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Abstract
The challenges facing SMME's are diverse ranging from skills challenges to value chain optimization, concept management and operations management. The entrepreneur navigates a typical SMME cycle from idea generation to sustainable business single-handed. Each phase of SMME development is a challenge but is not unique to the individual SMME. Financial management, marketing, logistics, people management and general strategy to execution against challenges are endured and overcome by SMME's. SMME’s form the majority of businesses, in most economies and is a source of GDP growth. SMME failure rates are high across the globe with significant challenges to survive. Innovation centers, incubation models and various other interventions have impacted SMME survival but more should be done. The research presented in this paper revolves around a theoretical digital platform for SMME sustainability. The platform is evolutionary and based on large corporate processes and systems, subdued and modified for SMME support. Core SMME processes are digitalized and provide for a single strategy. The evolutionary platform builds over time and evolves to an intuitive digital SMME support system. An initial literature analysis leading onto a theoretical SMME framework and systems dynamics model is presented. 
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Background
Small, Medium and Micro Enterprises (SMMEs) play an important role in job creation, driving global growth, meeting critical needs and enabling innovation [1]. Indeed, from a global perspective SMMEs are significant and represent around 95% of all enterprises. SMME’s are responsible for a significant level of employment, estimated at between 60% and 70% [2]. Over 50% of employment and 90% of businesses are constituted in SMMEs in developing economies thus depicting a major share of the GDP (gross domestic product) [3]. In the case of South Africa, SMMEs provide employment to approximately 60% of the labor force. SMMEs are a major growth driver with a significant impact on innovation [4], [5], [6]. 
Although SMME’s represent a large section of the market, many SMME s are facing significant challenges, such as lack of resources (i.e. human, financial and organizational), growth uncertainty, continuous changes in market demand and competition [7]. The ability to meet the requirements, as stipulated by financial institutions are a challenge for SMME’s [4], [5], thereby resulting in the inability to raise finance or attract only high interest rate loans [8].  On this matter, [8] argue that SMME owners should strive to find new products, markets and business opportunities to achieve growth. Development and introduction of new products can differentiate SMMEs in terms of new opportunities and growth. Moreover, studies have found that through R&D (research and development) SMMEs can develop unique products and services that differentiate them in the market [9],[10].
In the context of these challenges, SMME’s are not fully equipped to deliver financial and resource intensive 4IR (Industry 4.0) developments. SMMEs perform similar functions to larger businesses and more importantly SMME’s can be clustered based on their functions, i.e. many SMME’s perform similar activities or business function. The benefit of implementing collective digital systems for SMME’s has not been quantified and this study seeks to develop an active framework in the form of a systems dynamics model to provide insights into the construction of an integrated set of systems for SMME digital enablement.
Literature 
The Fourth Industrial Revolution delivers various opportunities for business with significant financial, operations and other benefits [11] (Liao et al., 2017). Industry 4.0 and smart manufacturing are rapidly transposing businesses functions. The technological revolution enabled by smart manufacturing is extensively reshaping the basis of delivery and value creation in the manufacturing settings [12]. The incorporation of digital technologies to support every dimension of manufacturing and services is a strategic priority for modern business [13]. As the adoption of digital technologies advances with the pace of Industry 4.0 adoption, there is a need to ensure SMME’s are not left behind. Consequently, there is scope for SMME’s to adopt a range of advanced information digital technologies, such as augmented/virtual reality [14]; artificial intelligence [15]; industrial automation [16]; additive manufacturing technologies [17]; intelligent enterprise resource planning [18]; and cloud data and storage [11] to enhance operations across the value chain [19].
The need to respond to digitalization by SMME’s has resulted in many studies. Reference [20] investigated the effects of Technology-Organizational-Environmental (TOE) factors on Social Media (SM) adoption and the performance of SMME’s in developing economies. Reference [21] studied the possible effect of digitalization on SMME’s operating in offline retail markets through provision of cloud-based solutions that support business digitalization processes. Reference [22] explored System Dynamics (SD) modelling in order to furnish strategic business support to SMMEs. Reference [23] identified the adoption of Smart Manufacturing Information and Digital Technologies (SMIDT) within manufacturing SMME’s. Reference [24] used a mixed-model approach to analyze and model Software Process Improvement (SPI) enablers in software SMME’s.  Social media adoption has also been a focus of studies [25]–[27]. Web 2.0 is considered critical for improving the performance of both corporate and SMME businesses in developing economies [28]. With effective implementation, web 2.0 enables companies to boost many activities, such as logistics maintenance, customer satisfaction, information sharing, international business operations and network linkages in developing economies [29].  The adoption of information and digital technologies (IDT) is a strategic priority for modern businesses [13] and may offer SMME’s performance improvement benefits, such as effective supplier and customer relationship, enhanced sales and promoting original organizational competences [30]. The above mentioned studies have all focused on SMME digitalization and this highlights the urgency for the development of suitable processes to enable digitalization by SMME’s. 
The world is witnessing the expanding role of Digital Evolution (DE) in the corporate sector and DE is fast becoming a major driver of transforming the world economy by inducing technological changes. According to [31], a digital platform is a principal digital market value that simplifies, centralizes and orchestrates transactions and tasks (Herda, et al., 2018). It acts as a technical basis for furnishing smart services because of its connecting attributes [32]. Major digital platforms, such as those developed by Apple, Google, Amazon, Facebook, Alibaba, YouTube, Yahoo, Baidu, Tencent and Alphabet are existing large scale businesses, which are accompanies by digital platform ’unicorns’, such as Uber, Airbnb, Snapchat, WeWork and Didi Chuxing [33]. These platforms are the ‘powerful engines of commerce’ that are re-modelling economies globally and improving the quality of life of many people [33]. However, the challenges (such as gaining access to the required skills, time, finances) faced by many SMMEs hinders adoption of renowned digital platforms that have the capacity to transform the manner in which business is conducted.
[image: ]In order to address this situation, the key is to define all the functions of the business into a collective, cohesive set of systems. Systems align to the SMME functions as defined by [29].  Figure 1 below illustrates a typical set of systems as defined for large business systems [34]. 
Fig. 1. Collection of systems, integrated
Digital transformation and restructuring of SMME’s is of fundamental importance for supporting economic growth and expanding globalization but it is also important to establish strategic perceptions into the adoption of these modern tools. To understand the process of SMME digitalization, it is necessary to understand the traditional platforms that companies have used to manage business operations. For example, print, television, radio and billboards have been used as traditional platforms for marketing purposes. The ability of 4IR deployment is subject to technological availability but also dependent on the available resources. The ability to deploy complex digital tools in the small enterprise space is a challenge. Nevertheless, Industry 4.0 is providing SMME’s with an opportunity to transform business operations in and this study focusses on addressing this existing gap. In this context, a suitable reference point is the unpacking of systems used by large enterprises.
Figure 1 focuses on various key aspects of a business from logistics, finance and operations through to reporting and optimization and ultimately business intelligence with or without artificial intelligence. The primary objective is the integration of the business with a focus on process automation and integration. 
Methodology
The research study adopted an engineering modelling approach to resolve the research problem that was informed by the extant literature. Various techniques are adopted towards the development of the SMME digital platform, as illustrated in Figure 1 illustrated. 


The initial approach included a comprehensive literature analysis to identify the key contributing factors to SMME digitalization and corporate business models with a focus on systems. The authors searched the Scopus database for publications on small enterprises and systems and identified around 68,000 relevant articles. The articles were filtered and sorted based on the functional areas defined in Figure 2, and an extract of 2,000 of the most cited articles were extracted. In order to further screen the articles, they were reviewed according to functions and systems through cross-referencing either Information Technology (IT) or Operational Technology (OT), which further reduced the literature to 1,986 articles. The constraints and drivers for small business, from a business functional perspective is initially evaluated from the literature. The research team also identified the challenges for SMMEs implementing systems via a South African specific instrument in the Food and Beverage (Foodbev) manufacturing sector. The frequency of the occurrence of the barriers and enablers from both the literature and the instrument were statistically analysed. A Systems Dynamics (SD) model is constructed to represent a simulation of the business. The statistical findings from the literature and instrument analysis are applied as inputs into the SD model. The SD simulation is modelled and the results analyzed. 
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Fig. 2: Method outline

Results
The initial research position references large business systems. As discussed in the literature, large businesses have the financial, skills and key resources to adopt 4IR systems. These systems have proven highly successful in business optimization [35]. 
The research team explore the development of a similar set of systems for smaller enterprises with due consideration of the limitations around finance, skills and time constraints for SMME’s. The research team reviewed literature with the aim of identifying the systems currently being identified and allocated as potentially beneficial for SMME digitalization. The comprehensive literature search in Scopus identified relevant articles with SMME as the primary keyword and the following functional areas as identified by Telukdarie [33], refer to Table 1. 

Table 1: Keyword extractions for Business and SMME with the following additional keywords with “or”
	"Planning"/ "Enterprise Resource Planning" / "Enterprise Resource Management"  “ERP"   
	"Information Management" /  "Information Technology" /  "Information Systems"
	"Human Resource Management" / ”HR”  

	"Supply Chain Management" 
	"Scheduling" 
	“Quality Control"

	"Supply Chains" 	
	"Management Information Systems" 
	"Environmental Management" 

	"Project Management" 
	"Financial Management" 
	"Information Services" 

	"Business Planning"  
	"Inventory Control"  
	"Quality Assurance"  /”Quality”

	“Logistics”
	"Integration"  	
	“ Operational Technologies”/ “OT”



The keyword search determined the top 1,986 papers used to create the database of the most cited papers. These papers were analyzed to identify the level of importance of each of the keywords. The presence of each of these keywords in the 1, 986 papers is counted; an indication of importance. The weighting for inputs into the SD model was calculated based on the average of the cumulative i.e. the values above the average exceeds a weighting of 1 while the value below the average is below 1. The Enterprise Input Functions are EIF={ERP, IM, SC, BP, ERPS, PM, SP, MIS, FM, IC,QA, SCM, EM,IS, HR, LM, IN, SR, IoT}, which for the purpose of the calculation called EIF_1 to EIF_19. The equation to calculate the weighting is,

								        (1)

Where
EIF: Enterprise Input functions
n= Number of Enterprise Input functions
Table 1: Keyword representation and calculated weighting
	 Enterprise input function
	Acronym (EIF)
	Cumulative
	Weighting

	"Planning"/ "Enterprise Resource Planning" / "Enterprise Resource Management"
	ERP
	1274
	2.06

	"Information Management" /  "Information Technology" /  "Information Systems"
	IM
	1669
	2.70

	"Supply Chains" 
	SC
	326
	0.53

	"Business Planning"  
	BP
	1062
	1.72

	"Enterprise Resource Planning Systems"  
	ERPS
	1753
	2.84

	"Project Management" 
	PM
	702
	1.14

	"Scheduling" / “Planning”
	SP
	264
	0.43

	"Management Information Systems" 
	MIS
	1575
	2.55

	"Financial Management" 
	FM
	599
	0.97

	"Inventory Control"  
	IC
	170
	0.28

	"Quality Assurance"  /”Quality”/ “QA” /“Quality Control"
	QA
	207
	0.34

	"Supply Chain Management" 
	SCM
	326
	0.53

	"Environmental Management" 
	EM
	229
	0.37

	"Information Services" 
	IS
	344
	0.56

	"Human Resource Management" / ”HR”  
	HR
	861
	1.39

	“Logistics”
	LM
	28
	0.05

	"Integration"  
	IN
	94
	0.15

	“ Strategy”
	SR
	205
	0.33

	“IoT”
	IoT
	43
	0.07



Figure 2 represents a Systems Dynamic model of the business functions that contribute towards the success of large businesses. The development of the SD model is based on the ability to deliver an improved operational performance of SMME’s. The inputs are separated according to the large business best practice enterprise functions as part of the constructed SD model. A key consideration for the model is the cluster of functions that contribute to a large business and this includes, HR, Quality, HSE, Planning, Logistics, Operations and Maintenance. The data is extracted from Table 2 and entered into the SD model as depicted in Figure 2.  The additional inputs for consideration in regard to large enterprise operations are IT/IoT/Integration and Business and this allowed the theoretical SD model to be constructed.
A simplified mathematical view of the SD scenarios are; 

										        (2)

						        		        (3)

							        (4)

Where
EBV: Enterprise Business Variables
t: time
DIF: Digital input factor
RI: Reinvestment
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Fig. 2. SD model for SMME enablement.
The Vensim simulation software is used to model various scenarios, which provided insights into the potential of systems enablement on operational performance of an SMME. The baseline simulation is performed without any digital inputs or systems, resulting in no change to platform development or operational performance of an SMME. The simulation is subsequently run with various changes in inputs from partial improvements in the Global Best Practice (GBP), including full inclusion of GBP and reinvestments on platform improvements by SMME’s. The structure of the model allows for the development of the SMME platform and subsequent assessment of the impact of the platform and the sustainability of the SMME platform.
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Fig. 3. Results from simulation 

The results of the simulation scenarios described above are illustrated in Figure 3. The graphics provide insights on operational performance and the SMME platform maturity. The results of a baseline simulation without the implementation of GBP has a neutral to flat impact on SMME’s. Whereas the development of just GBP without SMMEs strategically/financially investing in the platform delivers partial benefits. Furthermore, the most significant benefits are derived from the scenario of the implementation of GBP combined with SMMEs continuous strategic and financial investment in a digital platform. 
Conclusion
The objective of this research study was to develop a theoretical model to simulate the impact of implementing digital systems in support of SMME enablement. The approach was to screen for larger corporate systems that currently exist. The study identified a level of maturity in larger businesses specific to 4IR systems implementation. The system landscape was extracted as well as SMME literature extracted and tested relative to the business functions that were extracted. The data analysis of the literature is used as inputs into a systems dynamics model to attempt to sequence the potential for systems development in support of SMME and digital. The model developed is theoretical and part of an ongoing study on the potential to implement digital platforms for SMME enablement in the food and beverages manufacturing sector. The results provide strategic insights into project implementation including the potential of individual systems maturity, collective system maturity, impacts to business and also sustainability of SMMEs investing in the framework. Future work is suggested to further enhance the SD model through incorporating empirical data gained from SMMEs through employing a suitable method such as quantitative survey instrument or through qualitative interviews.
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