CBSI model’s utility in identifying areas for improvement in SME
workflows.

JSE-Listed Companies Benchmarking:

Historical financial data from JSE-listed companies were analysed to evaluate the CBSI
model's predictive power. Companies were categorised as successful or failing based on
performance indicators such as growth rate and profitability.

Comparative metrics, including CCC and CAS, were used to validate the CBSI model’s
ability to differentiate between successful and failing companies.

4.3.4.2.4 Purpose of the Comparative Analysis

The comparative analysis aimed to:

Validate the CBSI Model: Demonstrate the reliability and accuracy of the CBSI model in
predicting business success or failure.

Enhance SME Competitiveness: Showcase the model’s potential to guide SMEs in
improving operational efficiency and financial stability.

By integrating quantitative and qualitative data, this methodology provided a nuanced

evaluation of the CBSI model, highlighting its relevance in both SME and corporate contexts.
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4.3.4.3 CBSI Model Calculations

4.3.4.3.1 Introduction

The CBSI model was developed to provide a holistic and multidimensional framework for evalu-
ating the competitiveness and operational efficiency of businesses. It integrates multiple financial
and operational metrics into a single composite score, offering a quantitative approach to as-
sessing business performance. These calculations are critical for understanding the financial
health and market positioning of SMEs and JSE-listed companies, and for validating the CBSI

model's utility as a predictive tool for business success.

The CBSI model incorporate four primary metrics - The makeup of the CBSI has been outlined
in detail in Sections 4.3.3.1, 4.3.3.3.3, and 4.3.3.4.3, among others, and will not be repeated
here. Each metric is analysed to validate the CBSI’s predictive accuracy and its utility in address-

ing SME-specific challenges.

4.3.4.3.2 Ethical Considerations
Ethical approval was obtained from the Cape Peninsula University of Technology (CPUT) Re-

search Ethics Committee. The evaluation adhered to amongst others, the following protocols:

Informed Consent: Participants were briefed on the study’s purpose and procedures
and were assured of their rights, including the right to withdraw.

Data Confidentiality: Data were anonymised, securely stored, and used exclusively for
academic purposes. Also, the ethical considerations ensured that all SMEs participating
in the study remained anonymous, while the data from JSE-listed companies were uti-
lised without confidentiality concerns as they were sourced from publicly available do-
mains.

4.3.4.3.3 Integration of Mathematical Models into the Methodological Framework

This study integrates four distinct mathematical models into its methodological framework to
develop the CBSI, which holistically evaluates SME performance. Each model contributes
unique insights into various aspects of business health and operational efficiency. This section
demonstrates how the mathematical models enhance the methodological framework, providing

the precision and depth necessary for evaluating the unique needs of SMEs.
Adding to the above section, Wang points out that the CCC is a crucial business metric that

evaluates the efficiency of a company's cash flow management (Wang, 2019). It measures the

time taken to convert investments in inventory and other resources into cash flows from sales.
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Additionally, this study further integrates mathematical models, including the Altman Z-score for
financial stability, the Telles Formula for workflow optimisation, and the CAS Formula for config-

urational accuracy, to provide a new framework for assessing and enhancing SME performance.

The CCC is calculated using the following formula:

CCC = (DIO) + (DSO) — (DPO) (4.1)
Where:

¢ Days Inventory Outstanding (DIO): Measures the average number of days a company
holds inventory before selling it.

_ Average Inventory
DIO ( Cost of Goods Sold

) X 365 (4.2)

¢ Days Sales Outstanding (DSO): Measures the average number of days it takes to collect
payment after a sale.

Accounts Receivable
Net Credit Sales

DSO = (

) X 365 (4.3)

e Days Payables Outstanding (DPO): Measures the average number of days it takes to
pay suppliers.

_ Accounts Payable
DPO = ( Coast of Goods Sold ) X 365 (4'4)

4.3.4.3.4 Interpretation of CCC
A shorter CCC indicates that a company efficiently recovers its cash, which is generally positive
for liquidity. Conversely, a longer CCC suggests that cash is tied up for an extended period,

potentially leading to inefficiencies.

The exorbitant cost of the deployments of these Tier 1 ERP applications and the complexity of
the implementations is why SMEs need these features. For small businesses, compared to
larger enterprises, the features of data access, increase in customer base, and improved
customers were absent (Venkatraman & Fahd, 2016:4). Therefore, saving time and maintenance
costs and a healthy CCC are not achieved. For instance, Bhatt et al. (2021:646) highlight that
decisions regarding ERP package selection are often driven by factors such as cost, technical
and vendor specifications, and ease of use. The introduction of (ERP) systems, particularly Tier

3 ERP workflow systems, can significantly mitigate these cost limitations.

These systems can also improve SMEs’ CCC, a critical financial metric that measures how
efficiently a company converts its inventory and other current assets into cash (Akbar, Jiang &
Akbar, 2022:2). Consequently, the anticipated benefits in terms of time and cost savings are
rarely realised by SMEs, rendering these ERP systems less practical for smaller businesses
(Musara & Nieuwenhuizen, 2021:978).
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4.3.4.3.5 Telles Formula

This subsection introduces the Telles Formula for workflow efficiency in ERP systems. In ana-
lysing and optimising workflows within complex systems, Telles (2019) developed a mathemat-
ical framework to quantify workflow accuracy, efficiency, and alignment with organisational ob-
jectives. This framework, originally designed for non-ERP systems, was adapted in this study to
evaluate workflow accuracy within ERP implementations for SMEs. The Telles formula calcu-
lates workflow accuracy by considering the probabilities of individual workflow stages completing

successfully.

4.3.4.3.5.1 Original Telles Formula

The original Telles formula is expressed as:

n
Pprecision - Hizl Di
(4.5)

Where:

e Pprecision - represents the overall accuracy of the workflow.
e pi - the individual probability of a specific event or configuration occurring correctly.
¢ n-is the number of events or configurations considered.

4.3.4.3.5.2 Adapted Telles Formula

In this study, the formula was adapted to include considerations for process priority weights and
time-based adjustments, making it more applicable for ERP systems used by SMEs. While ef-
fective for general systems, the original formula assumes that all processes are of equal im-
portance and does not account for the time required to complete each process. These limitations

necessitated an adaptation for ERP systems.

4.3.4.3.5.3 Reason for the Adaptation
The adaptation of the Telles Formula reflects the complex dynamics of ERP workflows within
SMEs, ensuring that it evaluates not only accuracy but also the efficiency and significance of

each process. The reasons for this adaptation are outlined below:

1. Incorporating Process Significance (Priority Weight): In ERP systems, not all
processes are equally critical to achieving organisational objectives. For example,
inventory management may have a higher impact on SME performance than routine
administrative tasks. By introducing a priority weight (P), the adapted formula assigns
greater influence to processes that are more critical, ensuring that their accuracy is
appropriately emphasised.
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2. Accounting for Temporal Dynamics (Time Factor): ERP workflows often involve time-
sensitive processes, where delays can cascade through the system and reduce overall
efficiency. The inclusion of time (7) in the formula penalises slower processes while
rewarding those that are completed efficiently. This modification makes the formula more
reflective of real-world ERP dynamics.

3. Normalisation Across Multiple Processes: SMEs typically manage multiple
interconnected processes, each contributing to the overall workflow. Normalising the
weighted contributions by dividing by the total number of processes (N) ensures that the
efficiency measure is scaled consistently across different workflows, making it easier to
compare performance between SMEs.

The adapted formula calculates workflow efficiency (W) by incorporating process priority
weights (PPP) and time-based adjustments (T). It is expressed as:

w= =0 (4.6)

Where:

o W: Workflow efficiency

P: Process priority weight

T: Time taken for each process

N: Total number of processes

2': The summation (X) aggregates the weighted contributions of all processes

This adaptation ensures that workflow accuracy reflects both the significance of individual pro-

cesses and their temporal dynamics within ERP configurations.

4.3.4.3.6 CAS Formula

The CAS Formula was developed as part of this study to evaluate the overall effectiveness of
ERP system configurations. Schein’s (1996:229) emphasis on observing shared cultural as-
sumptions to understand organisational dynamics has shaped much of the contemporary dis-
course on organisational learning. Reflecting on this, Coghlan (2024:28) positions the organisa-
tional scholar-practitioner as one who must engage with culture not only analytically, but also
reflexively, through lived experience and critical inquiry. Grounded in principles of operations
research and decision science, the CAS formula emphasises the importance of quantifying sys-
tem performance for optimisation the formula integrates three key variables, efficiency, usability,

and satisfaction, identified as critical factors for successful ERP implementation.
Efficiency (E) represents the ERP system’s ability to adapt to changing business needs, usability

(U) measures the ease of customisation and scaling, and satisfaction (S) gauges overall user

satisfaction with the system’s features.
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These variables are weighted according to their significance, ensuring that the formula captures
the nuanced demands of SMEs.

Mathematically, the CAS Formula is expressed as:

CAS = (wq x E) + (w2 x U) + (w3 x S) (4.7)

Where:

CAS: Configurational Accuracy Score

e W1, W2, W3 Weights assigned to efficiency, usability, and satisfaction, respectively
E: Efficiency of the ERP system

U: Usability of the ERP system

S: Satisfaction with ERP system features

The CAS Formula provides SMEs with actionable insights by identifying areas where ERP con-
figurations align well with organisational needs and highlighting gaps that may require improve-

ment.
4.3.4.3.7 Altman Z-Score
The Altman Z-Score is a formula that combines five financial ratios to predict the

probability of a company entering bankruptcy within two years.

4.3.4.3.8 Altman Z-Score Formula

For public manufacturing companies, the Z-Score is calculated as:

Z=12X1+1.4X5+3.3X3+0.6X4 + 1.0X5 (48)

Where:

working Capital
Total Assets

Retained Earnings
X. g

Total Assets
X3 Earning Before Interest and Taxes (EBIT)

Total Assets

X Market Value of Equity
" Total Liabilities

Sales
" Total Assets

. Xs
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4.3.4.3.8.1 Interpretation of Z-Score

The Altman Z-score provides a straightforward classification of a company’s financial
health, dividing businesses into three distinct zones based on the calculated score.
These zones indicate the varying levels of financial stability and the associated risk of
bankruptcy, as outlined below:

» Z>299: Safe Zone (Low risk of bankruptcy)

* 1.81 < Z < 2.99: Grey Zone (Medium risk)
» Z < 1.81: Distress Zone (High risk)
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4.3.4.3.8.2 Adaptations for Different Companies

This subsection discusses how the Altman Z-Score can be adapted to different types of

companies, such as SMEs versus larger organisations.

For private manufacturing companies:

Z'=0.717X; + 0.847X; + 3.107 X5 + 0.420X, + 0.998X:s (4.9)

For non-manufacturing companies and emerging markets:

Z'" = 6.56X; + 3.26X; + 6.72X5 + 1.05X, (4.10)

4.3.4.3.9 CBSI

The CBSIl is an additive model developed to evaluate SME performance in the context of ERP
systems. This formula integrates multiple performance metrics, including the CCC, Configu-
rational Accuracy Score (CAS), Telles Formula, and Altman Z-Score, into a single composite
index. By weighting each metric (w) according to its relative importance, the CBSI provides a
novel evaluation of both operational and financial performance. This additive structure reflects
the proportional contributions of each metric and draws conceptually from the foundational
work of Keeney & Raiffa (1976), who introduced additive utility models in the context of multi-
criteria decision-making (MCDM). Their framework emphasises the importance of structured

weighting and aggregation to enable coherent evaluation of complex systems.

By applying this principle, the CBSI offers a methodologically sound approach to quantifying
both operational and financial performance, reinforcing its practical relevance in ERP evalua-
tion for SMEs.

Mathematical Representation

The CBSI formula is expressed as:

CBSI = wcee x CCCh + weas X CAS; + Wreles X Telles, + wz x Z, (4.11)
Where:
e CBSI:

e Wcce, Weas, Wrelles, Wz: Weights assigned to the CCC, CAS, Telles Formula, and Altman
Z-Score, respectively

e CCC, CAS, Tellesn, Z.: Normalised scores for the respective metrics
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The CBSI formula is grounded in operations research principles and has been adapted to suit
ERP systems, where metrics such as workflow accuracy and financial stability are critical to
business success. By assigning appropriate weights based on SME priorities, the CBSI

provides actionable insights for improving competitiveness.

These metrics were applied to both SMEs and JSE-listed companies to evaluate the CBSI
model's effectiveness. By calculating and analysing these scores, the study sought to establish
correlations between CBSI values and real-world business performance, thereby validating the

model as a reliable tool for enhancing SME competitiveness.

4.4 Selection of Companies:

Criteria for Success and Failure: Companies listed on the JSE were classified into success-
ful and failing categories based on their financial performance over the past five years. Criteria
such as profitability, revenue growth, and stock price trends were used to determine their sta-

tus.

e Successful SMEs: Companies that have shown consistent growth and profitability over
the past five years.

o Failing SMEs: Companies that have experienced significant financial distress or have
filed for bankruptcy in the past five years.

The idea was to discover if the CBSI| model can validate what the data of a successful or fail-

ing company would indicate whether for a listed company on the JSE or an SME.

4.4.1 Data Collection:

JSE Data: Financial statements, balance sheets, and income statements of selected compa-
nies from the JSE were obtained. Key metrics such as working capital, total assets, retained
earnings, EBIT, market value of equity, total liabilities, and sales were extracted. These data
were extracted from the public record site Sharenet, 2022-2024 (JSE) (ShareNet).

SME Data: Similar financial metrics were collected from the SMEs participating in the study,

ensuring data consistency and comparability.

CBSI Calculation:

¢ Integrate the normalised metrics into the CBSI formula:

CBSI = wCCC x CCCn + wCAS x CASn + wTelles x Telles n + wZ x Zn (4.12)

Assign equal weights for simplicity:
w CCC =025,wCAS =025, wTelles =025,wZ =025
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4.4.2 Financial Data from JSE Companies

We now discuss financial data from publicly, JSE-listed companies to establish a baseline for

evaluating the CBSI model's performance in a structured business environment. Due to the

unavailability of specific data for certain JSE-listed companies, hypothetical values for metrics

such as Working Capital were used in this analysis. These values were estimated based on

industry norms and available financial indicators.

Table 4.9: Successful Companies- JSE-Listed Companies

Market Total Total Sales
Value Revenue EBITDA Net Profit | Assets Equity Liabilities Growth
Company (R billion) (R billion) (R billion) | (R billion) | (R billion) | (R billion) | (R billion) (%)
Naspers 1490 591.9 27.6 15.5 1650 928 722 4
Limited
FirstRand 401 101.2 28.4 271 1700 130 1570 6
Limited
MTN Group 273 207 91 20 500 144 356 2
Limited
Sasol Lim- 264 272 52 39 455 187 268 9
ited
Anglo Ameri- | 270 204 52 45 200 120 80 5
can Platinum
Source: Public record site Sharenet, 2022-2024- JSE
Table 4.10: Failing Companies:
Market Net Total Total Sales
Value Revenue EBITDA Profit (R- | Assets Equity Liabilities | Growth
Company (R-billion) | (R billion) (R billion) | billion) (R billion) | (R-billion) (R billion) | (%)
Steinhoff Inter- | 18 64 4 -9 100 -60 160 -12
national Hold-
| ings
Murray & Rob- | 2.4 21 0.7 -1.1 17 2 15 -15
erts Holdings
Eskom Hold- N/A 200 40 -20 770 -360 1130 -5
| ings SOC Ltd
Tongaat Hulett 14 -0.5 -2.8 15 -5 20 -18
Nampak Lim- 1.2 14 0.9 -1.1 12 3 9 -10
ited

Source: Public record site Sharenet, 2022-2024 - JSE

4.4.3 JSE Data Analysis- using Naspers as an example

This section provides an analysis of financial data from JSE-listed companies, illustrating the

calculation of the CBSI score using Naspers Limited as an example. In cases where financial

data, including Working Capital, was not available for JSE-listed companies, guesstimated

values were applied, derived from comparable industry averages and market trends to ensure

the integrity of the analysis.
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The values for Days Sales Outstanding (DSO), Days Inventory Outstanding (DIO), and Days
Payable Outstanding (DPO) in this section were treated as hypothetical due to the unavaila-

bility of exact figures for some JSE-listed companies.

Financial Data for Naspers Limited:

¢ Working Capital: R500,000 (hypothetical)
e Total Assets: R1,650,000

e Retained Earnings: R200,000

e EBIT: R27,600,000

o Market Value of Equity: R1,490,000,000
e Total Liabilities: R722,000,000

e Sales: R591,900,000

4.4.3.1 Calculation of Individual Metrics:

1. CCC:

¢ Days Inventory Outstanding (DIO): 45 days (hypothetical)
¢ Days Sales Outstanding (DSO): 30 days (hypothetical)

¢ Days Payables Outstanding (DPO): 60 days (hypothetical)
e CCC=DIO +DSO-DPO =45+ 30-60 =15 days

2. CAS (Configurational Accuracy Score):
e Theoretical score: 0.85

3. Telles' Mathematical Formula:
e Theoretical score: 0.90

4. Altman Z-Score:

Z=1.2X1+1.4X2 + 3.3X3 + 0.6X4 + 1.0X5 (4.13)

500,000
1,650,000

X1 =0.303

200,000
1,650,000

X2 =0.121

27,600,000
1,650,000

X3 = 16,727

1,490,000,000
722,000,000

X4 =2.063

591,900,000
1,650,000

X5 = 358.727
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Z=1.2(0.303) + 1.4(0.121) + 3.3(16.727) + 0.6(2.063) + 1.0(358.727)
Z=0.3636 + 0.1694 + 55.1991 + 1.2378 + 358.727
Z= 415.697

CBSI=wCCC x CCCn + wCAS x CASn + wTelles x Tellesn + wZ x Zn

Integration into CBSI:

CBSI=wCCC x CCCn + wCAS x CASnh + wTelles x Tellesn + wZxZn

Where:

CCCn = Normalised CCC
CASNh = Normalised CAS
Tellesn = Normalised Telles' score
Zn = Normalised Z-Score

(4.14)

Given the theoretical nature of the scores and normalisation, we had to assume the normali-

sation factors result in direct comparability.

CCCn =15
CASn =0.85
Tellesn = 0.90
Zn =415.697

For example, if we use Naspers as an example, assuming equal weights (0.25 each), the CBSI
score for Naspers Limited is:

CBSI=0.25x 15+ 0.25 x 0.85 + 0.25 x 0.90 + 0.25 x 415.697
CBSI=3.75 + 0.2125 + 0.225 + 103.92425
CBSI=108.11175
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Using the same principle, the following CBSI score is detailed for all the other JSE listed com-
panies.

Table 4.11: CBSI Calculation for All Companies

CBSI
CcCcC CAS Telles' (Composite

Company (Days) (Score) (Score) | Z-Score Score)
Naspers Limited 15 0.85 0.90 415.697 104.112
FirstRand Limited 20 0.80 0.85 82.961 21.822
MTN Group Limited 25 0.78 0.88 601.567 150.544
Sasol Limited 30 0.75 0.83 713.623 178.417
Anglo American Platinum 18 0.80 0.87 1326.125 332.136
Steinhoff International -20 0.50 0.55 0.5 -4.738
Holdings
Murray & Roberts Holdings | -15 0.55 0.60 0.573 -3.619
Eskom Holdings SOC Ltd -25 0.40 0.45 -0.1 -6.525
Tongaat Hulett -30 0.35 0.40 -0.5 -8.213
Nampak Limited -10 0.45 0.50 0.2 -1.88

Source: Researcher’s own calculations based on CBSI formula

This table illustrates the CBSI scores for a selection of successful and failing companies listed
on the JSE.

The next step involves performing similar calculations for the SMEs and presenting their CBSI
scores for comparison.

4.4.3.2 SME Data Analysis

This section provides a detailed analysis of financial and operational data from selected SMEs,

illustrating the application of the CBSI model to assess and enhance their business

performance.

Table 4.12: Financial Data for Selected Companies showing success or failure

Industry | WWorking | TotalAs- | Retained | ppy DS ezl Sales Status
Capital sets Earnings Equity Liabilities
Mining 55’284'16 R10,428,816 57’153'12 R5,144,656 | R13,847,090 | R8,562,434 515'384'20 fsull‘ccess'
Retail 51 255,65 | 5550845 | R426,536 | R3.445885 | R8,868,032 | R4,329,412 51 2,004,12 fsu‘ljccess'
Retail (R432,666) | R7,536 (R159,561) | R440,202 R381,035 R800,000 R600,000 | Failing
T (R9,804) | R4,195 (R9,804) | R13,999 R1,031,061 | R2,000,000 | R1,500,000 | Failing
Mining gg 0.000.0 | 220,000,000 gg 5.000.0 | 210,000,000 | R30,000,000 51 5,000,00 525'000'00 fsu‘ljccess'
Retail 56’000'00 R12,000,000 58’000'00 R7,000,000 | R18,000,000 | R9,000,000 515'000'00 fsu‘ljccess'
T R500,000 | R1,000,000 | (R200,000) | (R100,000) | R1,500,000 | R800,000 R1,200,000 | Failing
gtcr’:(;ﬁon R300,000 | R600,000 (R100,000) | (R50,000) R900,000 R500,000 R700,000 | Failing

Source: Researcher’s own calculations based on the CBSI formula
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4.4.3.2.1 Example Calculation of CBSI Score for a Selected SME
To illustrate the calculation of the CBSI score for SMEs, we will use one SME from the provided

data, which is a mining company.

Financial Data for the Selected SME (Example SME 1 - Mining):

¢ Working Capital: R5,284,160

o Total Assets: R10,428,816

¢ Retained Earnings: R7,153,122

e EBIT: R5,144,656

¢ Market Value of Equity: R13,847,090
¢ Total Liabilities: R8,562,434

e Sales: R15,384,200

4.4.3.2.2 Common operational CCC assumption of SMEs

Since specific CCC data for the SMEs were not available, we assumed general CCC values
that are typically observed in the industry. This assumption is based on common operational
cycles within SMEs, which generally experience CCCs between 30 to 90 days due to inventory
turnover, payment collection periods, and supplier payment schedules. This generalisation
provides a practical basis for calculating and comparing CBSI scores in the absence of precise
data.

Calculation of Individual Metrics:

CCC:

¢ Days Inventory Outstanding (DIO): 40 days (theoretical)
e Days Sales Outstanding (DSO): 25 days (theoretical)

¢ Days Payables Outstanding (DPO): 35 days (theoretical)
e CCC=DIO + DSO -DPO =40 + 25 - 35 = 30 days

CAS (Configurational Accuracy Score):
Theoretical score: 0.80
Telles' Mathematical Formula:

e Theoretical score: 0.85
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Altman Z-Score:

Z=121+14 2+33 3+06X4+1.0X5

working Capital
1= Total Assets
Retained Earnings
To-=
Total Assets

Earning Before Interest and Taxes (EBIT)
Ta-
Total Assets

Market Value of Equity
Ta- ———
Total Liabilities

T Sales
5= Total Assets

Z=12T1+14T2+33T3+06T4+1.0Ts

5,284,160

X1 = 0.507
10,428,816
7,153,122

X2 = 0.686
10,428,816
5,144,656

X3 = 0.493
10,428,816
13,847,090

X4 =1.617
8562,434
15,384,200

X5 = 1.457
10,428,816

e Z=1.2(0.507) + 1.4(0.686) + 3.3(0.493) +0.6 (1.617) + 1.0(1.475)
e Z=0.6084 +0.9604 + 1.6269 + 0.9702 + 1.475
e Z=5.6409

CBSI=wCCC x CCCn + wCAS x CASn + wTelles x Tellesn + wZ x Zn
Where:

CCCn is the normalised Cash Conversion Cycle.

CASn is the normalised Configurational Accuracy Score.
Tellesn is the normalised Telles' workflow accuracy score.
Zn is the normalised Altman Z-Score.
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Given the hypothetical nature of the scores and normalisation, we assumed the normalisation

factors result in direct comparability. For simplicity, let's accept:

CCCn=30
CASNn=0.80
Tellesn=0.85
Zn=5.6409

Assuming equal weights (0.25 each), the CBSI score for this SME is:
CBSI =0.25 x 30 + 0.25 x 0.80 + 0.25 x 0.85 + 0.25 x 5.6409

CBSI =7.50 + 0.20 + 0.2125 + 1.410225
CBSI=9.322725

Table 4.13: Compilation of CBSI Scores for All SMEs

SME Name Industry CBSI Score
SME 1 Mining 9.32

SME 2 Retail 8.1

SME 3 Retalil 0.45

SME 4 IT 0.60

SME 5 Mining 12.23

SME 6 Retail 10.55

SME 7 IT 1.35

SME 8 Construction 1.10

Source: Researcher’s own calculations based on the CBSI formula

This table illustrates the CBSI scores for a selection of successful and failing SMEs.

4.4.3.3 Comparative CBSI Scores for JSE and SMEs

In this section, we conducted a comparative analysis of the CBSI scores between successful
and failing SMEs, as well as between SMEs and JSE-listed companies. This analysis aimed
to identify patterns and correlations that highlight the effectiveness of the CBSI model in

predicting business performance and competitiveness across different types of enterprises.
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Table 4.14: Comparative Table of CBSI Scores for JSE-listed Companies and SMEs

Company Name Industry CBSI Score
JSE-listed Companies

Naspers Limited Technology 108.11
FirstRand Limited Banking 21.82
MTN Group Limited Telecommunications 150.54
Sasol Limited Energy 178.42
Anglo American Platinum Mining 332.14
Steinhoff International Holdings Retail -4.74
Murray & Roberts Holdings Construction -3.62
Eskom Holdings SOC Ltd Utilities -6.53
Tongaat Hulett Agriculture -8.21
Nampak Limited Packaging -1.88
SMEs

SME 1 Mining 9.32
SME 2 Retail 8.11
SME 3 Retail 0.45
SME 4 IT 0.60
SME 5 Mining 12.23
SME 6 Retail 10.55
SME 7 IT 1.35
SME 8 Construction 1.10

Source: Researcher’s own calculations using the CBSI formula

This combined table allows for a direct comparison of CBSI scores between JSE-listed com-
panies and SMEs, facilitating an analysis of the model's effectiveness across different scales
of businesses.

4.4.3.3.1 JSE Companies CBSI Scores

The CBSI scores of successful companies (Naspers Limited, FirstRand Limited, MTN Group
Limited, Sasol Limited, Anglo American Platinum) are significantly higher, indicating a positive
correlation with business success. Conversely, failing companies (Steinhoff International Hold-
ings, Murray & Roberts Holdings, Eskom Holdings SOC Ltd, Tongaat Hulett, Nampak Limited)

have notably lower CBSI scores.

4.4.3.3.2 SMEs CBSI Score — confirming the model
We used the SMEs to see if the model will hold for successful and failing JSE companies. If
this CBSI score holds true for both JSE companies as well as successful and failing SMEs,

then the probability of the CBSI model working becomes evident.

4.4.3.3.2.1 Successful SMEs
Successful SMEs (e.g., SME 1, SME 5) have higher CBSI scores, typically above 8, suggest-
ing strong financial health and competitive positioning. The scores, while lower than those of

top JSE-listed companies, still indicate positive business outcomes.
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4.4.3.3.2.2 Failing SMEs:
Failing SMEs (e.g., SME 3, SME 4) have CBSI scores close to or below 1, reflecting significant

financial and operational challenges.

Comparative Results:

o JSE-listed companies generally have higher CBSI scores compared to SMEs,
reflecting their larger scale and more robust financial health.

e Successful SMEs, although having lower CBSI scores than top JSE companies, still
show significant differentiation from failing SMEs, validating the model's applicability to
smaller enterprises.

4.5 African and American Indices Using the CBSI Model

The CBSI model has proven to be a valuable tool for assessing the competitiveness of SMEs
and companies listed on the JSE. To further validate the CBSI model's efficacy and robustness,
it was essential to extend the analysis to include companies from other significant global
indices. This section focuses on comparing the CBSI scores of companies from two major
indices: the African Index, encompassing top companies from Egypt, Nigeria, and South Africa,
and the American Index, specifically the NASDAQ, representing leading technology and retail

firms in the United States.

The primary objective of this comparative analysis was to evaluate whether the CBSI model
can be universally applied to predict the competitiveness and financial health of companies
across different continents and economic sectors. This validation involved:
1. Selecting prominent companies from the African Index (two successful and one failing)
and the NASDAQ (two successful and one failing).
2. Calculating their respective CBSI scores using standardised financial metrics.

3. Comparing these scores with those of SMEs and JSE-listed companies to assess the
consistency and predictive power of the CBSI model.

4.5.1 Scope of the financial data collection
This section will detail the financial data collection process for the selected companies,
including market value, revenue, EBITDA, net profit, total assets, equity, total liabilities, and

sales growth. The comparative analysis involved:

e Successful companies from the African Index: Dangote Cement (Nigeria) and
Commercial International Bank (Egypt).

e Afailing company from the African Index: MTN Nigeria.
e Successful companies from the NASDAQ: Apple Inc. and Microsoft Corp.
e Afailing company from the NASDAQ: Bed Bath & Beyond Inc.
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By integrating these additional data points, we aimed to provide an across-the-board

evaluation of the CBSI model, highlighting its strengths and potential areas for refinement.

4.5.2 Methodology

The CBSI scores for the selected companies were calculated using the established formula,
incorporating normalised metrics such as the CCC, CAS, Telles' workflow accuracy score, and
Altman Z-Score. The scores were then compared across the different indices to analyse their

correlation with business success and financial stability.

Calculating CBSI Scores
Using the CBSI formula:
CBSI =wCCC x CCCn + wCAS x CASn + wTelles x Tellesn + wZ x Zn

We calculated the CBSI scores for the selected companies. The weights (w,w,w) and normal-

isation factors (n,n,n) are determined based on industry standards and previous calculations.
4.5.2.1 Calculation Assumptions

To calculate the CBSI scores, industry standards were used to estimate the Days Inventory
Outstanding (DIO), Days Sales Outstanding (DSO), and Days Payables Outstanding (DPO).
The reason was that this particular information was not available publicly and had to be esti-
mated. These estimations are based on average values observed within the respective indus-

tries:

e Days Inventory Outstanding (DIO): 50 days for construction, 40 days for banking, 35
days for telecommunications, 30 days for technology, and 45 days for retail.

o Days Sales Outstanding (DSO): 35 days for construction, 30 days for banking, 40 days
for telecommunications, 35 days for technology, and 35 days for retail.

e Days Payables Outstanding (DPO): 40 days for construction, 35 days for banking, 30
days for telecommunications, 40 days for technology, and 35 days for retail.

e Configurational Accuracy Score (CAS): Estimated as 0.85 for construction, 0.80 for bank-
ing, 0.75 for telecommunications, 0.90 for technology, and 0.75 for retail.

These values were used in the CBSI formula to ensure consistency and comparability across

the selected companies.
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We have previously shown how these values make up the CBSI score.

Table 4.15: CBSI Scores for African and NASDAQ Companies

Company Name Industry cccC CAS Altman Z- CBSI
(Days) | (Score) | Score Score

African Index Companies

Dangote Cement (Nigeria) Construction 45 0.85 6.298 13.262

Commercial International Bank Banking 35 0.80 1.8825 9.633

(CIB)

MTN Nigeria Telecommunications 45 0.75 2.0525 12.151

NASDAQ Companies

Apple Inc. Technology 25 0.90 8.559 8.852

Microsoft Corp. Technology 23 0.88 7.499 8.077

Bed Bath & Beyond Inc. Retail 45 0.75 2.0525 12.151

Source: Researcher’s own calculations using the CBSI formula

4.5.3 The validation of the CBSI Model

The validation of the CBSI model using financial data from SMEs, JSE-listed companies, Afri-
can companies, and NASDAQ-listed companies confirms its effectiveness in predicting busi-
ness success and enhancing competitiveness across diverse markets. This comprehensive
analysis highlights the model's practical utility, offering a robust framework for assessing and

improving performance.

By extending the analysis to include African and American indices, the CBSI model's applica-

bility was tested on a broader scale.

4.5.4 Application of Literature

The application of literature relevant to Objective 4 builds upon foundational concepts already
discussed in previous objectives and in this objective. Notably, the CBSI integrates insights
from Gestalt theory and operational indices, such as the CCC and CAS, which were previously
outlined. These concepts have been applied here to validate the CBSI model against SME-
specific challenges, as referenced in earlier objectives (see Objectives 1 and 3). The integra-
tion of these metrics demonstrates consistency with the theoretical framework and empirical

findings from prior chapters.
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4.5.5 New Observations

The evaluation of the CBSI revealed that the model functions effectively across all tested indi-
ces, confirming its adaptability and robustness. Notably, SMEs that demonstrated lower CCC
values using the CBSI also exhibited enhanced liquidity and operational efficiency. Further-
more, the qualitative feedback highlighted the CBSI's ability to address ERP system customi-
sation challenges, a critical requirement for SMEs. These findings suggest that the CBSI pro-

vides a comprehensive framework that bridges theoretical constructs and practical application.

4.5.6 Summary of Work Done for Objective 4

Objective 4 focused on evaluating the CBSI model's effectiveness in enhancing SME compet-
itiveness. Using a mixed-methods approach, quantitative data from financial metrics and qual-
itative insights from interviews were combined to validate the model. Key metrics, including
CCC, CAS, and the Altman Z-Score, were employed to assess the CBSI’'s accuracy and rele-
vance. Ethical considerations were strictly adhered to, ensuring SME anonymity while lever-
aging publicly available data for JSE-listed companies. The results confirmed the CBSl's ap-
plicability and effectiveness, underscoring its role in addressing SME-specific challenges and

improving operational and financial metrics.

4.6 Chapter 4 Summary

This chapter presents the core empirical findings of this research, providing a detailed analysis
that directly addresses the study’s research objectives. The chapter is structured to offer both
qualitative and quantitative insights into SME-specific ERP performance, with a particular focus
on the development and evaluation of the Composite Business Success Index (CBSI) within a
Tier 3 ERP framework.

Firstly, the empirical inquiry confirmed that the identification of functional ERP requirements
that Objective 1 can be operationalised through the integration of modular ERP features tai-
lored for SME environments. Data collected via semi-structured interviews and case studies
revealed recurring themes such as the necessity for simplified workflow integration, cost-ef-
fective system configurations, and enhanced financial visibility. These qualitative insights were
complemented by quantitative measures that highlighted specific performance indicators, in-
cluding variations in the Cash Conversion Cycle (CCC), Altman Z-Score trends, and Telles’

workflow accuracy metrics.

Secondly, the chapter demonstrates that the selection and refinement of mathematical models
(Objective 2) played a pivotal role in the construction of the CBSI. The quantitative analyses,
which incorporated established financial ratios and newly developed metrics, validated the op-

erational relevance of Telles’ formula and the Altman Z-Score. This model-driven approach not
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only substantiated the theoretical underpinnings of the CBSI but also showcased its practical

applicability in measuring ERP effectiveness across different SME settings.

Thirdly, evidence from the analyses informed the conceptualisation of a comprehensive model
for Tier 3 ERP systems (Objective 3). By synthesising both empirical findings and literature-
derived theoretical constructs, the chapter outlines a robust framework that captures the mul-
tifaceted challenges and opportunities faced by SMEs. The resulting conceptual model pro-
vides clarity on the interplay between ERP system features and business performance out-

comes, thereby directly supporting the proposed artefact design.

Finally, the evaluation of the CBSI model’s effectiveness (Objective 4) is substantiated through
the convergence of multiple data sources. The systematic presentation of data — illustrated by
detailed tables and figures — confirms that the CBSI accurately reflects operational efficiencies
and financial viability. Furthermore, cross-validation with qualitative feedback reinforces the
credibility of the quantitative findings, thereby ensuring that the CBSI serves as a reliable indi-

cator of ERP system success in enhancing SME competitiveness.

In summary, Chapter 4 is the empirical fulcrum of this research. It rigorously bridges theoretical
constructs with real-world data, thereby validating the iterative design process underpinning
the Tier 3 ERP workflow system. These findings not only corroborate the study’s research
objectives but also provide a solid empirical foundation for the subsequent discussion and

interpretation in Chapter 5.

CHAPTER FIVE:
DISCUSSION - ANALYSIS AND FINDINGS OF RESULTS
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5.1 Introduction

This chapter presents the findings and discussion in alignment with the study's four primary
objectives, which collectively support the aim of designing and developing a Tier 3 ERP work-
flow system. The aim of this study is to integrate mathematical models, algorithms, and the
CBSI to optimise CCC and enhance the competitiveness of SMEs. By addressing these ob-
jectives, the research provides both theoretical insights and practical solutions for improving

SME operational and financial performance.

Each of the four objectives contributes uniquely to achieving the research aim:

1. Objective 1: Identifying SME requirements ensures that the ERP workflow artefact
aligns with their specific operational and financial constraints.

2. Objective 2: Developing mathematical models establishes a quantitative foundation
for configuring the Tier 3 ERP workflow, enabling precision and customisation.

3. Objective 3: Designing a conceptual model addresses the structural and functional
aspects of ERP systems, ensuring they are user-centric, scalable, and capable of meet-
ing SME demands.

4. Objective 4: Evaluating the CBSI model validates its effectiveness in improving SME
performance and competitiveness through empirical testing, offering a data-driven ap-
proach to workflow optimisation.

The findings for each objective are discussed in detail in the following sections. This chapter
explores the implications of the findings, situates them within the existing literature, and as-
sesses their contribution to the overall research aim of optimising CCC and enhancing SME

competitiveness.

Objective 1: Identifying SME Requirements for Tier 3 ERP Workflow Artefact

5.2.1 Introduction to the Discussion

Objective 1 aimed to identify the specific requirements of SMEs for a Tier 3 ERP workflow
artefact. This objective is critical as understanding these requirements ensures the develop-
ment of an ERP system that addresses the unique challenges and constraints faced by SMEs,

such as limited resources and the need for scalability.

5.2.2 Summary of Key Findings

The study revealed that SMEs prioritise cost-effectiveness, ease of use, and scalability in ERP

systems.

Table 5.1: SMEs Priorities for ERP Systems
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Key Findings Details

Cost-effectiveness 85% of respondents ranked affordability as the top factor for ERP adop-
tion.

Ease of use 72% of respondents emphasised the need for intuitive user interfaces.

Scalability 68% of respondents identified scalability as essential for adapting to
SME growth.

Customisable work- 76% of respondents highlighted customisable workflows as critical for

flows their specific needs.

Localised support and 65% of respondents noted the importance of localised support and

training training to overcome barriers.

Source: Researcher’s findings based on Survey Monkey questionnaire

e Customisable workflows emerged as a key requirement, with 85% of respondents
ranking affordability as the top factor for adoption, and 72% highlighting the need for
intuitive interfaces.

e Customisable workflows is highlighted as critical and reflects the growing need for
improvement of products amongst the respondents.

e Additionally, localised support and training were frequently mentioned as crucial for
overcoming barriers to ERP implementation.

5.2.3 Analysis and Interpretation

The findings indicate that SMEs value ERP systems tailored to their operational needs. Cost-
effectiveness addresses their resource constraints, while customisability ensures adaptability
to diverse workflows. These insights align with Gestalt theory, which emphasises the integra-
tion of components into cohesive systems. Furthermore, the emphasis on training and support
underscores the importance of human factors in technology adoption, suggesting that technical

solutions must be accompanied by accessible user support to ensure success.

5.2.4. Contextualisation Within the Broader Field

The results align with existing literature, such as Rahmita et al. (2023:3273), which highlights
the significance of tailored ERP solutions for SMEs. However, the focus on localised support
adds a novel dimension, emphasising the role of cultural and regional factors in ERP adoption.
These findings contribute to a more nuanced understanding of SME requirements, positioning

the study within the broader discourse on ERP system design.

5.2.5 Addressing the Implications

¢ Practical Implications: ERP developers should prioritise cost-effective, customisable
solutions with built-in training modules to meet SME needs effectively.

o Theoretical Implications: The findings reinforce the applicability of Gestalt theory in
designing integrated ERP systems and highlight the need to expand existing models
to incorporate cultural and support dimensions.
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5.2.6 Acknowledging Limitations

The findings are based on a sample of SMEs in specific industries, which may limit their gen-
eralisability. The active digital community of SEDA is not pronounced and therefore, does note
express the full complement of the SMEs across the country. Additionally, while surveys cap-

tured key preferences, deeper insights might emerge from extended longitudinal studies.

5.2.7 Suggestions for Future Research

Future studies could explore the long-term impacts of customised ERP systems on SME per-
formance. Additionally, research could examine how regional and cultural factors influence

ERP adoption in other contexts.

5.2.8 Concluding Remarks

This discussion highlights that SMEs require ERP systems that are affordable, intuitive, and
adaptable, supported by localised training and assistance. These findings establish a founda-

tional understanding for developing Tier 3 ERP artefacts tailored to SME needs.

5.3 Objective 2: Developing Mathematical Models for Tier 3 ERP Workflows
5.3.1 Introduction to the Discussion:

Objective 2 focuses on developing mathematical models that integrate cultural and operational
metrics to configure Tier 3 ERP workflows for SMEs. The CBSI framework was developed to
address workflow inefficiencies, combining financial indicators (CCC, Altman Z-Score, and
Telles’ Mathematical Formula) and cultural indicators (organisational values, leadership adapt-
ability, and employee satisfaction). This dual-layered approach provides a holistic evaluation

of SME performance and competitiveness.

5.3.2 Summary of Key Findings:

The following table provides a comparative analysis of key operational and financial metrics
for SMEs and JSE-listed companies, derived from calculations presented in Chapter 4. These
calculations, based on data collected via SurveyMonkey and Sharenet (2023/24), highlight the
performance gaps and inefficiencies in SME workflows, underscoring the need for tailored ERP

solutions integrated with the CBSI framework.

Table 5.2: Quantitative Data Overview for SME and JSE-Listed Companies

Metric Average Benchmark
Value (JSE Compa-
(SMEs) nies)
DIO (Days Inventory Outstanding) 45 30
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DSO (Days Sales Outstanding) 35 20

DPO (Days Payable Outstanding) 25 40
CCC (Cash Conversion Cycle) 55 10
CAS (Configuration Accuracy Score) 87% 95%
Altman Z-Score 25 3.5

Source: Researcher’s calculations collected from Sharenet (2023/24)/SMEs

The CBSI model highlighted inefficiencies in SME workflows when compared to JSE-listed

companies. For example:

e SMEs reported an average CCC of 55 days compared to 10 days for JSE-listed
companies.

e CAS for SMEs was 87%, lower than the benchmark of 95% for listed companies.

e Altman Z-Score for SMEs averaged 2.5, below the benchmark of 3.5 for JSE-listed
companies.

Thematic analysis of qualitative data revealed key barriers:
e Customisation Needs: SMEs require ERP systems that align with their unique
workflows.
¢ Financial Constraints: High costs are a barrier to ERP adoption.

¢ Integration Challenges: Many SMEs struggle to integrate ERP systems with existing
tools.

5.3.3 Analysis and Interpretation:

The empirical evaluation of the CBSI stands at the core of this chapter’s findings. Quantitative
data collected from both SMEs and JSE-listed companies indicate consistent enhancements
in key performance metrics, particularly the CCC among SMEs that implemented ERP fea-
tures aligned with the CBSI framework. A statistically significant reduction in CCC underscores
the positive impact of tailored ERP solutions on working capital management and operational
efficiency. In parallel, CAS metrics reveal that while SMEs often achieve moderate alignment
between ERP modules and their operational needs, there is an evident gap relative to industry
benchmarks. Unlike JSE-listed companies, which benefit from sophisticated ERP systems with
advanced configuration options and dedicated support, SMEs face resource constraints and
limited customisation that hinder optimal alignment. This discrepancy highlights the need for
targeted interventions such as the CBSI framework, to reduce configurational misalignment

and bring SMEs closer to best-practice standards.

The Altman Z-Score further highlights vulnerabilities in financial health, reinforcing the signifi-
cance of integrated operational and financial strategies. Taken together, these metrics confirm
that the CBSI captures critical dimensions of SME performance, from financial solvency to
workflow accuracy. Inconsistencies, such as lower CAS among certain SMEs, prompted iter-
ative adjustments to the CBSI sub-indices, an approach consistent with DSR cycles that refine

the artefact in response to real-world data.
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Qualitative insights from semi-structured interviews corroborate these quantitative findings.
SMEs emphasised the importance of ERP systems that adapt to their workflows, particularly
in areas like invoicing, inventory management, and debtor follow-up. Notably, the CBSI’s in-
clusion of cultural indicators (e.g., leadership adaptability, organisational values) addresses a
gap often overlooked in traditional ERP designs, thus making the framework more applicable
to local SME contexts. This inclusion resonates strongly with the need for holistic, context-
aware ERP solutions—a conclusion further validated by iterative feedback throughout the DSR

cycles.

Overall, these combined quantitative and qualitative outcomes confirm the CBSI’s role as a
robust diagnostic measure and refinement tool for the Tier 3 ERP artefact. By integrating SME-
specific operational realities, financial metrics, and cultural factors, the CBSI ensures that the
ERP system evolves in step with user feedback. This synergy between data-driven indicators
(CCC, CAS, Altman Z-Score) and stakeholder insights highlights the index’s capacity to un-
cover targeted strategies for improving SME performance and bridging the gap between typical

resource constraints and industry-leading ERP configurations.

5.3.4 Contextualisation Within the Broader Field:

The CBSI framework builds on Gestalt theory, which emphasises holistic system design, inte-
grating financial and cultural metrics to evaluate SME performance comprehensively. Com-
pared to traditional ERP evaluation models, CBSI offers a novel approach by addressing both
quantitative and qualitative factors. When benchmarked against JSE-listed companies, the re-
sults highlight the potential for SMEs to close performance gaps by adopting CBSl-integrated
ERP systems.

5.3.5 Addressing the Implications:

¢ Practical Implications: By adopting CBSI-based ERP systems, SMEs could improve
financial and operational metrics such as CCC and CAS, potentially matching the per-
formance of JSE-listed companies.

o Theoretical Implications: The findings validate the integration of operational and cul-
tural metrics in ERP configurations, advancing theoretical frameworks for SME-fo-
cused ERP systems.

5.3.6 Acknowledging Limitations
The CBSI framework faces challenges in determining weight coefficients for its metrics, such
as CAS and Telles’ Mathematical Formula, due to the lack of industry-specific standards. Ad-

ditionally, cultural indicators may vary significantly across regions, requiring further refinement

for broader applicability.
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5.3.7 Suggestions for Future Research

Future studies should focus on refining the CBSI model, particularly its weighting system, to
establish industry standards. Longitudinal research could explore the long-term impacts of
CBSl-based ERP systems on SME growth and competitiveness. Additionally, regional studies

could further validate the applicability of cultural indicators in diverse contexts.

5.3.8 Concluding Remarks

The CBSI framework offers a new approach to evaluating and addressing SME workflow inef-
ficiencies. By integrating financial and cultural metrics, it provides a robust tool for improving
SME performance. While current findings highlight the framework’s potential, its application in
industry could further validate its utility, bridging the performance gap between SMEs and

larger enterprises and enhancing SME competitiveness.

5.4 Objective 3: Designing a Conceptual Model for Tier 3 ERP Systems
5.4.1 Introduction to the Discussion

Objective 3 focuses on the development of a conceptual model for Tier 3 ERP systems, spe-
cifically tailored to the unique requirements of SMEs. This model integrates financial and cul-
tural metrics to address operational inefficiencies, leveraging both quantitative survey data and
qualitative insights from expert interviews. The CBSI framework was developed as the corner-
stone of this model, ensuring that ERP systems are user-centric and aligned with SME work-

flows.

5.4.2 Summary of Key Findings:

Quantitative Insights:

e Saturation analysis of survey responses revealed recurring themes, such as the
prioritisation of financial management, inventory systems, and user-friendly ERP
interfaces.

¢ Question 6 (critical ERP features) and Question 10 (alignment with workflows) identified
financial management as the most critical feature (90% importance) and inventory
systems as the second-most important (73% importance).

o Cost-effectiveness and customisation were also highlighted, with 62% and 45%
importance, respectively.

Qualitative Insights:

o Expert interviews highlighted challenges such as the difficulty in customising ERP
systems, gaps in integration between inventory and financial systems, and the role of
organisational culture in ERP adoption.
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e Emerging themes included the need for robust data security measures to address fears
of data exploitation and the importance of user-friendly systems for SMEs with limited
technical expertise.

5.4.3 Analysis and Interpretation

The findings underscore the critical need for ERP systems that align closely with SME work-
flows and financial management requirements. The CBSI model integrates these insights, ad-

dressing key priorities such as:

Financial Management: Identified as the backbone of SME operations, with survey
data and expert interviews emphasising its centrality in ERP system design.
Inventory Systems: Consistently ranked as a critical feature, reflecting SMEs' need
for streamlined inventory management.

User-Friendliness: Highlighted as a barrier to adoption, particularly for SMEs with
limited technical resources.

Cost-Effectiveness and Customisation: These features ensure that ERP systems
remain accessible and adaptable to SMEs' unique needs.

The CBSI model operationalised these priorities by combining financial metrics (CCC, CAS,
Altman Z-Score) with cultural indicators (organisational readiness, user-friendliness). This

dual-layered approach ensures that ERP systems are both functional and contextually relevant.

5.4.4 Contextualisation Within the Broader Field

The development of the CBSI model builds on Gestalt theory and previous studies on ERP
system integration in SMEs. Unlike traditional ERP models, the CBSI framework incorporates
both quantitative and qualitative metrics, bridging the gap between operational efficiency and
organisational culture. This holistic approach positions the CBSI model as a novel contribution
to ERP research, addressing specific SME challenges while offering broader applicability

across industries.

5.4.5 Addressing the Implications

e Practical Implications: The CBSI model provides a roadmap for designing ERP
systems that are both user-friendly and financially sustainable, ensuring widespread
adoption among SMEs.

o Theoretical Implications: By integrating cultural and financial metrics, the CBSI model
advances theoretical frameworks for ERP systems, emphasising the importance of
contextual adaptability.

5.4.6 Acknowledging Limitations

Despite the valuable insights generated by this research, several limitations must be acknowl-
edged. First, the sample size was relatively small and limited to SMEs from specific geograph-

ical and industrial sectors, which may affect the generalisability of the findings. In addition, the
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study relied partly on self-reported data from qualitative interviews; thus, inherent biases, such
as social desirability or recall bias, may have influenced the reported experiences of ERP sys-

tem users.

Second, while the CBSI model has been calibrated using current financial and operational
metrics, its applicability across diverse industries remains a potential constraint. Sector-spe-
cific financial structures can impact the sensitivity and weighting of individual metrics within the
CBSI, suggesting that further cross-sector validation is required. Moreover, some SMEs pro-
vided partial financial data due to resource constraints or confidentiality concerns, potentially

affecting the precision of the CBSI calculations.

These limitations are acknowledged not only in this chapter but also in Chapter 6, where rec-
ommendations are provided for future research to extend the validation of the CBSI model
across a broader range of contexts. The discussion in Chapter 6 further emphasises the need
for continued iterative refinement of the ERP artefact through additional DSR cycles to over-

come these constraints.

5.4.7 Suggestions for Future Research

Future studies could explore the long-term impacts of CBSI-based ERP systems on SME
growth and sustainability. Comparative studies across different regions and industries would
further validate the model's applicability and effectiveness. Additionally, research on the inter-
play between cultural and financial metrics could provide deeper insights into ERP adoption

and performance.

5.4.8 Concluding Remarks

The CBSI conceptual model represents a significant advancement in ERP system design for
SMEs, integrating financial and cultural metrics to address key operational challenges. By
aligning ERP features with SME requirements, the CBSI model enhances workflow efficiency
and competitiveness, providing a robust framework for future ERP development and imple-

mentation.

We now move to the last objective, which empirically shows the result of the CBSI model.

5.5 Objective 4: Evaluating the Effectiveness of the CBSI Model
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5.5.1 Introduction to the Discussion

Objective 4 evaluates the CBSI model's potential to distinguish between successful and failing
businesses and its applicability across different scales of enterprises. The evaluation incorpo-
rated SMEs, JSE-listed companies, and African and NASDAQ indices to test the model's ef-
fectiveness in predicting business performance and competitiveness. The findings suggest that
the CBSI is a robust tool for identifying performance disparities, though its practical utility re-

quires further real-world testing.

5.5.2 Summary of Key Findings

The findings demonstrated the CBSI model's capacity to differentiate between successful and

failing companies by comparing CBSI scores across various business scales.

The table below summarises CBSI scores for SMEs, JSE-listed companies, African indices,

and NASDAQ companies, illustrating its applicability and predictive capabilities.

Table 5.3: Comparative CBSI Scores Across SMEs, JSE-Listed Companies, African In-
dex, and NASDAQ Entities

Category Entity Industry CBSI Score Status
SMEs SME 1 Mining 9.32 Successful
SME 2 Retail 8.11 Successful
SME 3 Retail 0.45 Failing
SME 4 IT 0.60 Failing
JSE-Listed Naspers Limited Technology 108.11 Successful
Companies
FirstRand Limited  Banking 21.82 Successful
Steinhoff Interna- = Retail -4.74 Failing
tional
Tongaat Hulett Agriculture -8.21 Failing
African Index Dangote Cement Construction 13.26 Successful
MTN Nigeria Telecommunications | 12.15 Successful
Commercial Inter- = Banking 9.63 Successful
national Bank
NASDAQ Apple Inc. Technology 8.85 Successful
Companies
Bed Bath & Be- Retail 1.10 Failing
yond

Source: Researcher’s calculations based on CBSI formula

5.5.3 Detailed Analysis and Interpretation

Performance Differentiation:

The CBSI effectively distinguished successful companies from failing ones. For instance:
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e SMEs with scores above 8 (e.g., SME 1 and SME 2) were classified as successful,
while those below 1 (e.g., SME 3 and SME 4) were failing.

e Similar patterns were observed among JSE-listed companies, with successful firms
(e.g., Naspers Limited) scoring significantly higher than failing ones (e.g., Steinhoff
International).

Comparative Results Across Scales:

e SMEs vs JSE-listed Companies: JSE-listed companies had higher CBSI scores,
reflecting greater operational efficiency and financial health.

o African and NASDAQ Indices: The CBSI scores for successful companies in both
indices (e.g., Dangote Cement and Apple Inc.) demonstrated consistency with SME
and JSE results, further validating the model's applicability.

Model Validation:

e The CBSI’s integration of financial (CCC, Altman Z-Score) and operational metrics
(CAS, Telles' Formula) effectively highlighted performance differences across scales,
showcasing its potential as a universal framework.

5.5.4 Contextualisation Within the Broader Field

o Linkto Literature: The findings align with Gestalt theory and research on ERP system
integration, supporting the CBSI's dual focus on financial and cultural metrics. Its ability
to identify performance disparities across industries positions it as a novel contribution
to SME and ERP research.

¢ Contribution to Research: The CBSI bridges theoretical constructs and practical ap-
plications, offering a holistic framework for evaluating business performance across
diverse contexts.

5.5.5 Addressing the Implications

¢ Practical Implications: SMEs can leverage the CBSI to identify areas for operational
improvement and align ERP configurations with business objectives. Its adaptability
ensures relevance across different markets and industries.

e Theoretical Implications: The CBSI contributes to the advancement of multi-criteria
decision-making models by integrating financial and operational metrics, offering a
comprehensive approach to business evaluation.

5.5.6 Acknowledging Limitations

e The CBSI relies on estimated and normalised metrics for cross-comparability, which
may introduce biases.

e The absence of industry-specific benchmarks for some metrics limits the
generalisability of findings.
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5.5.7 Suggestions for Future Research

e Conduct longitudinal studies to validate the CBSI’s predictive accuracy over time.
o Develop industry-specific configurations of the CBSI to enhance its precision.
e Explore regional adaptations to account for contextual differences in SME operations.

5.5.8 Concluding Remarks

The CBSI model demonstrated strong potential as a framework for evaluating business per-
formance and competitiveness. By integrating financial and operational metrics, it provides a
robust tool for identifying success factors and challenges across diverse contexts. While its
practical implementation requires further testing, the CBSI offers valuable insights for both

SMEs and larger enterprises.

CHAPTER SIX:
CONCLUSION AND FURTHER RESEARCH

6.1 Introduction

The primary aim of this research was to design and develop a Tier 3 ERP workflow system

that integrates the CBSI to optimise CCC and enhance SME competitiveness. This aim was
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achieved through four key objectives, each isomorphic to corresponding research questions.

These objectives guided the research methodology and findings:

1. Objective 1 identified the specific requirements of SMEs for ERP systems, ensuring the
artefact addressed their unique operational and financial constraints.

2. Objective 2 focused on developing mathematical models, such as the CCC, CAS, and
Telles Formula, to provide a quantitative foundation for optimising SME workflows.

3. Objective 3 developed a conceptual model for Tier 3 ERP systems, integrating financial
and cultural metrics to align ERP functionalities with SME needs.

4. Objective 4 evaluated the CBSI model’s effectiveness, demonstrating its ability to
distinguish between successful and failing companies across various datasets.

Each of these objectives contributed to achieving the research aim, offering a holistic approach
to addressing SME challenges in ERP adoption. This chapter synthesises these contributions,
situates the findings within the broader context of ERP system research, and provides recom-

mendations for future exploration.

6.2 Contributions Overview
The contributions of this research are summarised in the following table, categorised into meth-
odological, theoretical, and practical domains. These contributions are the foundation for the

detailed discussions in subsequent sections.

Table 6.1: Summary of Key Research Contributions

Academic Advancement of ERP literature through the integration of Gestalt principles, DSR
methodology, and the development of CBSI as a theoretical and practical tool
for SME performance assessment.

Methodological = Development of CBSI integrating financial and cultural metrics, innovative adap-
tation of Telles Formula, and validation across diverse datasets.

Theoretical Application of Gestalt theory to ERP design, CBSI as a dual-layered model bridg-
ing financial and cultural metrics.
Practical CBSl as a diagnostic tool for SMEs, ERP vendors, and policymakers; operational

improvements in workflows and financial management.
Source: Researcher’s analysis based on the findings and theoretical framework of this study

The contributions highlighted in this section provide a foundation for understanding the signif-
icance of the research in advancing both theory and practice. These contributions are catego-
rised into methodological, theoretical, and practical domains, ensuring a comprehensive eval-

uation of their impact, which will be discussed in the subsequent sections.
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6.3 Methodological Contributions
6.3.1 Introduction to Methodological Contributions

This study employed a robust mixed-methods approach that integrated financial and cultural
metrics through the CBSI framework. The methodological innovations include the novel appli-

cation of mathematical models such as the CCC, CAS, Telles Formula, and Altman Z-Score.

6.3.2 Development and Novelty of the Method

The CBSI represents a methodological advancement by addressing SME-specific challenges,
including inefficiencies in financial and operational workflows. The CBSI framework integrates
the CCC to provide a holistic measure of liquidity and operational efficiency. The addition of
the Configurational Accuracy Score (CAS) further ensures workflow precision by quantifying
the accuracy of process configurations across diverse SME settings. Furthermore, the adap-
tation of Telles’ Formula and Altman Z-Score into CBSI offers a multidimensional analysis of
business health, which has not been previously integrated into Tier 3 ERP systems. Having
observed that large companies with ERP systems achieve significant operational benefits, it is
reasonable to suggest that If SMEs apply the CBSI model, they could achieve up to an 18%

reduction in CCC, based on comparisons with listed companies on the Sharenet 2023/24 JSE.

This is particularly relevant when considering the experiences of JSE-listed companies and
firms from African and Nasdaq indices. SMEs are now able to achieve workflow optimisation
and improve financial decision-making due to the novel CBSI tool. This framework, inspired by
the success of large companies with ERP systems, equips SMEs with capabilities to potentially
reduce CCC and enhance overall operational efficiency. These benefits were further high-
lighted through qualitative insights from SME workshops, as well as discussions with managers

of JSE-listed companies and firms from African and Nasdaq indices.

6.3.3 Implementation and Validation

The study validated the CBSI framework using data from SMEs, JSE-listed companies, and
international indices, ensuring its applicability across diverse datasets. A practical example
includes the use of the Altman Z-Score to predict financial distress in 15 SMEs, achieving an
accuracy rate of 87% when combined with the CBSI metrics. This finding is based on compar-
isons with JSE-listed companies, as documented in the study, further validating the CBSI’s
relevance across diverse business contexts. The validation also demonstrated that the CBSI
model could be generalised across industries, confirming its robustness. Additionally, work-
shops were conducted with SME managers to test the applicability of the CBSI in real-world

scenarios, with 90% of participants affirming its relevance to decision-making.
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6.3.4 Practical Applications and Impact

The methodological framework provides actionable insights for ERP vendors and SME man-
agers by identifying workflow inefficiencies and offering strategies for improvement. The meth-
odological framework provides actionable insights for ERP vendors and SME managers by
identifying workflow inefficiencies and offering strategies for improvement. If SMEs would apply
the novel CBSI tool, reductions of 18% and up can be achieved, as seen when compared to
the listed JSE companies, as found in the study. This highlights the potential of CBSI not only

as a diagnostic tool but also as a prescriptive mechanism for operational enhancements.

6.3.5 Limitations and Future Directions

While the CBSI demonstrated effectiveness, challenges such as data normalisation, the lack
of standardised weights for metrics, and regional-specific constraints require further explora-
tion. For example, sector-specific variations in CCC benchmarks created discrepancies when
comparing manufacturing SMEs to service-based SMEs. Future research could refine these
metrics to improve standardisation and applicability, potentially integrating machine learning

techniques to automate data normalisation and weight assignment.
6.4 Theoretical Contributions

6.4.1 Introduction to Theoretical Contributions

This research contributes to the theoretical discourse by integrating Gestalt theory with ERP
system design. The CBSI’s dual focus on financial and cultural metrics represents a novel

theoretical approach.

6.4.2 Nature and Scope of Theoretical Innovations
6.4.2.1 Theoretical Lens of Gestalt - Nature and Scope of Innovations

The study employs the Gestalt theory as a theoretical lens, which emphasises the holistic na-
ture of human perception and experience. The expert interviews provided a unique perspective
on the interplay between cultural and operational factors in ERP adoption, which has been
underexplored in existing literature. One respondent noted, "Organisational resistance to
change is often rooted in cultural barriers, which ERP providers must address through tailored

implementation strategies."

These insights support the study's application of Gestalt principles, emphasising the holistic

integration of technological, organisational, and environmental factors in ERP system design.
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In the context of ERP systems and business performance, Gestalt theory underpins the un-

derstanding that the whole is greater than the sum of its parts.

The theoretical application of Gestalt provides a framework that challenges traditional ap-
proaches to ERP system implementation, emphasising the need for cohesive integration rather
than isolated enhancements. This approach offers a new lens for examining the interplay be-

tween technology and business operations, particularly within the SME context.

This study extends the application of Gestalt theory by developing the CBSI, a model that
encapsulates various performance metrics into a unified framework. This perspective was cru-
cial in the development of the CBSI model, as it integrates multiple performance metrics (CCC,
CAS, Telles' Mathematical Formula, and Altman Z-Score) into a single composite index. The
application of Gestalt theory highlights the importance of viewing business performance holis-
tically, rather than in isolated components. This theoretical lens provides a deeper understand-

ing of how different aspects of business operations interact and contribute to overall success.

6.4.2.2 (DSR) Strategy

The research adopts a DSR strategy, which is instrumental in developing and evaluating inno-
vative artefacts that address complex problems. DSR involves a cyclical process of problem
identification, artefact development, and evaluation, ensuring that the research outcomes are
both theoretically grounded and practically relevant. In this study, DSR guided the develop-
ment of the Tier 3 ERP workflow artefact and the CBSI model. The iterative nature of DSR
allowed for continuous refinement of the artefact based on empirical data and feedback from
SMEs. This methodological approach ensured that the CBSI model and the ERP system fea-
tures were aligned with the real-world needs of SMEs, enhancing their practical utility and

effectiveness.
6.4.3 Methodology and Theoretical Development

6.4.3.1 Financial and Cultural metrics

The study advances theoretical frameworks by operationalising CBSI components through
empirical testing. Insights from qualitative interviews contextualised these metrics within SME
realities, providing a nuanced understanding of how financial and cultural metrics interact to
influence ERP adoption. For example, SME participants highlighted the importance of aligning
ERP features with local cultural practices, which was incorporated into the CBSI framework
through weight adjustments for cultural metrics. This operationalisation ensures that the CBSI
is both theoretically robust and practically relevant, bridging the gap between academic theory

and real-world application.
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6.4.3.2 Evolution from Telles' Formula to CBSI

Initially, the study aimed to reduce the CCC using Telles' Mathematical Formula. However,
through the research process, it became evident that a more complete approach was needed
to capture the multifaceted nature of business performance. This led to the evolution of the
CBSI model, which integrates Telles' Mathematical Formula with other key performance met-
rics (CCC, CAS, and Altman Z-Score). The CBSI model represents a significant methodologi-
cal advancement, as it provides a holistic measure of business success that encompasses
financial stability, operational efficiency, and workflow accuracy. This evolution from a singular
focus on CCC to a composite index underscores the importance of adopting a multi-dimen-

sional approach to business performance assessment.

6.4.3 Methodology and Theoretical Development

The study advances theoretical frameworks by operationalising CBSI components through
empirical testing. Insights from qualitative interviews contextualised these metrics within SME
realities, providing a nuanced understanding of how financial and cultural metrics interact to
influence ERP adoption. For example, SME participants highlighted the importance of aligning
ERP features with local cultural practices, which was incorporated into the CBSI framework
through weight adjustments for cultural metrics. This operationalisation ensures that the CBSI
is both theoretically robust and practically relevant, bridging the gap between academic theory

and real-world application.

6.4.4 Implications of Theoretical Contributions

The theoretical contributions of this study have broad implications for both research and prac-
tice. By integrating Gestalt principles into ERP system design, this research offers a novel
perspective on achieving organisational synergy. The CBSI model highlights the critical role of
cultural alignment alongside financial metrics, thereby bridging the gap between quantitative
and qualitative performance evaluations. For instance, SMEs adopting the CBSI model can
ensure that operational improvements are achieved without compromising organisational val-
ues or cultural cohesion. Moreover, the study provides a framework that can be adapted for

use in non-SME contexts, extending its relevance to larger enterprises.

6.4.5 Reflection and Future Research

Future research should explore CBSI applications in non-SME contexts and further refine its
integration of Gestalt principles to enhance configurational precision. While the theoretical con-
tributions of this study are significant, they are not without limitations. The reliance on cultural

and financial metrics, for example, may overlook other factors critical to ERP adoption, such
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as technological maturity or regional economic conditions. Future research should explore how
the CBSI framework can be adapted to address these variables. Additionally, longitudinal stud-
ies could provide deeper insights into the long-term impact of CBSI implementation on organ-
isational performance. Expanding the application of Gestalt theory to other areas of business
operations, such as marketing or supply chain management, also represents a promising av-

enue for further exploration.

6.5 Practical Contributions

6.5.1 Introduction to Practical Contributions

This study addresses critical challenges faced by SMEs in implementing ERP systems by of-
fering practical solutions that enhance operational efficiency and financial performance. The
practical contributions of this research centre around the development and application of the
CBSI and its underlying mathematical formulae, which have the potential to revolutionise SME

operations.

Expert interviews underscored the CBSI framework's practicality, particularly in its ability to
adapt to the evolving needs of SMEs. For instance, one participant noted, "The CBSI model
aligns closely with the operational KPIs that SMEs already track, making it a valuable decision-
making tool. This observation was highlighted by Participant AP during qualitative interviews,
who emphasised that 'the CBSI metrics are intuitive and integrate well with the performance
indicators we use daily, ensuring practical relevance.' during qualitative interviews, who em-
phasised that 'the CBSI metrics are intuitive and integrate well with the performance indicators

we use daily, ensuring practical relevance.™ These findings validate the CBSI's role in bridging
theoretical constructs and real-world applications, specifically in processes such as inventory

management, cash flow optimisation, and regulatory compliance.

6.5.2 Description of Practical Innovations

The CBSI’'s ability to distinguish between successful and failing companies underscores its
utility as a diagnostic tool. Metrics such as CAS, CCC, and Altman Z-Score provide actionable

insights for improving competitiveness.

Innovations in ERP Framework Design the development of a customised ERP framework that
integrates the CBSI to enhance scalability and user-friendliness. The CBSI is built on a series
of mathematical formulae that individually offer powerful insights into various performance met-
rics. When combined, these formulae provide a comprehensive view of business success, en-

abling a game-changing approach to managing SME operations.
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6.5.2.1 Mathematical Formulae of CBSI

The CBSI calculates a composite score by integrating several financial health metrics, provid-
ing a comprehensive evaluation of SME performance. Key components include:

e Cash Conversion Cycle (CCC): Assesses operational efficiency by measuring the
time taken for cash to flow through the business, from outflows to inflows, with the goal
of improving liquidity.

o Configurational Accuracy Score (CAS): Evaluates the alignment of ERP
configurations with SME workflows, identifying gaps and inefficiencies in system
utilisation.

o Telles' Mathematical Formula: Used to measure workflow efficiency and inform
decision-making by pinpointing areas of operational strength and areas needing
improvement.

e Altman Z-Score: A financial metric that assesses the likelihood of financial distress,
helping businesses make data-driven decisions for long-term sustainability.

6.5.3 Implementation and Testing

The CBSI was rigorously tested across various SMEs, demonstrating its effectiveness in
providing actionable insights. The implementation process adjusted component weights based

on specific business contexts, ensuring the CBSlI's relevance across industries.

Testing Outcomes

e Improved Liquidity Management: SMEs reported shorter CCCs and enhanced cash
flow, enabling better investment and growth opportunities.

e Enhanced Financial Stability: Improved Altman Z-Scores indicated reduced financial
distress risks, supporting long-term sustainability.

6.5.4 Broader Impact and Significance

The CBSI model equips SMEs with tools to address workflow inefficiencies, improve liquidity
management, and enhance market competitiveness. Its broader application could influence

ERP system design and SME development policies.

6.5.5 Future Directions and Applications
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Future applications could integrate machine learning and Al to refine CBSI metrics. Expanding

the model’s adoption across industries and geographies will further validate its relevance and

adaptability.

6.6 Academic Contributions

While theoretical contributions focus on advancing conceptual frameworks and models,

academic contributions encompass a broader impact on scholarly literature, including

methodological innovations, empirical validation, and the integration of new perspectives into
the field.

6.5.1 Advancement of Theoretical Frameworks

Development of CBSI: This research introduces the CBSI, integrating the CCC, Cash
Adequacy Score (CAS), Telles Mathematical Formula, and Altman Z-Score into a co-
hesive model that offers a holistic view of business success. This theoretical innovation
fills existing gaps in SME performance measurement, providing a tool for both aca-
demic inquiry and practical application.

Application of Gestalt theory: By applying Gestalt theory to ERP systems, this study
demonstrates how holistic integration can drive organisational synergy and efficiency.
This application enriches the theoretical discourse on ERP adoption, challenging tradi-
tional views that often focus on fragmented process enhancements.

6.5.2 Contributions to ERP System Literature

Focus on Tier 3 ERP Systems: The study addresses a significant gap in the literature
by focusing on Tier 3 ERP systems, which are specifically tailored to the unique needs
of SMEs. This contribution provides a new perspective on ERP systems, highlighting
their scalability and adaptability for smaller enterprises.

Integration of Advanced Metrics: The research advances ERP system literature by
incorporating advanced financial metrics into ERP evaluation, enabling a specific as-
sessment of business performance and strategic alignment.

6.5.3 Methodological Innovations

Mixed-Methods Approach: The study employs a rigorous mixed-methods approach,
combining quantitative analysis with qualitative insights to validate the CBSI and its
impact on SME performance. This methodological innovation enhances the reliability
and applicability of the findings, offering a template for future research in similar con-
texts.

Iterative Design and Testing: The iterative design and testing of the CBSI across
diverse SMEs demonstrate the adaptability and scalability of the framework, providing
a methodological contribution that can be replicated in various settings.

6.5.4 Implications for Future Research

Theoretical Exploration: The introduction of CBSI paves the way for further theoreti-
cal exploration of SME success metrics, encouraging researchers to explore additional
variables that may influence business performance.
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e Cross-Industry Applications: The study suggests potential cross-industry applica-
tions of the CBSI, inviting future research to examine its relevance and effectiveness
across different sectors and economic environments.

6.6 Final Remarks

This study successfully developed a Tier 3 ERP workflow system anchored in the CBSI to
optimise CCC and enhance SME competitiveness. By addressing the research objectives, it
identified SME-specific needs, developed robust mathematical models, and validated the CBSI
framework across diverse datasets, including SMEs and JSE-listed companies.

The integration of Gestalt principles and DSR methodology ensured both theoretical depth and
practical relevance. This research bridges the gap between conceptual innovation and action-
able solutions, offering SMEs tools to improve workflows, financial stability, and competitive-
ness.

In advancing ERP adoption for SMEs, this study not only enriches academic discourse but
also delivers practical contributions that empower SMEs to thrive in dynamic markets. These
findings set a foundation for future exploration and refinement in ERP systems and SME man-

agement.
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