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Abstract

Background: Lower-tier firms are less competitive than tier-one firms in many areas of the South African automotive industry. One of the reasons for low operational competitiveness and productivity can be attributed to the knowledge and problem-solving skills of employees. There are many training programmes for lower-tier firms to improve their productivity. The quality control (QC) story problem-solving methodology, together with the combination of classroom and onsite training is effective in improving productivity.

Aim: The aim of this study was to assess the impact of Kaizen practices and training on productivity improvement. The study investigated the relationships between the QC story problem-solving, the consultants’ capability, and productivity improvement.

Setting: The study was conducted with 20 lower-tier firms in the automotive sector in South Africa, which received basic Kaizen training from trained consultants between 2022 and 2023.

Method: The study was quantitative and a survey questionnaire was used to collect the firm’s data before and after the training interventions. Assessments were conducted on consultants focussing on training capability and practical implementation capability.

Results: The results of the study showed that the QC story problem-solving method is efficacious in improving productivity within automotive firms at all tier levels. The capability of the consultant showed a correlation with the improvement of the firm’s productivity.

Conclusion: The QC story problem-solving method is a successful approach to improving productivity in automotive firms. The improvement ratio, however, showed short-term impact, which was measured at the end of the Kaizen intervention. It is necessary to examine the long-term impact of such interventions to understand sustainability.

Contribution: The effectiveness of the QC story problem-solving methodology in conjunction with classroom and on-site training to increase productivity is demonstrated by this empirical investigation.
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Introduction

Competitiveness theory refers to the idea of comparable costs and may refer not only to businesses but also to entire economies. If a company’s unit costs are lower than those of other companies in the same market, the former will be more competitive than the latter. A country’s economy is competitive if its companies have lower unit costs than those in other countries. Every element that promotes productivity and, as a result, decreases the unit costs of enterprises in an economy helps to boost the economy’s competitiveness (Sisay et al. 2021).

Rudianto (2009) states that because competitiveness is evaluated for countries and businesses in a global setting, it is inseparable from globalisation. Business competitiveness is evaluated in the context of competitors in a global industry, while other countries would serve as the standards for national competitive advantage. It is important to focus on industries and industrial segments rather than the economy in its entirety when evaluating competitiveness. The gap between what a company can produce for its customers and what it costs to produce that value gives it a competitive edge. In an effective market economy, competition is a major engine of economic growth. Every nation must increase its competitiveness on many economic metrics at the domestic level to gain a competitive edge on the global stage. One direct method to increase resilience and competitiveness and promote more sustainable growth is to re-inject resources into the manufacturing process, reduce waste, and lessen reliance on erratic supply sources (Muradov, Hasanli & Hajiyev 2019).

The competitiveness of the market for any company’s particular products or industry determines its actual profitability. The business expands on its own if the market is unable to compete and has potential for growth. Expanding a firm is difficult for a corporation in a highly competitive market. In such cases, the company works to increase product quality to become more competitive (Jin & Ohno 2022). In sectors such as the automotive industry, where suppliers’ value adds a substantial amount to the finished product, original equipment manufacturer (OEM) competitiveness is based on the performance of suppliers in terms of price, quality, and on-time delivery (Quesada, Syamil & Doll 2006). The automobile sector in South Africa employs global operational techniques such as outsourcing, standardisation, the use of modularisation, and production optimisation. Enhancing firm-level competitiveness and maintaining quality are still difficult tasks (Barnes & Morris 2008). Firm-level competitiveness is a prerequisite for the automobile industry’s success because it necessitates effective operational performance as well as competitive labour, overhead, and material prices (Barnes, Black & Techakanont 2017).

Knowledge, a propensity for innovation, and a quicker rate of globalisation than rivals are all factors in long-term competitiveness. In today’s world, knowledge, education, cognitive technology, and intellectual capital are the cornerstones of maintaining the competitiveness of economic systems at all scales, from small businesses to multinational corporations, and from private economic entities to institutions of international integration (Autio & Acs 2010).

Automotive suppliers in South Africa are not internationally competitive, and automobile assemblers, or OEMs, frequently import lower-cost components from elsewhere. As a result, participants in South Africa’s automotive supply chains rely on one another to maintain maximum efficiency and competitiveness (Sharma & Naude 2020). It is therefore vital that these automotive suppliers have the capability to grow their businesses and be innovative to support value addition, be globally competitive, and support expansion of the supplier base (Tolmay & Venter 2017).

Kaizen, which originated in Japan in the 1950s, is a Japanese word meaning continuous improvement and is known as the secret to Japanese competitive success and has long been used with remarkable effectiveness in Japanese businesses (Binellas et al. 2024; Moi & Sing 2021). Kaizen is defined as a management philosophy using methodologies such as 5S, quality control (QC) story, and Muda elimination that facilitates ongoing, collaborative, incremental, and cost-effective enhancements in quality, productivity, cost, delivery, safety, morale, and environmental factors (Sonobe 2018).

The QC story is sometimes referred to as the plan, do, check, act (PDCA) cycle or the standardiSed QC story method to problem-solving and standardisation (Kondo 1990). A problem caused by multiple elements can be solved using the QC story technique, which is focused on evaluating the facts and data without speculating (Souza, Sousa & Nunes 2020). 5S is acknowledged as a management approach and a cornerstone of total quality management (TQM), encouraging a structured workplace that improves productivity and quality (Binellas 2024). The five Japanese phrases seiri, seiton, seiso, seiketsu, and shitsuke – which mean to sort, place in order, shine, standardise, and sustain – are the origin of the term 5S (Kanamori, Shibanuma & Jimba 2016). The Japanese word for waste, Muda, connotes inefficiency, futility, and worthlessness (Shedge et al. 2022). The seven areas of waste [Muda] identified by the core of the Kaizen concept are waiting, unneeded movement, overproduction, improper processes, unneeded supplies, defects, and transportation (Jakubiec 2022). In the automotive sector, Kaizen is essential to promoting lean technical efficiency. This framework guarantees that companies remain a long-term customer focus (Kamal et al. 2024). Many automotive companies have seen an increase in overall efficiency as a result of the Kaizen activity (Bharat et al. 2022).

The South African Automotive Masterplan’s (SAAM) 2035 vision and policies are hampered by the enormous and growing importation of components. Without thorough Kaizen training and execution, particularly in the component manufacturers, the South African automotive industry’s anticipated drive for localisation and growth, as outlined in SAAM 2035, would not be realised. The growth of the second- and third-tier car components industries, which are still inefficient and uncompetitive when compared with international competitors, is currently the main weak point (Otsuka & Ben-Mazwi 2022).

The purpose of this article was to examine the effectiveness of 4S or 5S, Muda elimination, and QC story problem-solving methodology, basic tools of Kaizen intervention for productivity and competitiveness improvement, among the randomly selected companies in the automotive value chain in South Africa. The sample companies include tier 1, 2, 3 and aftermarket suppliers, and large, medium, small, and micro-level companies. The article also identified the factors that contributed to the successful implementation of the QC story problem-solving method.

The study analysed the following:


	Relationship between the QC story problem-solving methodology used and the firm’s productivity improvement.

	Impact of the consultants’ capability in implementing the Kaizen intervention on the firm’s productivity improvement.

	Factors that are influential in improving the productivity of the firms in their current business environments.



The rest of this article is organised as follows: Literature review; The Methods section describes the research methodology and study conducted; the Results section explains the results and findings of the study; and Conclusion presents the conclusion and opportunities for future long-term studies.

Contribution of the research

The research sought to address the knowledge gap on the effectiveness of the QC story problem-solving methodology in small-, medium-, and micro-enterprises (SMMEs) in the automotive industry in South Africa.

Recent studies by Ishigame (2020) and Otsuka and Ben-Mazwi (2022) analysed Kaizen interventions in tier 1 companies and showed the impact of Kaizen on firm’s productivity improvement through training and shop floor interventions. Positive impact results included an improvement in revenue by 50%, an increase in labour productivity by more than 50%, and a decrease in lead time by 38%. The Kaizen training technique analysed in this research focused on the technical training on the factory shop floor using the QC story problem-solving approach. This is fundamental to consolidating human development and changing the employee’s mindset (Alvarado-Ramírez et al. 2018).

This empirical study provides evidence of the effectiveness of the QC story problem-solving methodology, together with the combination of classroom and onsite training, in improving productivity. The outcome of the research provides a basis for the scaling up of Kaizen in South Africa, which requires government support and has been presented to the Department of Trade, Industry and Competition (dtic) for inclusion in future policy and funding motivations. The positive indications from the research have created interest in supporting additional suppliers in the automotive industry with similar interventions.

Literature review

Theoretical review

Increased costs combined with lower product selling prices have significant ramifications, prompting first-tier component companies to cut back on their own suppliers or relocate to less expensive areas, which puts intense pressure on supply chain competition (Barnes & Morris 2008). Original equipment manufacturers and tier 1 companies are importing cheaper components from overseas suppliers, and this requires that suppliers, especially at the lower tier levels, focus on reducing costs and improving quality and output through operational excellence (Sharma & Naude 2020).

Small-, medium-, and micro-enterprises need to constantly remain competitive because of challenging business environments and the increasing global competitiveness levels. They need to review their business strategies and production processes and implement continuous improvement to reduce costs and maximise customer service levels (Ghazali, Sorooshian & Suhaila 2018; Petrillo, De Felice & Zomparelli 2019).

An essential part of Kaizen application is the development of human resources. According to Kikuchi (2023), the Kaizen human resources development goal is to create individuals capable of resolving production management-related problems such as enhancing productivity, lowering costs, and shortening delivery times. For Kaizen interventions to be successful, some of the success factors to consider are the commitment and motivation of staff, support from senior management, allocation of resources, development of a culture of continuous improvement, use of an appropriate methodology, organisation of support teams, and the presence of a facilitator to support the programme (García et al. 2014).

Kikuchi (2023) further describes the Kaizen training approach adopted by Tunisia and Ethiopia, which is essential for human resource development, where theoretical classroom teaching (CRT) and practical in-company training (ICT) are the primary building blocks. Trainees must endeavour to apply the Kaizen they learn throughout CRT on actual production floors of firms, collaborating with plant management and staff, to obtain practical training. The practical training is ‘on-the-job training’ that makes use of a ‘learning-by-doing approach’ or an ‘experience-based approach’.

Small businesses in developing nations have not found much use of the standard management methods that have been embraced by developed countries, and they have not been widely known or accepted (Higuchi, Nam & Sonobe 2015). Lower-tier automotive firms in South Africa have not adopted Kaizen as a business imperative, and this is because of a lack of adequate knowledge and methods. Small businesses rarely take advantage of management training because they do not see the benefits of doing so (Higuchi et al. 2015). If the training is conducted at the proper level and intensity, staff involvement in it may also improve business performance.

Empirical review

Omotayo, Kulatunga and Bjeirmi (2018) state that the implementation of Kaizen provides significant benefits such as increased productivity, reduction in waste, increased profit, improved customer satisfaction, enhanced quality, and increased competitive advantage. Kaizen, when used as a management model that is made up of principles, values, and tools, pursues value for the business, customers, employees, and society (Méndez & Vila-Alonso 2018).

Kaizen is a Japanese concept and means ‘change for better’. It was translated in the Western culture as ‘continuous improvement’, and was introduced to improve efficiency, productivity, and competitiveness in Toyota Japan because of increasing competition and the pressure of globalisation. Following the success at Toyota Japan, Kaizen is now widely used in many countries globally as a philosophy for continuous improvement in manufacturing and business (Berhe 2021; Ishijima et al. 2021).

Past research on the South African automotive industry shows that the application of Kaizen tools to the suppliers was effective in improving management efficiency through (1) increasing labour productivity, (2) reducing lead time, and (3) elimination of work-in-progress (WIP) (Otsuka & Ben-Mazwi 2022). Training that combines classroom and onsite practices sustains managerial skill development more than classroom training (CRT) only (Higuchi, Mhede & Sonobe 2019). The knowledge that each member of the organisation possesses determines both productivity and quality (Hosono, Page & Shimada 2020).

According to the JICA Kaizen Handbook (2018), Kaizen translated from Japanese means continuous improvement. It is an ongoing activity within an organisation, where all employees are involved in improving quality and productivity. Kaizen activities are carried out by employees who have developed a Kaizen mindset. They constantly evaluate and improve the current method of doing things. Kaizen has the potential to enhance business and operations performance when it is implemented well, and it results in higher productivity and quality (Atta-Ankomah, Appiah Kubi & Ackah 2022).

The Kaizen problem-solving method uses a combination of techniques, as described in Table 1. The application of 5S, as a basic requirement and tool of problem-solving, uses the steps translated from the Japanese acronyms of seiri [organisation], seiton [neatness], seiso [cleaning], seiketsu [standardisation], and shitsuke [discipline]. When put into practice, they reveal underlying issues that could go undiscovered (Gapp, Fisher & Kobayashi 2008). In this article, 4S and 5S are used interchangeably because 4S is used in the Toyota production system in the same way as 5S.
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Kaizen training using QC story problem-solving method in combination with 5S and Muda [waste] elimination is effective for lower-tier automotive suppliers that have lower managerial capacity than suppliers in the global value chain, and the goal of everyday Kaizen is to eradicate Muri, Mura, and Muda (Otsuka, Jin & Sonobe 2018). No work practices should have unachievable tasks (Muri), unequal production operations and their outcomes (Mura), and lack of added value or customer value (Muda). The preparation for the QC story problem-solving activity should start by identifying: (1) Muda – production elements that drive up costs, or anything that does not add value; (2) Mura – variances in work distribution, machinery output capacity, and material standards; and (3) Muri – physical and mental strain on operators as well as strain on production machinery.

The QC story problem-solving method for Kaizen activity takes data and facts into account while addressing a multifaceted problem. It is used to solve problems related to productivity, expenses, logistics, and quality. The QC story method is applied to a variety of problems, and it follows a set of steps in Figure 1. It incorporates tools and techniques from diverse approaches that are based on the PDCA cycle (Alvarado-Ramírez et al. 2018; Sicoe et al. 2017).
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Conceptual review

A study conducted with 25 Japanese companies, 105 South Korean companies, and 48 Taiwanese companies revealed that QC story problem-solving activities provide the most effective strategy for consistently boosting productivity and motivating staff members (Sha, Hsu & Chen 2016).

A study that was conducted in an automotive facility for vehicle subassemblies showed that a pair of different delivered axles was labelled with identical labels. A set of seven nonconformities that could have caused the failure was found by using the QC story method. After corrective actions were prepared and put into place, all the failures were eliminated (Sicoe et al. 2017).

Another case study from the automotive industry indicated that the number of quality problems was significantly above the target, which indicated that the corrective efforts taken did not guarantee the overall quality. The execution and monitoring of the initiative, using the QC story problem-solving approach, led to a 20% drop in repetitive claims. The implementation resulted in enhanced networking, more quality consciousness, more effective teamwork, and quality improvement using a methodical approach (Candea et al. 2021).

Box 1 shows the key elements in the conceptual framework (also see Figure 2). The framework explores how the QC story method, consultant capability, and Kaizen implementation influence a firm’s productivity. If the QC story method and strong Kaizen implementation lead to increased productivity, it can guide the government and companies in strategies and policymaking for scaling Kaizen in South Africa. If the outcome is negative, adjustments can be made to the approach.
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Methods

A 3-month basic Kaizen training was developed for 20 firms in the automotive value chain and consultants. The training outputs were analysed in relation to the characteristics of the firms and consultants. The training had modules on 5S, Muda elimination, and QC story problem-solving interventions. The outputs of the training were monitored and analysed. The interventions were implemented jointly with the consultants assigned to each firm and workplace leaders of the firms under the supervision of four Japanese Kaizen experts sent to South Africa through government-to-government cooperation. The training sought to develop the capacities of the consultants and workplace leaders as well as to improve the productivity of the firms.

Sample firms

In 2022, a survey was conducted among the automotive suppliers in Eastern Cape Province (EC), Gauteng Province (GP), and KwaZulu-Natal Province (KZN) in South Africa. The three provinces chosen are where the seven leading OEMs are located in South Africa (EC: Mercedes, VW and Isuzu; GP: Ford, BMW and Nissan; KZN: Toyota) that these suppliers supply to. From a population of 94 firms, a simple random sample of 48 firms (15 in EC, 20 in GP, and 13 in KZN) was chosen. The firms that participated in the study had shown interest in Kaizen practices.

In 2023, the 48 firms were sorted by location and divided into 20 groups in accordance with the number of employees. One firm was selected from each group using a groupwise random sampling technique. Out of the 20 firms that were selected, five firms were in EC, 10 firms in GP, and five firms in KZN. The total number of 20 companies and their locations were decided based on the maximum capacity that the basic Kaizen could accommodate. As a result, 20 firms, including one large (with more than 250 employees), nine medium (with 51 to 250 employees), seven small (with 11 to 50 employees), and three micro (with 10 or less employees), were selected. Ten were tier 1 (more than 10% of total manufacturing sales were to OEM), eight were tier 2 (more than 10% of sales were to tier 1), one was tier 3 (more than 10% of sales were to tier 2), and one was in the automotive manufacturing aftermarket.

Selection of consultants

Twenty-four consultants were selected from five business support organisations in South Africa, namely, Automotive Industry Development Centre Eastern Cape (AIDC-EC), Automotive Industry Development Centre Gauteng (AIDC-GP), Plastic South Africa (Plastic SA), Productivity South Africa (Productivity SA), and Production Technologies Association of South Africa (PtSA). The organisations were selected because they were government-supported agencies that were involved in the implementation of productivity programmes in SMMEs, and they were able to provide their services for this intervention at no cost. The selection of the 24 consultants was based on the manageability for classroom training and on having enough consultants to implement the productivity programme at the 20 firms selected. The consultants were selected based on interviews and past job records in relation to sufficient experience on quality and productivity improvement (QPI) activities.

Kaizen training

From August to November 2022, short-term sensitisation training was conducted at 12 firms out of 20 firms. Although an invitation was extended to all the 20 companies, 12 volunteered to participate in the training. The training had 2-day CRT that covered 4S or 5S, Kaizen and Muda theory, 1-day 4S or 5S practice in the firm, and 2 half-day follow-up activities. After the sensitisation training, the firms were assessed on the level of implementation of 4S activities, management commitment, and management systems by using a checklist and rating on a scale from 1 to 5.

From August to November 2023, 20 firms participated in the basic Kaizen course that implemented 4S or 5S, Muda minimisation, and QC story problem-solving activities (interventions). The training consisted of 2 days of CRT for workplace leaders, lectured by the consultants, and 3 months of ICT. Prior to the CRT for firms, the consultants participated in 5 days of CRT and their Kaizen knowledge was assessed through a test. During ICT, one or two consultants were assigned to one firm, and they visited the firm once a week to support Kaizen implementation. The actual period and number of visits depended on the progress of the Kaizen activities in each firm. Based on weekly sessions, the workplace leaders implemented QC story problem-solving measures. Specific key performance indicators (KPIs) were set for each of the QC story problem-solving measures and were monitored before and after the implementation of the measures by the workplace leaders (Table 2).
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At the end of the training period, Japanese Kaizen experts assessed the activities in each firm to determine the effectiveness of the intervention. The Kaizen experts assessed each step of the problem-solving activities, namely, (1) selection of the theme, (2) comprehending the current situation, (3) target setting 1 (KPI), (4) target setting 2 (timeline), (5) cause analysis, (6) planning and selection of countermeasures 1 (in relation to the root cause), (7) planning and selection of countermeasures 2 (practicality), (8) implementation of the countermeasures, (9) confirmation of the result, and (10) standardisation, by using a checklist and rating on a scale from 2 to 10.

Data collection

A survey was conducted in all the 20 firms, and data were collected using a questionnaire. The questionnaire was a combination of rating-scale questions and questions that sought to know the size of the firm, position (tier) in the automotive supply chain, information sharing within the firms, and workers’ behaviour, among others. The authors pretested the questionnaire for validity over 2 days with a selection of five suppliers and additionally through 1 day of informal interviews. The questionnaire was then revised and finalized.

For sensitisation training in 2022, an improvement rate of 5S check sheet scores (4SIR) between before and after 5S implementation was used. The study made a comparison between the ‘before and after’ results of 10 firms out of 12 that participated in the sensitisation training. Out of the 12 companies trained, the consultants submitted the assessment results of only 10 companies. The before and after assessment utilized the same process, and the intention was to use the before assessment to compare with the after assessment to check the impact of the improvement of the Kaizen interventions.

For the basic Kaizen training in 2023, an examination of the productivity improvement rate (PIR), a comparison of specific KPI between, before, and after countermeasures, and a score of practical implementation capability (PIC) given to each countermeasure identified by the QC story problem-solving method were performed (Table 3).
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Four external experts evaluated the technical level of each countermeasure and scored them separately. Practical implementation capability was an average score given by these four experts and used to compare the productivity improvement using the QC story problem-solving method between the firms. Finally, 22 countermeasures in 19 firms were implemented. One firm participated in the training but did not implement the countermeasure proposed by the team of consultants and workplace leaders (Table 4).
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For the capability of the consultant, a total score of consultant competency (CC) calculated by the CRT test result and personal attribute competency evaluated by the external experts were used. Twenty-four consultants were evaluated, and 22 consultants implemented one countermeasure, and two jointly implemented one countermeasure.

Ethical considerations

Ethical clearance to conduct this study was obtained from the Research Ethics Committee, JICA Ogata Sadako Research Institute for Peace and Development (No. JICADI-202208190001). The questionnaire surveys of the companies were implemented with the financial support of JICA under the approval of an internal review board of JICA Research Institute (Reg. No. JICADI-202208190001) and a written agreement between the survey institute and the companies. The training activities were implemented based on the written agreements between the training institutions and participating companies. Both agreements required that collected data be kept anonymous and would not be disclosed in a form that could identify a firm without the prior consent of the respective firm.

Results

Table 2 shows the results of the sensitisation training and basic Kaizen training, namely, 4SIR, PRI, PIC, and CC of 23 countermeasures in 20 firms implemented by workplace leaders and 24 consultants. Firm No. 20 does not have a score of PIR because the countermeasure was not implemented. At firm No. 19, two consultants, V and W, worked on the same intervention implementation. For the sensitisation workshop, only 10 firms provided 4SIR to measure change before and after 4S. The table is sorted by tier level and in the order of PIC of each countermeasure.

Regarding countermeasures implemented, the target KPIs that indicate the focus of countermeasures vary. Twelve projects were monitored by time-related KPIs such as the reduction of changeover time of dies (six companies), lead time of the specific process (two companies), downtime, cycle time, pick up time, and checking time. Three projects were monitored by the reduction of the defect rate of products. Four projects were monitored by productivity-related KPIs (productivity or production capacity). Other KPIs include reduction of WIP, reduction of raw material loss, and improvement of plan execution percentage. These countermeasures were selected based on discussion and analysis of data obtained at each workplace so that they reflected the challenges that each firm wanted to solve within the 3-month project period.

Because the training was conducted over 3 months and utilized the QC story problem-solving method, the actual countermeasures implemented were not very complex. When the authors communicated with the firms, firm No. 15 stated that the countermeasure they implemented was not their priority issue.

Firms No. 1, 2, and 4 focused on the reduction of defect rate, which is the effective improvement of the quality of products with relatively high levels of difficulty. Hence, their PICs indicate that the level of countermeasures is also relatively high.

The data were analysed using Excel data analysis software. The data were derived from the survey questionnaire and analysed. The PIC of the firms does not show any correlation with firm size, tier, and improvement of KPI (PIR) (Table 5) and other features of firm management, such as information sharing by management and workers’ behaviours collected by the questionnaire survey. It can be said that the QC story problem-solving method is quite effective for different types of problems within firms of different sizes, types of products, and management styles that are randomly selected, although results are measured just after the intervention.
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The ranking of PIC and 4SIR shows a strong positive correlation (Table 5). This result implies that good performers of 4S or 5S activities have a high potential for improving productivity by using the QC story problem-solving method. This can be expanded that 4S or 5S is a good entry point to measure the firm’s productivity improvement at the beginning of the Kaizen intervention.

The rankings of consultant capability CC and PIC have a strong positive correlation, which means that the effectiveness of countermeasures relies on the capability of the consultants (Table 5). This is consistent with the study conducted in Ghana that showed a relationship between impact on firm productivity improvement and dependence on the level of skill of the training consultant utilized on the project (Atta-Ankomah et al. 2022). In the areas where strong correlations are indicated, there has been an improvement after the Kaizen implementation, which provides evidence that the resources and systems put in place that did not exist before have made a difference to the performance of the company supported.

The study results show that the QC story problem-solving method for Kaizen implementation can be successfully used in automotive firms irrespective of firm size and tier level, as the PIR% has been significant in all firms studied (Table 5). The overall average PIR of the 22 countermeasures is 62.0%, which is a significant improvement.

The study set out to analyse the relationship between the use of the QC story problem-solving methodology and the firm’s productivity improvement and the impact of the consultants’ capability in implementing the Kaizen intervention on the firm’s productivity improvement. The results indicated that there is a positive outcome and impact on a firm’s productivity improvement when using a combination of the QC story method and a capable consultant to support the intervention implementation.

Conclusion

Many small and medium-sized enterprises in developing countries are under pressure to improve their performance and competitiveness because of their relative size, which will make it easier for them to integrate into global value chains (Bell & Monaco 2021).

The automotive industry has enormous potential as well as challenges because of rising globalisation and severe competition. To remain competitive in a supply chain, suppliers play an important role and have historically contributed by consistently providing high-quality goods or services at competitive prices, wherever and whenever they are required. Businesses compete on a global scale, and the distinctions in productivity and quality’s contributions to global competitiveness are significant. A firm’s procedures and products can be continuously improved to achieve this (Badenhorst-Weiss & Tolmay 2016; Hosono et al. 2020; Souza et al. 2020).

The adoption of Kaizen in the automotive sector by tier 1 and OEM firms has enabled them to be competitive when compared with their international counterparts (Barnes et al. 2017). To have a competitive automotive supply chain, lower-tier firms need to adopt the QC story problem-solving methodology as a business imperative. Lower-tier firms are still uncompetitive when compared with global firms (Higuchi et al. 2024). As Kaizen has not been entrenched within lower-tier firms, the methodology of training these firms is important so that there is a corresponding impact on learning and performance.

The QC story problem-solving method, together with the ICT and CRT conducted by capable consultants, showed a positive approach for entrenching Kaizen practices within lower-tier firms. A significant improvement in the firms’ performance was realised.

The key findings from this study showed the following:


	Quality control (QC) story problem-solving method influenced an average 62% improvement of PIR.

	Quality control (QC) story problem-solving method effected improvement across companies of varied sizes and tier levels. This means that the method is versatile.

	The QC story problem-solving method had a correlation with the capability of the consultants. The training of employees by the consultant improved the QC story problem-solving method.



The study suggests that management involvement and support to Kaizen programmes in firms are a key driver. Management needs to be involved from the inception of Kaizen interventions, during the interventions, and beyond the involvement of external consultants. The gains in the firm’s productivity improvement need to be sustained and horizontally deployed by the management of the firms. It is, therefore, crucial that management in lower-tier firms has the skills and knowledge to be able to make Kaizen a business imperative.

The automotive sector in South Africa needs to localize more manufacturing, and the involvement of lower-tier suppliers is critical in this objective of the South African Automotive Masterplan 2035, which aims to increase localisation from the current average of 39% to 60% (Barnes & Black 2017). The adoption of Kaizen and the QC story problem-solving method in lower-tier firms provides a mechanism to improve quality and reduce costs and also provides a pathway to becoming globally competitive.

Limitations of the study

The study was confined to only SMMEs in the automotive industry in Eastern Cape Province (EC), Gauteng Province (GP), and KwaZulu-Natal Province (KZN) in South Africa. This created a limitation in the sample size as database information availability was limited. Cross-sectional research was performed in this study and the stated results are limited to a specific period.

Future research

In the future, a longitudinal survey and observation study aimed at identifying the effectiveness of the QC story problem-solving approach over an extended duration may be used.

The QC story problem-solving method is a promising approach to improving productivity in firms in the automotive industry in South Africa. Although the improvement ratio and its average show the short-term impact measured at the end of the training, it is necessary to examine the long-term impact with an additional questionnaire survey and with a comparison with a control group.
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BOX 1: Key elements in the conceptual framework.

Independent variables
QC story method
Consultant capability
Kaizen implementation

Dependent variable

Firm's productivity

Qc, quality control.
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TABLE 5: Correlation matrix of indicators.

Variable Size Tier PIC PIR 4SIR
cc -0.185 0.0047 0.753% -0.098 0.544%1
4SIR -0.175 0.0817 0.607% 0.2697 -

PIR 0.1297 -0.067 -0.088 = =

PIC -0.031 0.078t - - -
Tier -0.372 = = = =

CC, consultants’ capability; 4SIR, 45 or 5S implementation rate; PIR, production improvement
rate; PIC, practical implementation capability.

#. Indicates a weak positive correlation; 1, Indicates a strong positive correlation.





OPS/SAJEMS-28-6197-T2.jpg
TABLE 2: List of 23 countermeasures in 20 firms (Tier level order).

Firm Firm Tier  4SIR(%) Intervention (countermeasure) Target KPIs Production parameter  PIR (%) PIC(%) Consultant  CC (%)
Name Size T o aane
Before After

2 M 1 = Reduce defect rates by implementing Quality Alert training and addressing troubled equipment and  Reduce defect rate (%)  16.50 13 21.21 76.00 B 76.00
updating work instructions .

4 M 1 71.62 Reduce defects (flash rust, weld splatter) by training operators on cleaning and maintenance of the Reduce defect rate (%)  33.33 3.20 90.40 73.27 D 72.10
tanks, and improving work process instructions.

6 mc 1 40.78  Reduce lead times by implementing 25 (item identification and reduced retrieval, labelling, etc.) to Reduce the lead time s} 36.40 31.32 72.25 F 68.50
prepare for potential demand growth. (mins)

8 s 1 - Increase metal parts cut per hour at lazar cutter by re-programming of the cutter and by value-added  Increase productivity a4 66 50.00 70.00 H 77.60
time of the lazar cutter increased. %)

10 S 1 17.33 Reduce the lead time for B-post rework by changing layout of operation tables and introducing Reduce the lead time 112.58 88.64 21.26 69.50 J 67.80
U-Shaped movements. (mins)

12 S 1 44.04 Reduced changeover times by training operators in 55 (installing tool and equipment storage, waste Reduce changeover 60 37 38.33 68.50 L 70.60
discarding and recycling, regular maintenance, etc.) time (mins)

4 M 1 71.62 Increase production capacity by improving storage equipment capacity, creating work instructions Production Capacity .} 21 13333 65.50 o) 61.20
and SOPs, production boards for WIP and waste. Increase (qty)

14 mc 1 4478 Improved productivity by implementing 55, layouts changing and defining productivity and Increase productivity 0.28 0.83 196.43 65.50 p 68.20
monitoring. (%)

16 M i 11.34 Reduce raw material loss per shift to 0.5 tonnes/shift, which has been set as the standard, by Reduce raw material 1.39% 0.757 45.77 63.00 R 66.80
improving loading, washing and blowing process, etc. loss (qty)

17 me 1 - Reduce picking time by 5, remove unnecessary items, change floor layout, create a location board, ~ Reduce picking time 30 24 20.00 62.13 T 61.90
etc. in order to increase work efficiency. (mins)

20 M 1 - Increase production by increasing machine (lazer) utilization. Improve machine 5 No result - 48.00 X 62.00

utilization (qty)

Average - - - - - - - 64.81 66.70 - 68.43

3 L 2 - Reduce the checking process by change the layout of check stations and the frequency of check Reduce checking time 65.3 33 49.46 74.00 C 70.60
products while maintaining customer requirement. (mins)

5 S 2 80.46 Increase production by reducing machine downtime by changing 2 parts to 1 part cut/cycle and Increase production 350 650 85.71 73.00 E 71.60
machining process optimisation and maintenance, etc. Capacity (qty)

7 M 2 - Reduction of Downtime through changes storage systems, item labelling and the item condition Reduce the down time 1064 461 56.67 70.50 G 77.00
checking system . (mins)

11 M 2 108.00  Reduce coil changeover time by properly arranging work tools, installing hydraulic machines for Reduce changeover 2288 1213 46.98 69.50 K 71.80
loading coil and implementing 5S implemenation. time (mins)

13 8 2 = Reducing the laminating cycle time for a 20m roll through the installation of soft line guards on Reduce the cycle time 6.6 29 56.06 67.73 M 66.70
equipment and new roll-up tables. (mins)

7 M 2 - Reduce the set-up time(changeovertime) of the press machine by using 55, layout changes and item Reduce changeover 14 6 57.14 67.25 N 63.70
labelling to improve operator efficiency. time (mins)

15 S 2 0.00 Improve the percentage of work execution/order by 55, SOP training and review of internal Improve the plan 53 71 33.96 64.75 Q 64.70
procurement system and inventory management. execution (%)

3 L 2 - Reduction of changeovertime by saving waiting time of tool, searching for scrap shutes and tool Reduce changeover 66 15 31.82 62.33 s 68.90
handling items. time (mins)

18 s 2 s Reduce minimum and maximum percentage variation of changeover time of shaft through Reduce changeover 39 9 76.92 61.75 u 60.70
standardisation and job card implementation. time per shaft (mins)

19 M 2 6.06  Reduce work-in-progress (WIP) between dicasting and trimming by improving tool changeover, SOPs  Reduce WIP (qty) 26209 5585 78.69 59.50  VandW  61.80
and 5S implementation.

Average - - - - - - - 57.34 67.03 - 67.75

9 M 3 - Reduce setting time (changeovers) by optimising old equipment, implementing 55 and sharing Kaizen ~ Reduce changeover 75 27 64.00 69.75 I 70.70
progress with milling area employees . time (hrs)

1 M AM - Reduce skew grind failures by checking the worn out condition of the equipment parts, installing Reduce defect rate (%) 0.56 0.12 78.57 78.50 A 83.40

stoppers and equipment to remove grinder fines.

Note: Firm Size: S (Small), M (Medium), L (Large), mc (Micro).

KPls, key performance indicators; PIR, production improvement rate; PIC, practical implementation capabili

CC, consultants’ capability; 4SIR, 4S or 55 improvement rate; aty, quantity: hrs, hours; mins, minutes; SOPs, standard operating procedures.
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TABLE 1: Training modules of in-company training of basic Kaizen training.

Tools Application Purpose
45 or 55 Identification of 45 or 55 Basic requirement for
opportunity, QC story problem-
solving

Muda elimination

QC story problem-
solving activity

Qc, quality control.

Implementation of 45 or 55 in the
target workplace

Find out Muda (Mura, Muri) items
and spaces,

Gathering qualitative and
quantitative data

Selection of theme, comprehending
the current situation, target setting
(key performance indicator [KPI] and
timeline), cause analysis,
countermeasure planning (relation
between root-cause and
countermeasure, the feasibility of
the countermeasure),
implementation of countermeasure,
confirmation of result,
standardisatio

Preparation for QC
story problem-solving
activity

QC story problem-
solving method for
Kaizen activity
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TABLE 4: Number of firms in each process.

Stage Surveyin Sensitisation Surveyin  Basic Kaizen Implementation
2022 training 2023 training of measures
The number 20 firms 12 firmsout 19firms  20firms (3 19 firms had 22
of firms that of 20firms  (firmEdid firmshad  countermeasures.
participated not respond.) 2 measures  Only one firm,
of 23) company T, did

not have the
countermeasure.
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TABLE 3: Comparison of different indicators.

Indicators  Target Step Calculation method
4SIR Firm Sensitisation Percentage of improvement of the
training in 2022 score before and after a 1-day ICT
session. The scores are based on 45
implementation, and the commitment
of the top management observed by
the consultant who supports 45
implementation in the firm.
PIC Firmsand  Basic Kaizen Evaluation score by the external
consultant  training in 2023 experts based on the final presentation
on the QC story problem-solving
activity implemented in the firm.
PIR Firm Basic Kaizen Percentage of improvement of KPI
training in 2023 before and after the QC story
problem-solving intervention.
cc Consultant  Basic Kaizen The calculation of the score of each

training in 2023

consultant is based on the test result
of classroom training (knowledge) and
personal attribute competencies
evaluated by the external experts.

Qg quality control; ICT, in-company training; KPI, key performance indicators; 4SIR, 4 or 55

improvement ~ rate;

PIC, practical implementation  capability;

PIR, production

improvement rate: CC, consultants’ capability.





