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Abstract

:

The increasing number of businesses closing down and the persistent slow growth of small and medium enterprises (SMEs) within the manufacturing sector is a serious concern globally, including in South Africa. The SMEs that are currently existing are operating below the required efficiency level. Physical and technological capital efficiency integrating manufacturing systematic planning, work study, standardisation and inventory management to improve the profit of SMEs in Gauteng South Africa is inadequate, which is a major concern. This study aimed to explore the physical and technological capital constraints affecting SMEs’ profit growth and develop the physical and technological capital efficiency adoption model merging manufacturing systematic planning, work study, standardisation and inventory management for SME profit growth in Gauteng. The study was qualitative, exploratory and descriptive in nature. Face-to-face interviews were conducted targeting 15 owners/managers amongst SMEs in Gauteng. The findings show the most common causes of slow profit growth, which involve poor material handling, unfavourable workplace layout, unscheduled machine maintenance, network challenges, failure to adhere to workplace standards, insufficient product and material recording systems and poor work methods and procedures. The study revealed major concerns for SMEs that required intervention for these enterprises to sustain their profit growth. Thus, the adoption of the model concerning the incorporation of physical and technological capital efficiency tools to advance manufacturing operations be considered as the contributing insight into the profit growth of SMEs in Gauteng. Thus, this study recommends that the government creates an enabling environment for the adoption of this model for SMEs.
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1. Introduction


SMEs are regarded as the key players in economic growth as well as in creating jobs worldwide [1,2,3]. The size of the SMEs is based on the number of employees hired not exceeding 20 for micro or very small businesses, between 20 and 50 for small businesses and less than 250 for medium enterprises, which also supports the 2019 amendment of the National Small Enterprises Act No. 102 of 1996 [4] For SMEs to grow the economy in the country and globally, various stages of the business are followed, namely start-up, growth, maturity and decline or rejuvenation (renewal) stages [5]. During the start-up, stage SMEs introduce their businesses bringing their product ideas into the market [5,6]. In the growth stage, SMEs are bound to improve product quality by exploiting their innovation skills to grow their business profit [5,7]. As these SMEs mature, they can seek credit from financial institutions or banks and have insurance coverage and their operational processes regulated [5].



Due to the customers’ demand for product variety, SMEs in a mature stage face the challenge of uncertainty concerning their business success which forces them to have flexibility in terms of customisation [7]. As sales drop at these SMEs, they may fail to grow their profit and some may become insolvent [5,7]. The challenge for these SMEs to rejuvenate and grow profits is to consider identifying new markets for the products they sell currently and or opt to design new products and services to sustain the profit growth of their businesses to meet the current market demand [5,8]. According to [9], to be sustainable, SMEs must invest in physical capital involving the government building infrastructure, social capital focusing on government agency involvement, and information and communication technology skills, which will help them maintain adequate business relationships with suppliers and customers.



Profit growth in SMEs means subtracting the previous period’s revenue from the current period’s revenue [10]. Ref. [11] further describe profit growth in SMEs as profit attributed to continuously satisfying customers’ demands, considering improved quality products, services and capacity, reducing variability, managing inventory and investing constantly in the manufacturing of the business.



SMEs are at present faced with slow profit growth in South Africa [3,12], causing them to operate below workforce competency and at inappropriate standard operating procedures. This applies to developing countries globally, including South Africa [13,14]. Over seventy-five per cent (75%) of new SMEs, in particular manufacturing businesses, fail to grow in their first three years of existence in South Africa [12,15,16]. To begin with, SMEs endure capital challenges which involve the disruption of the value added to material, machinery and energy comprising electricity, water, gas and chemical emissions and other challenges impacting the health and well-being of employees [13]. In addition, the value assigned to the location for material and product storage and plant or workspace to ensure proper inventory for delivery on time to the customer is also negatively affected [17]. Finally, technological capital challenges also result in distractions on value added to tangible and intangible assets (62).



SMEs in South Africa still fail to upgrade tangible assets including barcoding, computers, use of smartphones, scanners of computers and printers [18] as well as intangible assets involving employee and management exposure to new technology through training [15,18,19].



The empirical study done by [20] reports that the use or purchase of a printer for an SME is costly and a waste to operate the business. The scanner is the better option to take as it would no longer need to print any document. Not forgetting that the lack of software to ensure flexible manufacturing in businesses is also a crisis in SMEs [21]. The absence of network systems such as the internet and Wi-Fi also delays the communication process in the business and with their suppliers and customers in South Africa [20,22]. According to the literature reviewed, SMEs that embrace social media networking technologies can save money and help them communicate and interact with their customers more effectively. The absence of this networking system can cause communication delays and compromise SMEs’ costs [23].



SMEs in the country also lack financial access to the government to have tangible and intangible assets upgraded to grow their businesses and meet the current market demand [3,24].



The wide range of these challenges is attributed to ill-defined communication prevailing between supply-to-SMEs and SMEs-to-customer resulting in poor quality products generated and poor customer relationships [3,13]. Poor quality products and services continue to prevail because of the inefficient manufacturing operations negatively impacting the supply chain and long lead times as well as high costs incurred in SMEs [13,25]. The results for the SME production output in South Africa are depicted in Figure 1 below.



The statistical report ratio of the SMEs’ production output in South Africa has decreased from 0.7 in 2016 to −0.11 in 2020 [26]. This report also shows a slight change of a negative proportion of −8.8 in October 2021 to −0.8. in March 2022, which is still not favourable for SMEs [27]. For the SMEs not to be insolvent and grow in profit, there is a need for these enterprises to have an in-depth understanding of the physical and technological capital constraints affecting their businesses.



Although this paper addressed the information concerning the prevalence of the input resource challenges of both physical [13,28] and technological [3,13,24] nature impacting on the profit growth of SMEs, limited literature has been discovered on the merging of efficiency tools involving manufacturing systematic planning, work study, standardisation and inventory management towards physical and technological capital for the profit growth of SMEs, which is a growing concern.



Secondly, there are currently limited empirical studies on the adoption of the merging of physical and technological capital efficiency tools involving manufacturing systematic planning, work study, standardisation, and inventory management to sustain the profit growth of SMEs in Gauteng, South Africa.



Thus, this paper was prompted by the existing theory and literature to investigate the impact of an efficient approach to physical and technological capital for the profit growth of SMEs in Gauteng, South Africa. Two research questions were identified. The first research question was “How do physical and technological capital constraints impact the SMEs’ profit growth?” The final research question was “How a model will be developed regarding the use of physical and technological capital efficiency to ensure SMEs’ sustainable profit growth?” To answer these research questions, two objectives were formulated. Firstly, this study used this model to investigate the physical and technological capital constraints affecting SMEs’ profit growth. The ultimate goal was to encourage the adoption of the physical and technological capital efficiency model through manufacturing systematic planning, work study, standardisation and inventory management to sustain the profit growth of these SMEs.



The subsequent area of this research presents the literature on the physical and technological capital challenges impacting the profit growth of SMEs followed by the merging of efficiency tools comprising manufacturing systematic planning, work study, standardisation and inventory management in physical and technological capital for the profit growth of SMEs. The methodology is also presented to provide data extracted from the responses of the participants concerning their experiences and the findings are analysed and discussed. Finally, the conclusions are drawn and managerial implications are provided to support the main research objective followed by the limitations, contributions and recommendations for future research.




2. Literature Review


This paper built the theory from various literature sources involving physical and technological capital challenges impacting the profit growth of SMEs. This study was followed by the merging of manufacturing systematic planning, work study, standardisation and inventory management in physical and technological capital for the profit growth of SMEs. The purpose of building this theory from various literature sources is to explore literature that exists and to identify gaps in the literature.



2.1. Physical and Technological Capital Challenges Impacting on the Profit Growth of SMEs


2.1.1. Physical Capital Challenges in SMEs


The location of SMEs can be either external or internal in nature. The external location for SMEs is considered as a location or geographical area chosen by these SMEs to ensure that customers can have access to buy their goods and experience excellent service [28]. An internal location involves storage available to deposit material before use and a product are stored ready to be delivered by SMEs to customers [29]. Exposure of the SMEs to inappropriate locations and poor infrastructure involving roads that are unpleasant with poor sanitation and electricity supply that unpredictably discourages customers to come and buy their products [20]. 60 confirms that failure to do material quality checks before the material is used during the work in process and after the completion of the product results in excessive inventory leading to waste, high costs and long lead times in SMEs as does poor material handling [30].



Late delivery of material by suppliers delays the production line of SMEs and affects the lead time to deliver the products to customers on time [31]. Exposure to unscheduled or irregular maintenance in the manufacturing process results in machine downtime, bottlenecks, wasted time and high costs delaying the profit and the productivity growth of manufacturing SMEs [32]. Ref. [33] believe that failure to use safety measures and appropriate work methods and standard operating procedures in the workplace exposes employees to unnecessary injuries and accidents leading to high costs in SMEs. Inefficient use of energy involving frequent electricity power cuts results in consistent disruption of the manufacturing process resulting in product damage, long cycles and lead times in SMEs [13]. The most striking negative factor impacting the profit growth of SMEs is load-shedding, which contributes to machine downtime and delayed production resulting in wasted time and high costs for SMEs [34,35].




2.1.2. Technological Capital Challenges in SMEs


SMEs fail to adopt smart manufacturing to sustain profit growth of SMEs [21,36]. Ref. [21] define smart manufacturing as “the integration of information technology and data with different manufacturing technologies.” Failure to empower employees through technology training used in manufacturing is also a barrier to improved operations leading to the lack of profit growth of SMEs [36].



Since barcoding is used to track work orders, the orders prepared for the manufacturing process without any of these systems are a serious challenge to trace the correct order in SMEs [37]. In this regard, the lack of barcoding and the sketch representing a product directs employees not to manufacture the correct and quality products [37,38]. Fatorachian and Kazemi (2018) state that SMEs with technology not updated in the workplace experience a low-storage capacity in their computers and printers where not all data and information required can be accessed. Low-storage data or information capacity of computers in SMEs delay the communication and supply chain process within the departments and with their suppliers and customers [39]. Furthermore, the use and maintenance of printers are costly which hinders the sustainable profit growth of SMEs [20].



Failure to use software and networking involving wireless communication in SMEs delays the communication process and operational performance for smart manufacturing resulting in waste, high costs, poor quality services and not delivering on time to customers [21]. These SMEs are also faced with employees who lack knowledge, skills and exposure to technology [19]. Numerous SMEs have a shortage of management and innovative employee skills hampering their operations, which delays the growth of their businesses [15,24]. It is the responsibility of the human resources unit or department in an organisation to ensure the human resources processes are followed for a qualified person to be hired for every position [15,40].



Most of the aforementioned physical and technological challenges can be overcome by adopting physical and technological capital efficiency in the operational process of the SMEs to sustain profit growth in their business, which is addressed in the next section.





2.2. Merging Efficiency Tools to Physical and Technological Capital for the Profit Growth of SMEs


Efficiency means “doing the job well with a minimum of resources and waste” (Heizer et al., 2016:64) [41]. Goshime et al. (2019) [42] explain that efficiency involves eliminating non-value-adding activities such as excessive process inventory, cost reduction, unscheduled downtime, an inflexible workforce; long cycle time; poor quality and late delivery to improve the profit growth of SMEs. The adoption and use of the efficiency tools involving manufacturing systematic planning, work study, standardisation and inventory management on physical and technological capital are addressed below which plays an important role in the profit growth of SMEs in countries globally [22,43,44,45,46].



2.2.1. Manufacturing Systematic Planning in Physical and Technological Capital for Profit Growth of Manufacturing SMEs


Manufacturing Systematic Planning in Physical Capital for Profit Growth of Manufacturing SMEs


Manufacturing systematic planning refers to planning set by management to ensure that there are appropriate manufacturing systems involving skilled and competent employees engaged in an optimal supplier-input-process-output-customer approach in place to deliver a quality product and service to the customers [44,47]. The type of production systems used in manufacturing SMEs involves mass production [44,47,48], assembly line, continuous, batch, project, or a combination of these systems [44,48].



Project systems in SMEs entail a specific or new blueprint of an item or object planned to be achieved to meet the market’s current demand [44]. As confirmed by [49], an assembly line in SMEs means several parts, objects, or items are gathered by a sequence of employees, machines, or workstations to generate a final product. Ref. [50] regard mass production in manufacturing SMEs as a production system yielding products in large numbers of standardised items or objects using assembly lines or automation. Batch production in SMEs involves the approach followed by employees to generate a set of similar products concurrently [51].



With these systems, continuous monitoring and control of the process from the material preparation, work in process, completion of the products, packaging and storage is essential for the customer to receive a quality product and service [44,52]. Formal and internal training is required to ensure the employees’ flexibility and improve labour productivity in the workplace resulting in cost savings and the profit growth of SMEs [44,45,47].




Manufacturing Systematic Planning in Technological Capital for Profit Growth of Manufacturing SMEs


At this juncture positions for skilled workers in production tasks involving technology in the machine operation or process are vacant delaying the profit growth of SMEs [53]. Refs. [45,47,50] encourage the merging of technology into machinery, equipment, plant and manufacturing systems, as this incorporation improves performance and enables SMEs to sustain their profit growth in the competitive market. Lifelong learning of modern technology and novelty or innovative work methods and procedures is significant to removing barriers to labour productivity and improving the overall manufacturing process for sustainable profit growth of SMEs [21,44,53].





2.2.2. Work Study in Physical and Technological Capital for Profit Growth of Manufacturing SMEs


Work Study in Physical Capital for Profit Growth of Manufacturing SMEs


Work study is “the systematic examination of the methods of carrying out activities to improve the effective use of resources and to set up standards of performance for the activities being carried out” [54]. A lack of appropriate work methods and procedures used by employees and effective machine usage in the workplace amongst SMEs prevails. This results in machine downtime, and inefficient cycle times leading to waste and excessive manufacturing costs among SMEs [55,56]. To improve work methods and standard operating procedures, work study is the key efficiency tool that is introduced to ensure the optimal machine utilisation or operational processes in the workplace [46,47,57].



With work study, existing and proposed form flow charts, flow process charts, outline process charts, two-handed process charts and multiple activity charts incorporated into the flow diagram are used to identify problem areas in the workplace that need improvement [46,57]. Work study in SMEs does not only focus on the recovery of the employees’ working methods and procedures but also on the improvement of the process and cycle times for the job being carried out to improve performance in the workplace [55,57].




Work Study in Technological Capital for Profit Growth of Manufacturing SMEs


Merging work study by focusing on method study and work measurement with the recent technology enables SMEs to sustain the efficient use of work methods and cycle times for improved operations resulting in profit and productivity growth of SMEs [46,57]. Using videos with time-measuring devices when conducting work study investigations, managers can retrieve the information and see the activities of the operations to identify shortcomings that need improvement urgently [41,58,59]. If managers rely on manual information recorded using a traditional stopwatch, it can be time-consuming to retrieve and at times cannot be recovered [60].





2.2.3. Standardisation in Physical and Technological Capital for Profit Growth of Manufacturing SMEs


Standardisation in SMEs is a form of agreement within an organisation where relevant parties adhere to rules regarding the creation of goods or performance of a service within set guidelines [61].



Standardisation in Physical Capital for Profit Growth of Manufacturing SMEs


From the literature studied the majority of manufacturing industries, in particular, SMEs, are certified with ISO 9001 quality and ISO 14001 environmental management standards. They are, therefore, able to improve their workplace environment concerning employees’ performance [30,47,57].



Furthermore, complying with ISO 9001 quality and ISO14001 environmental standards in SMEs has also been a key to using resources efficiently, ensuring that there is a conducive environment for employees and materials and delivering quality services for customers [30,46,57]. Standards concerning good housekeeping and safety amongst SMEs aid management to eliminate operational process challenges involving delays, underutilised workspace and lack of adherence to conformance involving safety [33,57]. SMEs certified with ISO 50001 energy standards can empower their employees to ensure that they take responsibility for using energy cost-effectively [30,62].




Standardisation in Technological Capital for Profit Growth of Manufacturing SMEs


SMEs need to operate in line with the ISO 9001, ISO 14001, OHSAS 18001 and ISO 50001 certification standards and involve employees in decision-making to be competitive with and relevant to the current market involving the Fourth Industrial Revolution. Integrating these standards involving employees will assist these SMEs to improve efficiency through cost and waste reduction, energy saving as well as generating quality service to the customers [30,62]. Business-to-business strategy still plays an important role in SMEs by ensuring that they interact or build a good relationship with suppliers distributing energy systems such as inverters and solar panels to aid these SMEs to minimise downtime on the electricity usage and cost saving in their businesses [13,32].



To ensure flexibility in their factories or plants, SMEs need to consider using solar energy to facilitate the operational process and supply chain and by doing so reduce pollution and improve employees’ health leading to cost savings in their businesses [63,64]. Although solar energy for SMEs may be expensive, not sufficient during cloudy and rainy days and requires sufficient space, its advantage is that it is renewable and free and not exposing humanity to pollution [65]. Finally, solar energy in these SMEs is a better alternative against global warming which causes climate change and benefits SMEs’ competitiveness [65]. Furthermore, SMEs need to have access to low-cost energy use and be allowed to have an agreement with the solar suppliers as service providers without the control of Eskom to assist these SMEs with the regular maintenance of these solar panels in a case where solar usage challenges occur [66].



There is a lack of environmental standards in place in the country to improve the supply chain and employees’ performance for cost-saving in SMEs [43]. It is essential to incorporate environmental standards in technology to ensure the optimal monitoring and traceability of products, improvement of energy and resource usage as well as the health and safety of employees in the workplace of SMEs. Doing so will improve labour productivity which is essential [30,43].





2.2.4. Inventory Management in Physical and Technological Capital for Profit Growth of Manufacturing SMEs


Inventory Management in Physical Capital for Profit Growth of Manufacturing SMEs


Inventory management in manufacturing SMEs means ensuring that “the correct order of material is retained at the given time to generate products that will achieve the satisfactory current customer demand at an economical cost” [67]. For SMEs to be competitive, material requirement planning is the key to determining the period and the amount of material needed from the suppliers [31]. The ability of management and employees to reduce the cost of holding stock in storage results in an appropriate production schedule and improved lead times allowing SMEs to deliver quality products on time to the customer [67,68]. As [68] discovered, management with inventory management knowledge and skills in SMEs ensures that the correct order for material is made and reliable suppliers are identified to avoid overstocking and queues resulting in waste and high costs in their businesses. Not only should overstocking be avoided but understocking should also be done away with to ensure that material is available to achieve product orders on time. This approach builds up reliability and the reputation of the business to retain customers [42,68,69].



Although understocking may prevent the business from having excessive costs of keeping capital tied up in stock, SMEs need to avoid this approach as their business may lack reserves for items that are in demand [31,69]. Furthermore, SMEs using understocking as an option may be faced with a situation where no suppliers are available to assist with materials to generate products that will meet the current market demand. In this regard, SMEs’ understocking may have no discounts in cases where specials are done in bulk [69]. A make-to-order model is also a tool aiding managers or owners of SMEs to ensure they acquire the material capacity level required to generate the products for the customer [70].




Inventory Management in Technological Capital for Profit Growth of Manufacturing SMEs


One of the growth features concerning the improvement of assets of SMEs is the use of inventory tracking systems to ensure optimal traceability of material and products in storage and across the supply chain for improved efficiency in the plant or factory [71]. Traceability means “the ability to locate inventory and access information related to their lifecycles across the entire supply chain and to ensure product quality and safety” [72]. The use of upgraded tangible assets involving computers, phones, printers, cash in terms of saving in a safe deposit box and intangible assets including innovation, networking incorporated into machines and processes in the factory, shop floor or plant facilitates supply chain and inventory control in SMEs [20]. Optimal supply chain and inventory reduction result in smart manufacturing for cost saving and profit growth of SMEs (62). Introducing just-in-time systems in SMEs aid managers and owners to ensure that the correct quantity and quality of the product are generated and waste is eliminated for cost saving [73]. As was discovered by [22,37,74], using just-in-time via Enterprise Resource Planning (ERP) systems enables SMEs to work cost-effectively within departments by minimising material kept in storage, ease communication and aids SMEs to respond quickly to the customers’ needs.



Familiarising SMEs with E-commerce facilitates the ordering and communication between these SMEs, suppliers, and customers and for these SMEs to receive material from suppliers and deliver customers’ products on time. The emergence of E-commerce, radio frequency identification (RFID) and industrial robotics reduce the process, cycle, lead- and downtime to deliver quality products on time to the customers [22]. In response to gaps in the literature to answer research objectives, this paper explores the experience of SMEs using the methodology of how physical and technological capital factors influence the profit growth of SMEs as well as the merging of efficiency tools in physical and technological capital for the profit growth of SMEs.





2.2.5. The Role of Physical and Technological Capital Efficiency for Profit Growth of SMEs


The study has shown in the literature that SMEs are the core of economic growth globally. The SMEs’ realisation to understand the aforementioned phenomenon and improve profit growth in their businesses, may contribute to economic growth and improve the standard of living by creating jobs worldwide [33,60,63]. As a result, the literature motivates this study to adopt the use of physical and technological capital efficiency merging manufacturing systematic planning, work study, standardisation, and inventory management in the operational process for SMEs profit growth, which is currently lacking. A framework for the conceptual model proposed in this study is tailored in the next section, which allows the causal relationship between physical and technological capital efficiency and SMEs profit growth.






3. Methodology


The goal of this research was to identify the physical and technological constraints affecting the profit growth of SMEs in Gauteng, South Africa. Since SMEs growth is a challenge globally, South African SMEs are also faced with the physical and technological capital constraints failing these enterprises to grow. SMEs are regarded as having a high business failure rate, resulting in some of them failing to sustain profit growth in their business [12,15,16]. The scrutiny of the broad content examining and probing further these constraints and the reasons for their businesses’ failure to sustain profit growth were advocated by the Gauteng owners/managers.



3.1. Developing the Physical and Technological Capital Efficiency Model for Profit Growth of South African SMEs


The adoption of the conceptual model is depicted in Figure 2 below, which supports the use of physical and technological capital efficiency to ensure SMEs sustainable profit growth in Gauteng, South Africa. To adopt this model, the first objective was to investigate the perception of the participants attitudes concerning the physical and technological capital challenges impacting the profit growth of SMEs. The final objective was to use manufacturing systematic planning, work study, standardization, and inventory management as physical and capital efficiency tools to alleviate physical and technological capital constraints and sustain the profit growth of their businesses in the Gauteng Region in South Africa. The use of this model depicted in Figure 2 below, was to ensure that these constraints are not overlooked.



The model in Figure 2 above, is extracted from the literature debated comprising physical capital constraints involving the material flow, machine utilisation, location, workplace environment and use of energy as well as technological capital constraints including tangible and intangibles negatively impacting on the profit growth of SMEs. In this study, tangible assets included equipment such as a desktop computer, laptop, printer scanner, phone, and smart phone, while intangible assets included employees’ knowledge and skills, internet, Wi-Fi, and software to connect their technological devices. This model reflects the literature discussed concerning the physical and technological capital factors hindering SMEs profit growth and how the physical and technological capital efficiency can contribute to the sustainable profit growth of SMEs in Gauteng South Africa.




3.2. Research Design


The study was qualitative and descriptive in nature using exploratory design to provide an understanding of the experience and perception of participants concerning the impact of an efficient approach in physical and technological capital for the growth of SMEs in Gauteng, South Africa [75]. For the study under time horizon, a cross-sectional study was used, which described the incidence of the phenomenon regarding efficiency into physical and technological capital for growth in the manufacturing SMEs in Gauteng at a single point in time.




3.3. Research Methods


3.3.1. Ethical Consideration


Before conducting the study amongst SMEs in Gauteng, South Africa, an ethical clearance certificate was granted by the Research Committee at the University of Johannesburg. The purpose was for the researcher to adhere to the ethical principles in terms of confidentiality, informed consent, anonymity/privacy, the prevention of conflict of interest and to ensure that the participants are not harmed. Pseudo-characters were used to protect the identity of participants.




3.3.2. Population


This study targeted the population of SME owners or managers operating in the cities located in Gauteng, South Africa. Generalisation was not advised because the study did not use random samples or statistical rules, necessitating the use of a qualitative method [75].




3.3.3. Sampling and Data Collection


The minimum acceptable sample size for non-probability sampling involving purposive sampling is between five (5) and 25; ethnographic, between 35 and 36; grounded theory, between 20 and 35; homogeneous population, between 4 and 12; and heterogeneous population, between 12 and 30 when conducting a semi-structured interview [75]. An acceptable minimum purposive sample size for conducting a qualitative study using semi-structured interviews for SMEs with similar characteristics should be small and this instrument cannot be considered to be statistically representative of the target population [75,76]. The purpose of selecting a purposive sample was to collect data from a very small sample and obtain informative responses from potential and experienced participants in manufacturing within the stratum of SMEs in order to answer the research question(s) asked and meet research objectives in accordance with the study [75].



A purposive sample of 15 owners/managers in SMEs was selected as shown in Table 1 below. Face-to-face interviews were conducted and a response rate of 100 per cent was obtained from a total sample of 15 SMEs in Gauteng, South Africa. Data from Table 1 reports on the 15 participants interviewed, clustered into three SMEs of which five (5) are from very small, small and medium enterprises respectively. The first brief interview was conducted to determine which enterprises fall into the very small, small and medium-sized categories, as shown in Table 1.



Of the 15 participants indicated in Table 1 below, three (3) SMEs were doing business making cupboards, five (5) focused on steel work followed by one (1) each making masks, caps, packaging boxes for pens, disposables, beds, cables and rubber respectively. Some participants were approached through email with the support of calls and others were contacted in person to participate in the study.



The same researcher interviewed all participants using the same interview guide and the location for the interview between the researcher and the participant. Each participant was given a consent letter to sign in accordance with the two parties’ agreement. This letter stated the purpose of the interview as well as the participant’s contribution to the study. This study used the interview guide encompassing examples of questions asked, which included the “physical and technological capital challenges impacting on profit growth of SMEs, how manufacturing systematic planning, work study, standardisation and inventory management impact on physical and technological capital for profit growth of SMEs in the manufacturing sector”.



The study period to collect data from the participants took place from September 2020 to May 2021. One-on-one communication with the participants was conducted using a semi-structured interview of 10 open-ended questions to explore further information that is of value to the study. The duration of the interview was 45 to 60 min. In terms of gender, only men were identified in this study. In terms of race, the study targeted one white male, one Indian male and 13 black males. Of the 15 participants concerning ordinal interval, 27% were owners and 73% were managers in SMEs



From the responses of the 15 participants indicated in Table 2 above, only one (1) SME had been in business for less than 5 years and one (1) SME exceeded 40 years in the business. Five (5) SMEs had been operating for a period of six (6) to 10 years followed by six (6) SMEs, which have been in business for 11 to 20 years. The merging of the anticipated efficiency tool based on the subject was seen as revealing SMEs’ opportunities for sustainable growth in their businesses. These participants were voice-recorded and verbatim responses were transcribed for each participant. During the study, these interviews were conducted until data was saturated due to new information on other interviews that could not be generated [75].




3.3.4. Data Analysis


Content analysis was used to provide central information about the SMEs’ background in a data set and to draw and verify conclusions concerning the study [75,77]. Data collected was then analysed to discover any physical and technological constraints as well as positive or negative influences of the physical and capital efficiency tools impacting on profit growth of SMEs [75]. Of the 15 participants, 27% were owners and 73% were managers in SMEs. The study led to findings and a discussion to answer the research objectives.






4. Findings and Discussion


Findings in numerous figures below address the experiences of the participants on the physical and technological capital factors influencing the profit growth of SMEs in Gauteng, South Africa. From the finding of the results analysed, the following outcomes were attained as indicated in Figure 3, Figure 4 and Figure 5, below.



4.1. Physical Capital Factors Impacting on the Profit Growth of SMEs in Gauteng


Physical capital factors used in this study entail material, machinery, and location in terms of storage, layout and energy. The challenges concerning material were based on material, processes and product quality checks including mate rial handling.



4.1.1. Material


From the responses of 15 participants in Figure 3 below, only 14 SMEs did material quality checks before using the material in the production line. In contrast, all SMEs did product quality checks before packaging and delivery to the customer. Concurring with the literature, the results reported that it is important for SMEs to do the material quality check, even though suppliers provide material with test certificates. There may be errors that suppliers could not notice when delivering the materials to SMEs as their customers. [28,30].
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Figure 3. Physical Capital Challenges in SMEs in Gauteng, South Africa. 
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Of the 15 participants, 10 SMEs used manual handling, two (2) had overhead cranes, four (4) a forklift and one (1) pallet jerks to move material and products to a storage warehouse and the respective workplaces for the production line. To clarify, employees in SMEs differed in the way they handle material. From the responses of the participants, SMEs which were exposed to material handling not using any mechanical system were four (4) very small and five (5) small enterprises. Some used forklifts, and overhead cranes and others focused on the pallet jerks as their mechanical means to handle material. A deduction is made using the findings to justify the literature that the challenges facing SMEs involve poor material handling, which could result in excessive inventory, waste, and long lead times leading to excessive costs in SMEs [25].




4.1.2. Machine


It is evident from the responses of the 15 participants in Figure 3 above, that about nine (9) SMEs adhered to scheduled machine maintenance and three (3) small and three (3) medium enterprises failed to maintain their machines regularly. The outcome of the findings is provided which supports the literature. Failure to maintain machines regularly resulted in frequent machine breakdowns due to poor planning by the management of SMEs. Poor planning caused backlogs in manufacturing, waste and high costs are incurred negatively impacting the profit growth of SMEs [13,32].




4.1.3. Location


In terms of storage space, as indicated in Figure 3, about 10 of the 15 participants reported that SMEs had space provided for the material. Of the 15 participants, only eight (8) were able to provide space for the products. Most SMEs that were negatively affected regarding the storage space for both the material and products were medium enterprises. The relevance of these findings to the literature studied and discussed is that inventory in SMEs is properly monitored if there is sufficient storage to cater to both material and products [17].




4.1.4. Workplace Layout


Data from Figure 3 above indicates that employees of some of the SMEs do not want to comply with the safety measures put in place by SMEs. Of the 15 participants, about five (5) SMEs were exposed to chemicals and two (2) small enterprises incurred gas emission challenges that affected their well-being. These findings concur with the literature that SMEs are not complying with safety standard regulations. Not adhering to the efficient use of work methods and standard operating procedures results in injuries and accidents and high costs for SMEs [13,33].




4.1.5. Energy


Data shown in Figure 3 above concerning electricity indicates that SMEs were faced with downtime and production delays which resulted in waste and high costs. Of the 15 participants, 13 SMEs experienced backlogs and network challenges caused by load-shedding. These findings concur with the literature that load-shedding has a direct negative impact on the operations of businesses as it disturbs the sales, profitability and productivity growth of SMEs [34,35].





4.2. Technological Capital Factors Impacting on the Profit Growth of SMEs in Gauteng


The technological capital factors consisted of tangible and intangible assets. Engaging with the participants in SMEs concerning the type of tangible and intangible issues contributing to SMEs’ profit growth is very important. This conversation helped SMEs to be aware of what influences the profit growth of their businesses. Without knowing their challenges when interacting with suppliers and customers it will be impossible to know what input resources they should use to meet the current market demand and what frustrates them not to sustain the profit growth of their businesses.



4.2.1. Tangible Assets


Tangible assets are indicated in Figure 4 below. From the responses of the 15 participants as indicated in Figure 3 below, about eight (8) SMEs reported that they are still using desktops or personal computers. Three (3) of the SMEs operated laptops. Only three (3) SMEs used both desktops and laptops. The findings support the literature that the challenges amongst these enterprises are that the delay in their communication process and lead times using desktops to interact with their customers on product orders prevails [3,39].
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Of the 15 participants, only two (2) medium enterprises are using printers and 12 of these SMEs have both scanners and printers. These findings agree with the literature that using a scanner rather than a printer contributes to saving time and cost rather than printing on paper [20]. From the responses of 15 participants, as indicated in Figure 4 above, eight (8) SMEs were using landlines and six (6) of them had smartphones to communicate within the business, with suppliers and customers. Only one (1) SME used both a landline and a smartphone in their business. The significance of these findings to the literature studied and discussed is that if landline phones are affected by load-shedding the communication process between SMEs and their customers is delayed [34]. Of the 15 participants as indicated in Figure 4 above, four (4) SMEs are using a barcoding system to scan each label into each item separately. Only three (3) SMEs depended on the invoices they receive from suppliers and eight (8) SMEs recorded manually to determine the amount of material they must use on the production line to generate the products and services for the customers. The findings concur with the literature that barcoding systems allow the rapid and accurate recording and transfer of information to track the material at a time, work-in-process and completed product within the workplace to deliver the products on time to the customer [37,38].




4.2.2. Intangible Elements


It is apparent in Figure 5 below, that none of the employees in very small enterprises were hired with knowledge and skills. Instead, they engaged these employees in training to do specific work. What is interesting is that about 80% (n = 5) of small and medium enterprises respectively were hired with knowledge, skills and experience from their previous employer. These employees would go through screening providing the relevant documents for the task and the owner or manager would ensure the candidates are fit for the position applied for. These findings justify information in the literature that the appropriate recruitment processes must be followed by small and medium enterprises to hire the right candidates with the knowledge, skills and experience for the jobs being carried out in their businesses (5, 44].





[image: Sustainability 15 06621 g005 550] 





Figure 5. Technological Capital Challenges in SMEs in Gauteng, South Africa. 






Figure 5. Technological Capital Challenges in SMEs in Gauteng, South Africa.



[image: Sustainability 15 06621 g005]





The following participants representing SMEs were required to express their understanding of the type of technology device they used when networking with suppliers and customers. Of the 15 participants in Figure 5 above, 13 SMEs reported that they used the internet followed by 12 SMEs that used Wi-Fi as well as 14 of these SMEs have software to connect their technological devices.



The findings regarding the internet, Wi-Fi and software [21] used in SMEs concur with the literature that without these networks, communication is delayed amongst parties involved and customers’ requirements are not met [20].





4.3. Merging Manufacturing Systematic Planning, Work Study, Standardisation and Inventory Management in Physical and Technological Capital for Profit Growth of SMEs


4.3.1. The Analysis of Manufacturing Systematic Planning for Profit Growth of SMEs in Gauteng


The analysis of manufacturing systematic planning for profit growth of SMEs in Gauteng is summarised in Figure 6 below.



It is also evident in Figure 6 that 12 of the 15 SMEs were provided with training and 10 of them developed new products for customisation. Motivating employees through empowerment based on the work itself and technology introduced in manufacturing to improve the supply chain and operation in the workplace was important [36]. Of the 15 participants, about 10 SMEs were involved in new product development. New product development differs from one SME to the other. Some of these SMEs designed new products using their innovativeness without relying on what is required by the customers to attract them. The findings concur with the literature that other SMEs design a new product depending on the order and manufacture of what is required by the customers (74, 77). Only five (5) SMEs generated the old-fashioned and usual products for customers. Findings regarding new product development support the literature that SMEs are not yet ready to engage their employees in new projects of developing a new product for the current market demand [15,24].



All areas investigated using manufacturing systematic planning, which involves the production systems used, training and engaging in new product development were seen by most of the participants as positive and contributing to the profit growth of SMEs. Mass production was mainly used in medium enterprises as they operated on a large scale compared to very small and small enterprises. Numerous conversations were identified by various participants regarding the types of manufacturing systems used in the businesses although some had combinations of these systems to generate products. The findings analysed concur with the literature that failure to empower employees through the training needed in manufacturing is a barrier to improved operation hampering the profit growth of SMEs [36].




4.3.2. The Analysis of Work Study for Profit Growth of SMEs in Gauteng


The analysis of the work study for profit growth of SMEs in Gauteng is summarised in Figure 6 below.



From the responses of 15 participants, the results in Figure 7 above, indicate that about 13 SMEs ensured that good housekeeping is kept in their workplace. There are different ways in which the area should be conducive for employees to walk and work, including customers. Various conversations were presented as responses from the participants. A cause-and-effect diagram was not used by all SMEs to indicate areas of manufacturing that needed improvement. Only seven (7) SMEs, including small and medium enterprises, used process charts to record all activities that needed recovery.



Of the 15 participants, the results further reported that four (4) SMEs used a flow diagram to indicate the movement of employees, materials and equipment or machinery in the workplace. Only three (3) small and medium enterprises respectively used time study stopwatches to measure work and identify the appropriate standard time for the job being carried out. None of these SMEs used digital video cameras for recording. The findings agree with the literature video application when conducting work study investigations, which can assist managers to recover information on the operational activities that need improvement urgently [58,59].




4.3.3. The Analysis of Standardisation for Profit Growth of SMEs in Gauteng


The analysis of standardisation for profit growth of SMEs in Gauteng is summarised in Figure 8 below.



Of the 15 participants involved in the study as indicated in Figure 8 above, close to five (5) SMEs were certified with the ISO 9001 Quality Management System, four (4) with the ISO 14001 Environmental Management System and three (3) with the OHSAS 18001 Safety Management System. None of these SMEs was certified with the ISO 50001 Energy Management System. Of the 15 participants, 12 complied with ISO 9001 quality, and nine (9) ISO14001 environmental and OHSAS safety standard regulations respectively. Only two very small enterprises complied with ISO 50001 energy standard regulations.



The findings concur with the literature that SMEs need to be certified with standard regulations about manufacturing to ensure that employees are working in a healthy, safe and comfortable environment [33,57,62]. They must not only be certified but also adhere to the standard regulations required in the workplace. As indicated by Participant 2, SMEs may not be ready for new energy systems due to a lack of financial capacity to purchase solar panels for the sustainability of their businesses [13,32,57,63,64].




4.3.4. The Analysis of Inventory Management for Profit Growth of SMEs in Gauteng


The results are reported in Figure 8 below and discussed in detail how inventory impacts physical and technological capital for the profit growth of SMEs.



It is very interesting that in Figure 9 above, all SMEs prepared orders according to customer specifications and 12 SMEs used more than one supplier to order material. The majority of the SMEs mainly affected by product waste were small and medium enterprises. In terms of storage space, as indicated in Figure 9 above, about 10 of the 15 participants reported that SMEs were able to provide space for the material. However, of the 15 participants, only eight (8) were able to provide space for the products. Most SMEs affected regarding the storage space for both the material and products were medium enterprises.



Two (2) participants are from medium enterprises, one of which used SAP and the other focused on Microsoft dynamics ERP systems to facilitate the supply chain and operations process for cost saving and profit growth of their businesses.



Of the 15 participants, about four (4) SMEs used just-in-time through the ERP system to achieve their organisation functions and respond faster to the current market demand. Each SME decided individually as to which type of ERP system to use to improve their supply chain and operations for the profit growth of their businesses. It is evident from the responses made by Participant 13 that most of these SMEs who did not use E-commerce that unsophisticated internet sites, which involved telephone and emails were the routes that they used to interact with their customers. Of the 15 participants who reported, only one (1) SME, in particular the small enterprise, used industrial robotics to assemble bakkie liners. Of the 15 participants that reported, only one (1) SME used RFID to instantly track and identify multiple labels or codes attached to the items they have in storage to be used for the assembly of light delivery van liners.



The findings support the literature that inventory management was found to be the key efficiency tool to ensure that there is an appropriate order of material, the cost of holding stock is reduced and lead time is improved [67,68,69,70]. These findings support the literature. These findings further concur with the literature that states that introducing the inventory tracking system aids SMEs to trace material and products in storage optimally and ensures the product quality before it is delivered to the customer [71,72].



The findings support the literature that upgrading assets in the SMEs’ operations facilitates the communication and supply chain process to ensure optimal inventory control in their businesses [62]. Incorporating technology systems in manufacturing involving just-in-time systems [73], ERP [22,37], E-commerce, RFID and industrial robotics [22], improves the communication and supply chain process to deliver products and services to the customer on time [22,37,73].



Since the study reported the aforementioned findings and the literature on how physical and technological capital constraints have a negative impact on the profit growth of SMEs, the progress of SMEs is dependent on the adoption of physical and technological capital efficiency as the driving force of profit growth in their businesses.






5. Concluding Remarks and Managerial Implications


This paper explored the literature regarding the physical and technological capital challenges in SMEs impacting on profit growth of SMEs coupled with how profit growth can be sustained by merging manufacturing systematic planning, work study, standardisation and inventory management in physical and technological capital. From the literature discovered and the gaps identified numerous objectives supporting the literature were formulated and a qualitative empirical study was conducted.



For this paper to answer the first objective, numerous conclusions were drawn. Firstly, the study focused on the physical capital constraints impacting the profit growth of SMEs. The affected SMEs regarding manual material handling involved very small and small enterprises. The failure of these enterprises to handle material is due to incorrect methods resulting from poor planning by management. Secondly, these challenges may be attributed to these enterprises being small-scale enterprises with less financial capacity to purchase the appropriate mechanical tools for handling the material. Small and medium enterprises are faced with unscheduled machine maintenance resulting in frequent breakdowns affecting the production line. The lack of adequate storage space for materials and products experienced by medium enterprises may result in capital tied up in stock and may result in damage incurred and economic losses. Prolonged periods of load-shedding affect the SMEs’ production line, and the status of the business may be ascribed to the countries’ poor financial state. Employees faced with gas and chemical emissions resulted from either lack of management commitment to providing personal protective equipment or employees not adhering to safety standard regulations.



Secondly, the study focused on the technological capital constraints impacting the profit growth of SMEs. The use of desktop computers consumes more electricity and results in taking longer due to low data storage and may cost the company more money, especially in cases when there is a power cut. Secondly, printers cost SMEs more money in terms of printing. Manual recording/material checklists and lack of barcoding delay the production flow and communication process leading to backlogs impacting the customers’ requirements. Lack of employee knowledge in very small enterprises is due to the lack of these enterprises’ financial capacity as well as being a small-scale sector.



For this paper to respond to the second objective, several conclusions were drawn focusing on the merged physical and technological efficiency tools to sustain the profit growth of their SMEs. Currently, new product development is in high demand. Small and medium enterprises show no sign of engaging in the design of new products. Failure to develop a new product for customers results from a lack of innovation in small and medium enterprises. SMEs’ inability to use cause-and-effect diagrams results in the SMEs struggling to identify non-value-adding activities for improvements in the workplace. The SMEs’ inability and lack of commitment to use video recordings wasted time and money and the absence of this device using manual recordings may lead to the information getting lost.



A lack of exposure to the use of the flow diagram and flow process charts hampers very small and medium enterprises’ ability to identify the movement and work activities carried out by employees and machinery. Once the flow process chart and diagrams are made, specific positions and operations would be assigned to relevant employees and appropriate machines. Although time study stopwatches are regarded as traditional, failure to use the device leads to very small enterprises not measuring work and identifying the proper standard time for the job being carried out. The hesitance to use digital cameras when conducting work study may delay the investigative process, is time-consuming to document the information and at times fails to gather other information significant to the investigation of employees, machines and operational process improvement.



SMEs’ failure to certify and comply with standard regulations involving ISO 9001, ISO 14001, OHSAS 18001 and ISO 50001 results in poor quality service delivered to the customers. Poor quality service may be due to failure to involve employees in decision-making and not providing new knowledge thereof. Most of the small and medium enterprises failed to manage waste. An inability to manage waste may be due to poor planning and control, and failure to adhere to required work methods and standard working procedures. Not all SMEs could afford to use enterprise resource planning, E-commerce, robotics and RFID in the manufacturing or production process. Not using these systems may be due to a lack of capacity to purchase this kind of technology to run production, resistance to change and not knowing thereof as well as a lack of support from the government.



Regarding the managerial implications, there are respective technological training that SMEs owners or managers need to go through, which are recent for practice which is where these SMEs are lacking. The findings encourage owners or managers in SMEs to adopt the model focusing on the profit growth using physical and technological capital efficiency merging these tools as well as involving the suppliers, customers, the government and relevant business stakeholders.




6. Research Limitations


The following study limitations related to the literature and findings were addressed:



The literature on how physical and technological capital efficiency tools such as manufacturing systematic planning, work study, standardization, and inventory management can help SMEs grow their profits is limited. The framework developed for this model only depended on the response of the owners and managers located in Gauteng rather than all regions in South Africa. A cross-sectional study was chosen as the time horizon for data collection because the information was collected all at once. As opposed to longitudinal studies, which have the comparison of information for SMEs profit performance that could be investigated before, during, and after to determine the variation of the SMEs profit growth, this tool would be sufficient to provide proper results for the profit growth of SMEs.




7. Research Contributions


This paper provides a constructive background to the empirical interrelationships found between efficiency, physical and technological factors, and profit growth of manufacturing SMEs.



What is different from previous studies is that research that has specified the use of physical and technological capital efficiency merging manufacturing systematic planning, work study, standardisation and inventory management for SMEs profit growth could not be discovered.



This study contributes to the body of knowledge of the profit growth challenges that SMEs face in South Africa, and how these pitfalls could be minimised by incorporating these efficiency tools.



The findings of this study contribute to the existing literature in two ways. First, this study provides empirical evidence of the positive impact of physical and technological capital on SMEs’ profit growth. Profit growth has been found to be significant for the long-term survival of SMEs because they are seen as contributing to economic growth and creating jobs [1,2,3].



The ultimate contribution is that this research developed the physical and technological capital efficiency model which uncovered the main pointers that could significantly improve the profit growth of SMEs.



Measuring the integrated efficiency tools involving manufacturing systematic planning, work study, standardisation and inventory management in physical and technological capital for SMEs’ profit growth is essential. This study could be replicated in SMEs in other provinces in South Africa to verify whether similar findings could be attained to validate the conceptual model.




8. Recommendations and Future Research


This paper recommends that the government be involved and committed to these SMEs by providing training, access to financing, appropriate business areas and structures and another business acumen. Based on the literature and empirical information presented, conclusions drawn, and contributions made, it is anticipated that the model will be of value to academics, researchers, students, including SME owners in business growth. This paper proposes a conceptual model to address the physical and technological capital factors impacting SMEs profit growth incorporating manufacturing systematic planning, work study, standardisation and inventory management. The collaboration of SMEs, including employees with the government agencies, suppliers and customers on the adoption of the physical and technological efficiency model for profit growth should be considered.
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Figure 1. Annual Percentage Change-Volume of Manufacturing Production Output [26]. 
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Figure 2. Conceptual Model of Physical and Technological Capital Efficiency for the profit growth of SMEs. Source: adapted from the literature. 
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Figure 6. The Analysis of Manufacturing Systematic Planning (MSP) for Profit Growth of SMEs in Gauteng. 
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Figure 7. The Analysis of Work Study for Profit Growth of SMEs in Gauteng. 
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Figure 8. The Analysis of Standardisation for Profit Growth of SMEs in Gauteng. 
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Figure 9. The Analysis of Inventory Management for Profit Growth of SMEs in Gauteng. 






Figure 9. The Analysis of Inventory Management for Profit Growth of SMEs in Gauteng.



[image: Sustainability 15 06621 g009]







[image: Table] 





Table 1. The cluster of Five Geographical Areas and Five Strata of SMEs in Gauteng.
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Cluster

	
SMEs Strata




	
Very Small

	
Small

	
Medium

	
Total






	
Ekurhuleni

	
1 Cupboard (Wood)

	
1 Cable

	
1 Disposable Food Containers

	
3




	
Johannesburg

	
1 Gate (Steel)

	
1 Face Mask (Textile)

	
1 Packaging Box (Pens)

	
3




	
Pretoria (Tshwane)

	
1 Cupboard (Wood)

	
1 Bakkie Liner (Rubber)

	
1 Textile (Embroidery & Caps)

	
3




	
Vaal (Sedibeng)

	
1 Steel Cutting

	
1 Cupboard (Wood)

	
1 Printer Roller (Steel)

	
3




	
West Rand

	
1 Bed

	
1 Drill Bit (Steel for Mines)

	
1 (Steel Tanks)

	
3




	
Total

	
5

	
5

	
5

	
15
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Table 2. SMEs Years in Operation in Gauteng.
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Classification of SMEs

	
Frequencies




	
1–5

years

	
6–10 years

	
11–20 years

	
21–30 years

	
31–40 years

	
<40

years

	
Total






	
Very Small

	
0

	
4

	
1

	
0

	
0

	
0

	
5




	
Small

	
0

	
1

	
3

	
1

	
0

	
0

	
5




	
Medium

	
1

	
0

	
2

	
1

	
0

	
1

	
5




	
Total

	
1

	
5

	
6

	
2

	
0

	
1

	
15
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