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ABSTRACT 

The research is a business venture proposal focusing on exploring the concept of 

automobile interior customisation through a 3D printing. The research gap of inclusivity 

in the current offering of the automobile interior was articulated. Theories of digital 

transformation, digital maturity, innovation, lean innovation and entrepreneurship were 

used to inform this study. The conceptual framework was developed using the 

variables of age, gender, customisation, connectedness and purchasing intent.  

 

The qualitative research strategy was adopted for the research and probability 

sampling was used to sample random respondents. Reliability and validity were 

determined using CFA and SEM. The findings of the study revealed that the concept 

of customisation is not dependent on age and gender therefore an inference drawn 

was that market segmentation ought to be done by needs and preferences as opposed 

to demographics.  

 

The findings further revealed that there is a need for this customisation offering as both 

customisation and connectedness were found to be drivers of purchasing intent. The 

business case for Mageza 3D printing was advised by the findings of the study where 

the target market was identified. The business strategy focused on the market 

penetration, the staggered approach in the operations rollout to 2035 as well as the 

marketing plan for the concept of customisation. The business showed profitability of 

15% from the first year reaching 26% by the fifth year.  

 

The main limitation of the study was in the research methodology adopted whereby 

the inclusion of a qualitative research strategy would have offered a more holistic 

understanding of concept buy-in across the value chain. In this regard, future research 

was recommended to assist in solidifying this business case. 

 

Keywords: customisation, connectedness, 3D printing, vehicle interior, components 

manufacturing, digital transformation, 4IR technology 
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CHAPTER 1 - INTRODUCTION TO THE RESEARCH 

1.1. Background 

This research serves to gain insight into the drivers of automobile interior 

customisation for aesthetic appeal as well as the drivers for purchasing intent in order 

to justify a business case for customisation using flexible and cost-effective means of 

production, namely three-dimensional (3D) printing. The interior of a standard 

automobile presents itself in black, grey, or woody brown colours, which are colours 

that may not appeal to varying customer profiles (Helander et al., 2013).  

The face of the automobile driver has evolved since the introduction of the first 

automobile to South Africa in 1896. Drivers now span across all segments of society; 

across gender, age and geographical location (W. Saleh & Malibari, 2021). Customers 

are heterogeneous and interior automobile designs do not cater to this variability in 

preference thereby underestimating the importance of emotional attachment and 

connectedness which may influence consumer purchasing decisions (O’Cass, 2000). 

With 4IR technologies being widely adopted, it is now possible to achieve personal or 

customised solutions that are aimed at catering to the face of the modern driver as an 

appreciation of customer heterogeneity (Eckes, 2016). 

Historically, automobiles were made to be driven by men in many countries around the 

world with Saudi Arabia being the last country, in 2018, to permit women to drive 

automobiles (W. Saleh & Malibari, 2021). Furthermore, most automobile 

manufacturers (OEMs) originate from Western countries thus an inference to vehicle 

interior designs having a Western influence and those designs in turn making their way 

into countries such as South Africa, where the assembly is handled (Humphrey & 

Memedovic, 2003). One can therefore infer that original automobile designs were, to 

a large extent, centred around male and western preferences, with little or no aesthetic 

modifications over the decades to appeal to other automobile owner or driver profiles. 
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1.2. Conceptualisation 

1.2.1 Research problem 

A few research gaps exist within the local automotive industry as it pertains to 

manufacturing of interior components. These include the exploitation of 4IR 

technologies to create manufacturing flexibility and a customised product offering 

within the industry, the active participation of local and previously disadvantaged 

groups in manufacturing within the industry, the theoretical implications of policy 

advancements within the South African automotive industry as well as the barriers to 

entry challenges faced by new entrants in this industry.  

The research gap that was explored for this study is that of the exploitation of 4IR 

technologies to create manufacturing flexibility and a customised product offering 

within the automotive industry. This was done in a way which unpacks the drivers of 

the concept of customisation for the vehicle interior as a means of promoting aesthetic 

appeal. The reason behind exploring this gap is that it presents an innovative and 

flexible means of providing customisation which challenges traditional manufacturing 

within the industry. When it comes to the research gap, what one scholar may deem 

to be a gap may be found by another scholar to not be as such therefore it is important 

to substantiate why a certain area of study is identified as a research gap (Miles, 2017). 

For this study, the research problem identified is that of unmet needs of inclusivity and 

personalisation as presented by current automobile interior designs. These unmet 

needs do not take into cognisance the concept of customer heterogeneity and that 

customers have varying preferences in relation to vehicle interior aesthetics. The 

research problem generally arises from issues, problems, difficulties, personal 

experiences or deductions made from existing theories (Onen, 2016). It is therefore 

defined as the unifying thread or the axis on which the research revolves around.  

There is a need for the provision of interior aesthetic finishes that have the potential to 

create a personal connection between the consumer and the automobile within the 

automotive industry. Khalid and Helander (2006) argue that product success is mainly 

attributed to how it appeals to individuals as well as the feelings of satisfaction it brings 
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with it. This statement emphasises the emotional attachment that customers have with 

their intended products of purchase. Currently, the main differentiator in vehicles is 

vehicle performance and technology, whilst the interior finishes are found in standard 

black or grey colours in lower-end vehicle models and standard beige or red colours 

in premium vehicle models. This rigid approach to vehicle interior design is limiting in 

the context of customer diversity. It is important to note that for effective value in 

servicing customers, a deeper appreciation of the varying needs of the ever-changing 

customer journey is required. By building in customer preferences for the finished 

products, automobile manufacturers may be able to improve their customer value 

propositions (CVPs) thereby increasing their competitive advantage. 

1.2.2 Research purpose 

The purpose of this study is to investigate the viability of introducing an innovative 

solution for the customisation of interior aesthetic components within the automotive 

industry using 3D printing technology. The study seeks to ascertain the interest and 

acceptance levels of customisation from the ordinary driver and vehicle owner as the 

targeted end-users for this business venture. This is in cognisance of the view that 

customer need, customer buy-in and value creation are key deciding factors for 

business success. Lastly, the study seeks to draw inferences that certain criteria drive 

the intent to purchase vehicles with customised interiors. 

1.2.3 Research questions 

The study serves to address five research questions to ascertain the viability of this 

business venture and they are stated below: 

Research Question 1 – To what extent does age have an effect on the view of 3D 

printing for customization?  

Research Question 2 – To what extent does gender have an effect on the view of 3D 

printing for customization?  

Research Question 3 - What relationship exists between vehicle interior customisation 

and connectedness?  

Research Question 4 - What impact does connectedness have on purchasing intent?  

Research Question 5 – Does customisation influence purchasing intent? 
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1.3. Significance of the study 

The study evaluates the relationship amongst the variables of age, gender 

customisation, connectedness and purchasing intent to assess interest from the 

vehicle owners into the customisation of vehicle interior components. It enables an 

understanding of the influence that gender and age have on the concept of vehicle 

interior customisation using 3D printing. The findings serve to inform policy makers 

around the exploitation of 4IR technologies in the manufacturing sector. Insight into 

the variables of age and gender as drivers for purchasing of customised vehicles 

assists marketing practitioners into target-driven marketing. The study helps 

practitioners and new entrants gain insight into the variables that drive purchasing 

intent from a business perspective.  

1.4. Delimitations and assumptions of the research 

Delimitations of the research concern parameters within the researcher’s control and 

seek to set boundaries of the study area (Theofanidis & Fountouki, 2018). The study 

focuses on automobile owners, drivers and potential owners of any gender and age 

group within the geographical location of South Africa. These respondents were 

assessed on their interest in the concept of a customised automobile interior and 

whether their sense of emotional attachment or connectedness to a vehicle has any 

potential influence in their purchasing decisions. The assumption made is that the 

research questions have relevance to the research problem being addressed and 

together with existing theory, bring about insightful contribution to the study.  

1.5. Preface of the research 

Chapter 1 begins with laying the background of the research and details the aspects 

that inform the concept of introducing customisation of automobile interior 

components. The conceptualisation section presents the research problem, the 

research purpose and research questions. The significance of the study presents how 

the study serves to give insight to various groups with notable interest within the 
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automotive industry whilst the delimitations of the research set the boundaries of the 

study area. 

Chapter 2 focuses on providing theory around the evolution of the manufacturing 

sector and the automotive industry, 3D printing technology, digital transformation, lean 

innovation and entrepreneurship. In this section, the study constructs or variables of 

age, gender customisation, connectedness and purchasing intent were introduced. 

Using these variables, the conceptual framework was developed to indicate the 

hypotheses driving the research.  

Chapter 3 elaborates on the methodology used in the research, commencing with the 

research strategy, followed by the research design, the description of the population 

and sample, the research instrument, the data collection procedure, the data analysis 

procedure, the ethical considerations and lastly, the methodological limitations to the 

study.  

Chapter 4 focuses on the presentation of results obtained from the data collection. 

This chapter details the analysis of the data using confirmatory factor analysis for 

reliability testing as well as structural equation modelling (SEM), a combination of 

factor analysis and multiple regression analysis to measure the structural relationships 

between the variables and their latent constructs. Each statistical test is explained in 

together with its relevance to the study in this chapter. 

In Chapter 5, the discussion of the findings from the analyses conducted is laid out. 

The section delves into making associations between the findings of the study and 

previous studies in support of the findings as well as those opposing the findings.  

Chapter 6 focuses on the business case by incorporating the findings. An alignment of 

the research objectives and the business need is presented in this chapter to highlight 

the synergy that exists between the research and the business case. The key steps of 

a business plan are presented, which detail the funding of the business, the financials 

relating to the profitability of the business as well as the timelines for the rolling out of 

full-scale operations. 
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In Chapter 7, the conclusion of the research is made with reference to the research 

process and content summary, the contribution of the findings to the knowledge gap 

and the parallels drawn from other similar studies. The limitations to the study are 

stated in this section as well as the recommendations to inform policy makers in the 

industry, marketing practitioners, new entrants to the components manufacturing 

space and the academic fraternity at large. 
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CHAPTER 2 - LITERATURE REVIEW 

2.1  Introduction 

This chapter introduces the theories underpinning the concept of a 3D printing 

business emanating from the need for inclusivity in the automobile interior offering 

through customisation. The background into the evolution of manufacturing, of which 

the automotive industry form part of, is laid out. The theory looks into the applications 

of 3D printing as well as other technologies in use within the automotive industry. The 

theories covered are digital transformation and digital maturity of the automotive 

industry, innovation adoption and lean innovation as well as entrepreneurship. This 

section introduces the study constructs or variables pertinent to the study from which 

conceptual framework and hypotheses are derived. The conceptual framework and 

hypothesis are developed. 

2.2 Evolution of manufacturing and the South African automotive 

industry  

Industrial revolutions have been embraced by societies, over the decades, as 

significant eras of new technologies aimed at broadening transformation and 

improving the quality of life. To date, three industrial revolutions have been attributed 

to productivity since the 18th century. The first industrial revolution emerged in the 

United Kingdom through the introduction of steam power and mechanized production 

which drove output and productivity levels. Although this increase in productivity 

resulted in the formation of global economies, urbanisation and the middle class 

(Philbeck & Davis, 2018), it was also responsible for the factory politics that excluded 

females in the manufacturing sector by favouring a male-dominated workforce (Purvis, 

2013). This revolution thus did not drive gender inclusivity.  

The second industrial revolution occurred between the latter decades of the 19th 

century and around 1914, this revolution was driven by science and technology 

thereby giving birth to manufacturing, mass production and standardisation. This era 

introduced several concepts and technologies that are still in use today. One concept 

that was introduced during this era and is still in use today in the manufacturing sector 
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is that of economies of scale. From an invention point, this era introduced most of the 

technologies that exist today such as electricity production, cheaper forms of steel, gas 

turbines, diesel engines, the telephone, artificial fertiliser, and chemicals. 

A notable effect of the third world war was a dented global economy whereby a new 

political order and ecosystem were needed. The adoption of systems and processes 

led to an era of information technology and data, termed the third industrial revolution. 

This revolution was biased towards skills-sets which meant an advantage for those 

individuals with skills over those who were illiterate (Liu & Grusky, 2013). This meant 

that the former group could actively participate in the economy compared to the latter 

which is the reason for the large disparities created over the years, especially in 

countries that could not actively participate in the economy due to oppression. South 

Africa is such a country and is recorded to have the highest levels of inequality in 

income globally, ranking at number one with a Gini coefficient of 63 (World Population 

Review, 2021). 

2.3 The applications of 3D printing within the automotive industry  

Additive manufacturing or 3D printing is reported to have existed for around 20 years 

in the automotive industry where the primary focus has been for prototyping given its 

flexibility for rapid design and production (Sarvankar & Yewale, 2019). According to 

Wohlers & Campbell (2016), additive manufacturing accounts for approximately 16% 

of the global manufacturing industry, with revenue projections of $ 8.8bn as far back 

as 2017. In another study by (Savastano et al., 2016), citing Wohlers & Campbell 

(2016), the automotive industry was recorded as the second-highest user of additive 

manufacturing at 19% which was mainly for rapid prototyping. In a highly competitive 

environment where time-to-market is a significant factor, additive manufacturing can 

provide the necessary agility through production speed and flexibility.  

 

Notwithstanding, traditional manufacturing will still hold a dominant position in the 

industry given that this industry produces annual volumes exceeding 100,000 units 

and traditional manufacturing has the benefits of dimensional accuracy and mass 

production. In recent years, 3D printing has shown to be gaining traction in the printing 

of aesthetic parts such as side mirrors, steering wheels, interior dashboards, and 
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centre consoles (Sarvankar & Yewale, 2019). Furthermore, the addition of colour is 

also possible given the various materials used in the 3D printing process. 

 

Various automobile manufacturers have adopted additive manufacturing into their 

production chain. In 2017, Audi formed an alliance with SLM Solution Group AG, a 

leading supplier of industrial metal 3D printing machines, to produce spare parts as 

well as prototypes for research and development (Savastano et al., 2016). At BMW 

and Honda, 3D printing has been embraced for the printing of hand tools used in the 

assembly process (Savastano et al., 2016; Shahrubudin et. al., 2019). A closer look 

into the Audi automobile manufacturer showed that the printing of  3D parts is taking 

place for commercial purposes which is a clear indication of the traction that the 

technology is gaining in the automotive industry thereby contributing to the overall 

value chain (Savastano et al., 2016). At Mercedes Benz, the trucks division is said to 

be using 3D printing technology for the printing of spare parts (Lecklider, 2017). One 

other automobile manufacturer Bugatti, operating under the Volkswagen Group, has 

managed to use 3D printing to successfully produce the brake calliper, a considerably 

complex structure (Sarvankar & Yewale, 2019) 

 

An area where 3D printing is argumentatively impacting the automotive industry is 

inventory management. Whilst most automobile manufacturers are aligning to a lean 

operations model in the production of their latest models, there is still a need to support 

the previous generation models in terms of parts (Savastano et al., 2016). This can be 

seamlessly achieved through the incorporation of 3D printing for on-demand parts 

orders thereby reducing the necessity for maintaining high inventory levels, mainly 

because these are older models. This could reduce consumer frustration for those 

customers that keep automobiles for longer periods thereby driving customer 

retention. 3D printing in the automobile industry may not have matured yet (Savastano 

et al., 2016) however, there is a perception that this market is filled with potential for 

embracing the technology given benefits such as cost reduction, waste minimisation, 

complex customisation ability and production speed.  
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2.4 Other technologies adopted in the automotive industry 

Apart from 3D printing, the automotive industry has adopted other 4IR technologies to 

advance manufacturing processes. The next section introduces these sections as the 

following: modern-day smart systems such as artificial intelligence (AI), augmented 

reality, cobots, the smart-eye (also known as Machine Vision) in the production 

processes, the Internet of Things (IoT), cloud computing and big data. 

2.4.1 Internet of things (IoT) and artificial intelligence (AI) 

The interconnectedness of automobiles, through IoT, was designed to reach beyond 

just smartphone connections, remote emergency assistance such as panic buttons or 

live traffic alerts but to go as far as having self-driving automobiles with little or no 

human intervention. The combination of IoT and AI has led to the introduction of 

autonomous or self-driving automobiles (Hatani, 2020). In 2016, it was predicted that 

there would be approximately 10 million autonomous or driverless vehicles (Krasniqi, 

2016), and to date, there are no more than 1,400 self-driving vehicles on the road 

(Kopestinsky, 2021) in the United States alone. These predicted numbers strongly 

indicate how IoT and AI had been perceived to be the biggest disrupters to the current 

driving methodology of human intervention. However, this has not taken shape as well 

as predicted due to the safety concerns and reported crashes of autonomous vehicles.  

2.4.2 Robotics 

Robotics is still the most common technology employed in the automotive industry 

from a manufacturing perspective. Collaborative robots or cobots as they are 

commonly known, are automated robots that assist human technicians by handling a 

large amount of the assembly work (Plant Automation Technology, 2021). They work 

collaboratively with humans in the assembly process and are intelligent enough to 

sense when a human takes over. This technology focuses on the vehicle assembly 

process in the automotive industry. 
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2.4.3 Machine vision 

Another technology used in the automotive industry is Machine Vision, a tool for 

conducting multi-imaging in the production process. Considered to perform the role of 

an “overall eye”, it assists with diagnostics during the production process to ensure the 

highest degree of quality (Plant Automation Technology, 2021)  

2.5 Theories reviewed 

2.5.1 Digital transformation within the automotive industry 

This section contributes to the broader understanding of the extent of digital 

transformation within the automotive industry. Digital transformation is the process of 

using digital technologies to either create new or modify existing business processes, 

business culture, and customer experiences to align with evolving business and 

market needs (Llopis-Albert et al., 2021; Riasanow et al., 2017). Digital transformation 

makes use of 4IR technologies for creating enhanced value for the customer thereby 

driving sustainable value proposition (Pech & Vrchota, 2022). 

To decode the term digital transformation, there ought to be an appreciation that it is 

multi-faceted. It is the streamlining of the operations of a business in a way that brings 

the most value to customers. This streamlining is achieved through cultural 

transformation, business model transformation, process transformation and domain 

transformation (Matt et al., 2015). Furthermore, changes in customer expectations 

directly influence a conscious shift in organisations to pursue new business models, 

new markets and revenue streams through the adoption of digital technologies 

(Kunonga et al., 2021). 

Existing business models are gradually being disrupted in the automotive industry 

through the investment of OEMs into digitisation (Riasanow et al., 2017) though it is 

not clear which technologies will be in the leading position given the classification of 

information by the various manufacturers in maintaining their competitive advantage. 

Figure 2.1 depicts the digital transformation process. 
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The impact of digital transformation on existing business models is the shift from a 

product-centred approach to an experience-centred approach of the product life cycle 

(Westerman & Bonnet, 2015). This encourages businesses to create innovative 

solutions that stretch beyond product functionality by driving consumer experience and 

satisfaction. This approach could not be more relevant than at a time when consumers 

are overwhelmed with choices in the market. It is this experience-centred approach 

that will be the contributor to company success in a competitive environment. 

 

An interesting observation by (Westerman & Bonnet, 2015) was the advancement of 

custom manufacturing at BMW, allowing a turn-around time of approximately one week 

for custom orders. Digital transformation has assisted BMW to modify its operations 

model by incorporating custom orders into its conventional manufacturing stream 

whilst aggregating demand. The author’s (Westerman & Bonnet, 2015) continue to 

state that advances in 3D printing are fast-changing supply chain models and inventory 

management which allows for the printing of slow-moving or customised parts however 

do not explicitly mention that this is how BMW is currently achieving customisation on 

its automobiles.  

 

Figure 0.1: Digital transformation process by Armstrong (2020) sourced from 

Kane et. al. (2019) 
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The concept of digital transformation by Kane (2019) focuses on technological change 

and adoption by individuals and businesses, with the conclusion that business 

adoption is preceded by individual adoption. This has consequences for the application 

of customisation using 3D printing in the automotive industry as any widespread 

adoption will be informed by the degree to which individuals embraces the 

customisation, and hence the new technology. 

2.5.2 Digital maturity process 

Digital maturity describes the level at which individuals and businesses embrace 

digitisation. With new technologies, individuals are the first adopters as they do not 

have any significant dependent variables to consider in their decision-making. The next 

group to adopt technologies is the businesses to adapt to new norms as brought about 

by customer needs. Regulatory institutions are said to be the last adopters of 

technologies as policymaking is usually a lengthy process.  

Westerman et al., (2014) presented a digital maturity model which comprised of four 

areas for assessing digital maturity of all industries, from beginners to those industries 

termed digital masters. The four areas of this model are: beginners; conservatives, 

fashionistas and digital masters as depicted in Figure 2.2. This model was designed 

to combine two separate but related concepts of digital intensity and transformation 

management intensity. The former refers to the level of investment in technology 

initiatives for driving change within a company. The latter, on the other hand, focuses 

on the investment in leadership capabilities to accelerate digital transformation at the 

company level.  
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Figure 0.2: Digital Maturity Evaluation Model by Westerman et al. (2014) 

Though the definitions of the maturity model are interpreted from a company or 

individual business level (Westerman et al., 2014) where the model assigns the 

different industries according to their respective maturity levels. Figure 2.3 is a 

representation of where the various industries are in terms of digital maturity and it is 

evident that pharmaceuticals, goods production and manufacturing are in the 

beginners quadrant meaning the infancy stage of digital transformation. For the 

automotive industry to enter the domain of digital masters, the OEMs would need to 

inculcate a strong digital vision, enforce streamlined initiatives as well as a strong 

digital culture.  
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Figure 0.3: Digital Maturity positioning of manufacturing industry against other 

industries as sourced from Westerman et. al. (2014) 

2.5.3 Innovation adoption  

The term innovation is classified as either incremental, radical, exploratory, or 

exploitative (Johnson et al., 2017). According to (Johannessen, 2009), innovation is 

directly linked to economic growth where businesses that innovate have greater 

potential for survival than those that fail to innovate. This growth is brought about by 

the progressive innovation in both products and processes over time. The type of 

innovation likely to be adopted by a business is dependent on the maturity stage of a 

business or organisation (Johnson et al., 2017). 

In developing industries, product innovation tends to thrive given the low competitive 

forces whereas with maturing industries the focus of innovation is more on processes 

as competitive rivalry compels differentiation approaches. In ideal conditions, the 

innovation journey is best described by the technology S-curve (Christensen, 2006; 

Mazouz et al., 2019), starting with the slow adoption of a product before reaching a 

tipping point and spiralling on an upwards growth trajectory. As seen in Figure 2.4, 

rapid market adoption follows this tipping point before resulting in a plateau stage as 
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competition rises. Eventually, a tripping point is reached as a result of declining 

demand in the market for that particular product or service. However, because 

innovation is an iterative process, most innovations do not reach the tripping point as 

the innovation pattern allows for interruptions or pivoting for a new cycle to emerge 

through the innovation window (Mazouz et al., 2019). 

 

Figure 0.4: Innovation S-Curve depicting cyclical innovation windows sourced from 

Mazouz et. al (2019) 

A decision that businesses or organisations need to consider is whether they want to 

be leaders or followers in innovation. Both have their own advantages and 

disadvantages. Waymo, a car technology manufacturer under Alphabet, decided to 

push their innovation to a point where they were the first to market with a level 4 

autonomous automobile, outcompeting the likes of Tesla, Audi, Volvo, Mercedes Benz 

(Raviteja & Vedaraj, 2020). 

Disruptive innovations are more prevalent in the current digital era. Businesses that 

embrace radical innovation are best positioned to outcompete their counterparts who 

in most instances are limited by their resources and capabilities. Though radical 

innovation may result in a first-mover advantage for a business, investing in this 

approach does have its risks. From a study by Johannessen (2009), innovation leaders 

are said to have approximately five years to leverage off their lead advantage before 
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their innovations are fully copied by competitors. The author further states the 

advantage of being a follower is that the innovation adoption costs are reduced by 35% 

compared with the leaders’ costs. 

A question that most businesses would grapple with is how innovation can be 

cultivated without interfering with existing operations. Strategies of innovation that 

businesses can adopt are corporate venturing and intrapreneurship. BMW, for 

instance, adopted the former strategy wherein they opened up a new business unit for 

the mass production of the electric “i-series” automobile (Elmcrona & Persson, 2014). 

With intrapreneurship, some businesses are averse to this concept however with 

companies such as IBM and Google, their respective successes are attributed to its 

adoption (Johnson et al., 2017). Innovation adoption ought not to be considered only 

from the perspective of the business but should also be considered from the customer 

perspective as customers are the ones that authenticate innovation success.  

In a study by Awan et al. (2019), the journey of innovation adoption is said to take a 

bell-curved shape comprising five groups, namely: the innovators, the early adopters, 

the early majority, the late majority and finally the laggards. The full spectrum of the 

adoption phases of innovation is depicted in Figure 2.5 where the innovators and early 

adopters contribute towards the early market before the “chasm” or the start of 

participation from the mainstream market. 

 

Figure 0.5: Adoption Rate of New Technological Innovations sourced from Meyer, 

(2011) 
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The first movers are the innovators as seen in the graph and make up the smallest 

segment. Innovation is an iterative process and not all businesses get it right, thus only 

a few become, first movers. After the introduction of an innovative solution, adoption 

begins with the early adopters. Though the early adopters are not as visionary as the 

innovators, they are able, however, to spontaneously identify opportunities aligned 

with the innovative solution and take that quantum leap. With time, the early majority 

joins in at an upward trajectory resulting in a saturation point being reached before the 

late adopters also come on board. With the late majority, the particular innovative 

solution would be at its mature stage and a decline in the uptake is then evident. The 

laggards are seen as that group that is the last to embrace innovation, after having 

observed its pros and cons over time and sometimes are forced to adapt due to the 

desuetude of previous options. 

2.5.4 Lean innovation 

The concept of lean thinking was introduced in the 1950s by the Japanese company, 

Toyota, from whence it spread, allowing manufacturing entities across the globe to 

adopt this concept for streamlining production processes (Balocco et al., 2019). It 

emerged from a change in the environment brought about by customer’s needs and 

expectations becoming more heterogeneous. Companies that conform to lean thinking 

have been shown to maintain a competitive advantage over time due to a stronger 

focus and alignment towards customer needs. Lean manufacturing is a production 

process that focuses on minimising waste by aligning production with expectations 

from the customers, basically on-demand production. For the lean manufacturing 

process to be effective, production speed is a necessity so as to maintain a competitive 

advantage.  

 

In referencing the works of Ries (2011), Silvi et al. (2012) mention that the contributing 

factor to the success of start-ups is the build-measure-learn cycle that allows start-ups 

to adopt a fast-learning process and a fast-to-market product introduction. The 

inference is thus drawn that this iterative learning cycle is what drives lean innovation 

in start-ups. This concept is useful in this new venture proposal as the viability of the 

business is dependent in part on the efficiency and cost of customisation. 
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2.5.5 Entrepreneurship theory 

Entrepreneurship theory segments entrepreneurs into two groups, those that focus on 

expanding existing markets and those that focus on creating new markets through an 

innovative offering. The former group is responsible for increasing market competition 

whilst the latter is responsible for introducing ideas that are novel to society 

(Shahrubudin et al., 2019). Entrepreneurial activity is fuelled by changes in the 

environment. Where dynamic market conditions exist, innovation is required to 

effectively respond to those changes to maintain a competitive edge as opposed to 

stable environments (Matt, Hess, & Benlian, 2015). Scholars (Westerman & Bonnet, 

2015) suggest that hostile environments, forged competitive rivalry as well as limited 

resources are a driver for increased levels of entrepreneurial activity.  It is under such 

environments that product, service and technological innovation thrive, thus pushing 

entrepreneurs to act proactively. In line with entrepreneurial fulfilment, opportunity 

exploitation is required where entrepreneurs gain an understanding of the value by 

exploiting existing resources through innovation (Westerman & Bonnet, 2015).  

2.6 Variables applicable to the study 

The variables selected for this study are age; gender; customisation; connectedness; 

purchasing intent and are discussed in the following sections. 

2.6.1 Age variable 

In the marketing context, age plays an important role in how, together with attitude 

towards the past, it emanates to shape personal preferences which are then 

incorporated by marketing researchers into the development of a marketing strategy 

(Holbrook & Schindler, 1996). The age of a consumer is an important contributor to 

buyer behaviour based on how individuals experience changes in needs, tastes and 

preferences throughout the life cycle and their buying patterns corresponding to such 

changes (Ramya & Ali, 2016). Although this variable should be treated as a categorical 
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variable, it is however treated as a construct to be measured to gain insight into which 

age group is more receptive to customised interior components of automobiles. 

2.6.2 Gender variable 

Gender is ordinarily classified as a categorical variable and is used to obtain 

demographic information. In this study, this variable is used as a construct to ascertain 

information that informs the marketing strategy and business case. Consumer 

behaviour, which involves decision making, is said to vary across the different genders 

from need recognition right through to the evaluation of alternatives and post-purchase 

behaviour and as such shows females having more satisfaction and pleasure in 

shopping in comparison to their male counterparts (Bakshi, 2012). For this study, this 

variable assists in indicating which gender has a higher appreciation of vehicle interior 

customisation.  

2.6.3 Customisation variable 

Customisation is a concept that offers consumers the ability to have input into a 

product or service before concluding a purchase. The works of Du et. al., (2006) define 

product customisation as a more personal approach to addressing the individual needs 

of a customer, thereby driving connectedness. It is a concept that stems from the 

variability of consumer preferences and needs and has been historically considered to 

be costly therefore catering to a niche market.  

Unlike traditional manufacturing where the consumer is omitted from the design 

process pre-manufacturing, customisation allows for the co-creation of the end product 

between the consumer and the designer based on consumer preferences (Zaborek & 

Mazur, 2019). It must be noted though, that customisation requires a balance between 

consumer satisfaction and cost as the cost can be a deterrent in the advancement of 

customisation in the manufacturing sector in general. With 4IR digital solutions, this 

perception is fast changing, and mass personalisation is now possible (Aheleroff et. 
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al., 2019). This variable assists the study in ascertaining the appetite for a customised 

vehicle interior from the end of the ordinary driver.  

2.6.4 Connectedness variable 

Connectedness is a form of emotional attachment, as it describes how attached a 

person is to a product or tangible object emotionally to the point of driving brand loyalty 

(Ghorbanzadeh & Rahehagh, 2021). Furthermore, it is the display of feelings that are 

invoked concerning an exciting product (Moons & De Pelsmacker, 2012). The 

importance of this variable in the study is to attempt to gain insight into how connected 

or impartial automobile owner and drivers are towards their vehicles and if the 

proposed business case can change their attitudes.  

2.6.5 Purchasing intent variable 

Purchasing intent can be defined as the understanding of the product attributes that 

consumers consider when faced with the decision to make a purchase and these are 

attributes such as performance, size, colour, shape, style and product price 

(Lehdonvirta, 2009). How this variable is of significance to this study is that it is the 

one variable that can give an indication to the financial viability of the business venture 

as the end goal is opportunity exploitation and monetisation of the proposed business 

solution. 

2.7 The Conceptual Framework 

A conceptual framework is a graphical or narrative frame of assumptions, theories and 

beliefs that supports and informs the research through the usage of key variables and 

their assumed interlinks (Maxwell, 2008). As such, it assists in shaping the study by 

providing a story through the thread of the stated assumptions. A well-formulated 

conceptual framework not only indicates assumptions of connected variables but goes 

beyond to provide insight and a broader understanding of the variables under study 
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(Maxwell, 2008). The variables for the study together with their assumed relationships 

are depicted in the conceptual framework in Figure 2.6 below.  

 

 

Figure 0.6: Conceptual framework 

2.7.1 Age and customisation (H1) 

For a business to target the different customer segments, it must strive towards having 

a marketing strategy aligned to the customer segments as age plays a key role in 

consumer behaviour (Williams & Page, 2011). In a study conducted by Vrkljan & Anaby 

(2011), where factors considered by consumers before the purchasing a vehicle were 

laid out, the various age groups showed differing interests. Customisation is a concept 

that is being widely used in highly competitive industries to achieve differentiation 

(Arora et al., 2008) and delivers the potential advantage of improved customer 

satisfaction. Customisation is a phenomenon that spans the various age groups as 

seen through segmentation by enterprises in their marketing strategies for value 

creation (Pech & Vrchota, 2022). Therefore, customisation is a concept that spans 

across the different age groups as a differentiation tool. Based on the assumed 

association between these two variables, I hypothesise that age has an impact on 

customisation. 

Hypothesis 1 (H1) – Age has an impact on customisation.  
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2.7.2 Gender and customisation (H2) 

In a study by Davis et al., (2014), wherein arguments around the motivations for 

shopping were presented, the findings were that consumers of both genders were 

motivated by a hedonistic behaviour which speaks to instant gratification. On the 

relationship of gender and customisation, a study by Walcher et al., (2016)  showed 

that not only were women the largest consumer group worldwide but were more 

inclined to purchasing customised goods than their male counterparts. Such insight 

assists businesses to better target their marketing of customised goods.  

Gender is said to be an essential construct which aligns with all aspects of human 

behaviour and is widely used as a segmentation tactic in marketing based on attributes 

such as easy measurability, high accessibility and identification (Seo & Lang, 2019). 

Furthermore, gender relates to individual differences in attitudes, cognition, affection 

as well as behaviours around purchasing decisions. These gender differences in 

attitudes and behaviours are thus likely to affect preferences for customised products. 

I therefore hypothesise that a relationship exists between gender and customisation.  

Hypothesis 2 (H2): Gender has an impact on customisation. 

2.7.3 Customisation and connectedness (H3) 

An interesting concept is the Citarasa concept which looks beyond functionality and 

introduces an affective element in the vehicle purchasing process wherein consumers 

display certain emotions and a connectedness relating to the product they are 

purchasing (Helander et al., 2013). Customers are said to display an emotional intent 

when faced with the decision to purchase and this may be attributable to how they are 

connecting with a product before sealing the deal. The more exclusive or personal a 

product is, the more likely it is for the customer to choose it over other products offering 

the same functionality. The relationship between customization and connectedness is 

explored in the works of  Rose et al., (2012) where customisation and connectedness 

are said to influence feelings of control in how the customer is empowered, and as 

such, indicate increased confidence levels in customers. This infers the potential 
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existence of a direct relationship between connectedness and customisation. I 

therefore hypothesise that customisation affects connectedness. 

Hypothesis 3 (H3): Customisation has an impact on connectedness. 

2.7.4 Connectedness and purchasing intent (H4)  

From a psychological perspective, connectedness in vehicles is achieved when 

product design serves to invoke positive emotions during the customer experience 

which in turn forms a powerful emotional attachment between driver and the vehicle 

(Gomez et al., 2004). Interior styling, trendy and the way the vehicle makes drivers feel 

are all aspects that form part of the ten most important purchasing criteria for 

automobiles (Abbot et al., 2006).  A study by Moons & De Pelsmacker (2012) 

mentioned that purchasing intent is driven more by affective behaviour or emotional 

connection as opposed to cognitive behaviour based on the feelings that become 

invoked concerning new technology and innovations. 

 

The concept of connectedness is factored in from the car design stage to create an 

emotional experience during vehicle usage as well as leave a memory of interaction 

after vehicle usage (Gomez et al., 2004). This implies that the emotional experience 

or connectedness that is felt by the customer may have an influence on vehicle 

purchasing. I therefore hypothesize that connectedness has an impact on purchasing 

intent.  

 

Hypothesis 4 (H4): Connectedness has an impact on purchasing intent. 

2.7.5 Customisation and Purchasing Intent (H5) 

Customisation emerges from the consumer end and feeds into the manufacturers’ 

business strategy as an external environmental factor (Aheleroff et al., 2019). This 

drives a push for automobile manufacturers to constantly scan the environment to 

identify external forces that may pose a threat to their existing strategies. 

Environmental scanning is a required strategic effort to be undertaken by businesses 

or organisations to identify external forces within a particular industry that may 
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influence the current strategy employed by the said business or organisation (G. C. 

Kane et al., 2015). 

 

According to a study by Lopes-Albert, Rubio & Valero, (2021), customisation was not 

popular 20 years ago in the automotive industry and the introduction of 4IR 

technologies has contributed to the flexibility of customisation. It is this transformation 

that has allowed automobile manufacturers to adopt diversification strategies and 

capture new markets (World Economic Forum, 2021). This translates to a 

diversification of the consumer profile and the understanding of the changing 

consumer behavioural attributes as well as the diversification of the product offering 

which summons the need for the re-visitation of the product life-cycle models. I thus 

hypothesize that customisation has an impact on purchasing behaviour.  

 

Hypothesis 5 (H5): Customisation has an impact on purchasing intent. 

2.8 Conclusion 

This section offers insight into the context of the study, which is the evolution of the 

manufacturing sector to modern times of 4IR where technologies such as 3D printing 

are rising to compete with traditional manufacturing. The historical use of 3D printing 

and the extent of its usage and agility within the automotive industry is discussed. 

Challenges surrounding the adoption of 3D printing for components are noted which 

subsequently explains why traditional manufacturing is still more widely used to 

produce automobile parts albeit. 

 

The theories of digital transformation, entrepreneurship and innovation gave insight 

into opportunity exploitation which is the motivation for a solid business case. The key 

variables of the study are introduced as well as the conceptual framework wherein the 

associated hypotheses are stated (H1-H5).  
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CHAPTER 3 - RESEARCH METHODOLOGY 

3.1 Introduction 

This section covers the methodology adopted for this research. It unpacks the research 

strategy and research design used and the reasons for choosing these. It further 

identifies the target population and drills down to how the sample was selected from 

the population. The section also covers the research instrument, the measurement 

scales used as well as the procedure used for the collection of data. The data analysis 

section covers how reliability and validity were assessed using appropriate testing 

models. The analysis section further explains which statistical tests were undertaken 

to achieve results pertinent to answering the research questions. All ethical 

considerations concerning the study were stated as a means to protect all respondents 

who partook in the study. Lastly, the methodological limitations of the study were 

noted. 

3.2 Research Strategy 

This study adopts the quantitative strategy which allows for the appropriate testing of 

theory around the stated hypotheses. A quantitative methodology makes use of 

statistical or numerical data as a research tool (Watson, 2014). With this methodology, 

measurement is a key aspect and assumes that the subjects of the study can be 

measured. The quantitative methodology makes use of the links between variables, is 

deductive in nature, focuses on specific variables and hypotheses and the testing of 

theory whilst the qualitative methodology focuses on narrative inquiry where the 

emphasis is normally on words as opposed to the quantification in data collection and 

analysis (Bahari, 2010). 

3.3 Research Design 

This is a descriptive study. Concerning research design, the four types that research 

follows are descriptive, correlational, experimental and quasi-experimental (Munck & 

Verkuilen, 2005).  A descriptive research design is one that assists with uncovering 

new facts around the studied phenomenon (Schindler, 2019). In this study, the results 
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were analysed to uncover new facts and obtain a deeper understanding into vehicle 

interior customisation using the variables of age, gender, customisation, 

connectedness and purchasing intent. Descriptive research is concerned with 

conditions, structures, variances or relationships that exist and it seeks to gather and 

analyse data in the attempt to develop knowledge (Mohajan, 2020). 

 

Though the testing of hypotheses in this quantitative research uses correlations, the 

analysis went beyond the testing of relationships and delved into uncovering more 

facts about the variables explaining vehicle interior customisation. A descriptive 

research design differs from a correlational research design in that the former uses 

collected data to present a picture of a certain situation whilst the latter seeks only to 

identify and measure a possible relationship between two or more variables (Babbie, 

2020). 

3.4 Population of Interest 

The population of interest for this study is all the current automobile drivers and owners 

as well as all the potential automobile drivers and owners within South Africa. The 

population encompasses respondents of all ages, genders, vehicle ownership and 

driver status. 

The population refers to the entire target population for which the study is intended. 

When identifying the population of interest, important categories to consider are age, 

gender, race, marital status, socio-economic status and level of education amongst 

others (Majid, 2018). In the population, certain eligibility criteria determine whether a 

group of individuals are eligible to partake in the study or ought to be excluded however 

this criteria ought not to be discriminatory (Majid, 2018).  

3.5 Sample 

Probability sampling was used for this study. The main types of sampling are: 

probability sampling where each sample has the same probability of being selected; 

purposive sampling which is subjective due to specific respondents being selected and 
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finally, the no-rule sampling where no sampling criteria exists (Barreiro & Albandoz, 

2001).  

The required representative sample size for the study was 380 respondents through 

the probabilistic sampling technique. This number was obtained using a simulation 

calculation with a 5% margin of error and a confidence level of 95 % (Raosoft, 2021). 

A key purpose of a sampling strategy is to achieve optimal recruitment and retention 

(Majid, 2018) therefore regarding this study, the sample was the maximum number of 

automobile drivers, owners, potential drivers and owners that were willing to partake 

in the research. The sample was obtained from the student community of Wits 

University. Sampling from the student community allowed for ease of reach to a wider 

group through an updated and accurate email base therefore increasing the possibility 

of  achieving a high response rate (Saleh & Bista, 2017). The ease of reaching out to 

the student community assisted with shortening the data collection duration as well as 

in keeping the research costs low (Acharya et al., 2013). 

The final number of respondents was 1437, a value that exceeds the requirement of 

380. Of this total, only 996 respondents completed the survey however this number 

was further reduced by the removal of respondents who had missing information. After 

the removal of those respondents, the valid sample size was 821. Therefore, the 

sample was confidently accepted as being representative of the population to make 

the relevant inferences in the study. 

3.6 Research instrument 

Using existing measurement scales contained in Annexure B, a survey questionnaire 

was developed and used to randomly survey respondents. The scale used for the 

survey was a forced response, five-point Likert-type scale, with poles from strongly 

disagree (1) to strongly agree (5) using the online survey tool Qualtrics (questionnaire 

included under Annexure C). 

The survey included graphics (contained under Annexure D) depicting the business 

concept to assist respondents with obtaining a graphic presentation of the proposed 

customised interior designs. The inclusion of the concept design was a deliberate 
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approach for validating the responses from respondents and to eliminate false 

assumptions and perceptions of what vehicle interior customisation encompasses. 

3.7 Procedure for data collection 

Transparency and articulation are important aspects in the collection of data. Research 

(Zaza et al., 2000) shows that many studies are not reproducible due to data collection 

procedures that are not clearly articulated. This means that other researchers would 

not be able to draw the same conclusions to those drawn by the original scholars as a 

result of these flaws. 

The survey questionnaire was developed using the Qualtrics survey tool comprising of 

27 questions relating to the hypotheses being tested. Respondents were sampled 

randomly through the distribution of emails within the Wits University student 

community and were required to consent to partaking in the study. The use of online 

surveys is a tactful means of eliciting participation from respondents in research given 

the ease of access, the quick times to complete them and the low costs associated 

(Saleh & Bista, 2017). The survey included exit points in the earlier questions which 

prohibited a respondent from proceeding with the survey if the response was not in the 

affirmative. This was done to ensure that more meaningful data was collected.  

The demographic information that was sourced as part of the survey was that of age 

and gender groupings, vehicle ownership and driver status. The survey was 

disseminated on 7 Feb 2024 and data was collected until 11 February 2024, after 

which no further respondents could participate in the survey as it had been locked. 

3.8 Data analysis method 

Once the data had been collected and cleaned to remove missing information, the 

demographic information was extracted first. Subsequent to that, custom tables were 

created to achieve the mean and standard deviation values. Reliability testing was 

then carried out using the Confirmatory Factor Analysis (CFA) as a means of 

establishing validity and reliability of the factor constructs. The IBM Analysis of Moment 

Structure (AMOS) version 29 was used to perform the CFA. A correlation analysis was 

carried out to determine correlation strength and direction. The data was then further 
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analysed using Structural Equation Modelling (PLS–SEM) where both the assessment 

model and structural model were used to assess the interrelationships amongst the 

set of constructs as a means of hypothesis testing. Structural equation modelling was 

carried out using Smart PLS 4.0. 

3.9 Ethical considerations 

An ethics approval was obtained for this research with Protocol Number 

WBS/BA2410165/594. It was only after the ethics approval was granted that the 

process for data collection commenced. The survey included a consent section in 

which respondents s had to consent to being part of the study. The survey was created 

to be anonymous so as to allow respondents to express themselves freely. The legal 

driving age in South Africa is eighteen years old therefore the survey required that only 

respondents of this age and above partake in the study and a declaration had to be 

made prior to participating. The data collected was used solely for the purposes of this 

research. 

3.10 Data validity and reliability 

The study used existing measurement scales for data collection to strengthen the 

reliability and validity of the data collected. The confirmatory factor analysis (CFA) was 

used to determine model fit.  

 

Reliability of the model was determined through the absolute and relative fit indices 

from the CFA. The Chi-square analysis for determining absolute fit indices resulted in 

p-values > 0.05 which suggested model fit and reliability of constructs. The relative fit 

indices were determined and were all found to be within the threshold values, with the 

Tucker Lewis Index values being > 0.90, the Root Mean Square Error of Approximation 

values falling between 0 – 0.1 and the Comparative Fit Index values being > 0.95. The 

internal consistency of the constructs was obtained through the Cronbach Alpha 

coefficient values, and all were greater than 0.7 which proves internal consistency 

reliability.  
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To prove construct validity, the demonstration for both convergent validity and 

discriminant validity was done. Convergent validity assists in validating research 

findings by showing how closely related different variables measuring the same 

concept are or how well a particular measure relates with other measures of the same 

construct. This was assessed using the average variance extracted where the 

obtained values for all the constructs were confirmed to be above the minimum 

acceptable threshold of 0.5 (50%) thus suggesting convergent validity.  

 

Discriminant validity on the other hand, tests whether measurements that are not 

meant to be related are indeed unrelated. In testing for discriminant validity, the 

correlation between the constructs was compared with the square root of the average 

variance extracted and the confirmed values square root of the average variance were 

all greater than the correlation values therefore confirming discriminant validity. 

3.11 Methodological limitations to the study 

The study focuses on a business venture that aims to penetrate the automobile value 

chain as a direct supplier, and as such, it would have been more appropriate to support 

it with qualitative data collected from the OEMs of automobile manufacturers. There 

was a challenge, however, in obtaining participants from the OEMs who were willing 

to speak on behalf of their companies for reasons relating to confidentiality thus the 

study was limited to the quantitative research strategy.  

 

Another limitation to the study was that of the target population. The population was 

limited to the student community of Wits university which tends to have a generally 

younger population therefore not as many responses were received from the older age 

categories, particularly age 30 and above.  

3.12 Conclusion 

The research strategy adopted for the study was the quantitative strategy. The 

research instrument used for the collection of data was a survey questionnaire 

developed through existing measurement scales and was distributed to random 

respondents to attract vehicle owners, drivers and potential vehicle owners. Data was 
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then retrieved, cleaned, and analysed. Reliability assessment was carried out using 

the confirmatory factor analysis. The structural equation model was used to test the 

hypotheses. Only responses from respondents who had consented to be part of the 

study and declared to be above the consenting age of eighteen were used in the study 

in line with ethical considerations. The methodological limitation concerned the 

research strategy used for this study. 
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CHAPTER 4 - RESULTS OF THE STUDY 

4.1 Introduction 

This section presents the results of the data analysis. The results focus firstly on the 

profiling of the respondents then on assessing the respondents' perceptions and finally 

on understanding the relationships that exist between the constructs of the study. The 

analyses carried out were frequencies, custom tables, means, standard deviations, 

confirmatory factor analysis, reliability analysis, correlation analysis as well as 

structural equation modeling. 

4.2 Response rate 

The response rate is an indication of the participation level obtained from the target 

population, which translates to the sample. The survey was distributed to 31,623 

respondents and of those, only 1,437 partook in the survey. After cleaning the data to 

remove the respondents with missing information, a total of 821 respondents 

remained. This translated to a valid response rate of 2.6% of the population. Though 

this low figure is low compared to the total invited respondents, it is still double the 

minimum sample size requirement of 388 respondents therefore the sample is a 

representative sample. From the total of 1,437 respondents, the responses from 616 

respondents were discarded due to missing information and could not be used further 

in the study. 

4.3 Descriptive statistics 

Descriptive statistics are used to estimate the characteristics of a sample (Nick, 2007) 

or in simplified terms, obtain a profile of the respondents. For this study, the descriptive 

statistics deployed were: frequency counts; and means and standard deviations 

obtained though custom tables.  
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4.3.1 Demographic details  

The frequency counts were generated and used to assess the demographic 

characteristics of the sample. This demographic assessment included gender, age, 

vehicle driver status, and vehicle ownership status. In the composite Table 4.1 below, 

is the summary of the demographic details of the sample. 

1)  Table 4.3.1: Demographic details 

 
 
The demographic details reflect that 62.5% of the respondents were female whilst the 

male respondents were approximately half the number of the female counterparts at 

32.5%. The rest of the respondents ascribed to other genders, and they comprised of 

1.0%.  

 

For the age categories, the largest respondent group was that between the ages of 

18-29 years at 88.1% followed by the category of 30-39 years at 8.0%. The last age 

categories were 40-49 and 50-59 and the participation from these was 3.3% and 0.6%, 

respectively. This translated into the bulk of the study respondents (>80%) being in the 

lowest age category.  

 

Of the respondents that undertook the study, more than 50% stated that though they 

do not own a vehicle currently, they do intend to own one in the near future. This group 
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can be classified as “potential car owners” for marketing purposes. The next highest 

group was those who own a vehicle at 26.2% and the lowest stat represented the 

group that drives a vehicle yet does not own one. This group may not be the most 

influential as they would use whichever vehicle is assigned to them yet have no 

contribution to the purchasing decisions required during the vehicle acquisition stage.  

4.3.2 Custom tables, means and standard deviations 

In order to generate usable data for ease of analysis, custom tables were created for 

the three constructs namely, customization, connectedness and purchasing intent. 

The custom tables were created with the inclusion of the means and standard 

deviations and were then used to assess the perception of participation on the three 

constructs. The constructs of the study were initially measured on a 5-point Likert scale 

however for ease of interpretation of the results, the two lower scales (Strongly 

disagree and Disagree) were merged together to obtain a combined disagreement 

statement and similarly for the two upper scales (Strongly agree and Agree), merging 

was done also to obtain a combined statement of agreement (Morgan et al., 2002). 

This resulted in the re-creation of a 3-point scale for ease of analysis. 
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2)  Table 4.3.2: Customisation 

 

 

For the customization construct, the St Dev (σ) is <1 which indicates a low variance in 

terms of the data spread (Curran-Everett, 2008). All the scales reflected mean values 

(x̄) above 3 with the highest being 4.44 coming from respondents’ perceptions on the 

importance of the look and feel of the car interior when purchasing. The above average 

means value translates to more respondents in agreement with the statements around 

customization and therefore an overall appreciation for customization. From the 

responses, six out of the seven statements yielded agreement rates of 70% and above 

to the statements made around vehicle interior customization. 
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3)  Table 4.3.2: Connectedness 

 

 

For the connectedness construct, the St Dev (σ) for two of the scales was >1 whilst for 

the rest of the scales, it was <1. In the instances where the St Dev was found to be 

>1, the variance was not significant (Curran-Everett, 2008) therefore the data points 

were treated as being close to the mean and indicating an acceptably low variance in 

terms of the data spread given that a larger variance means greater dispersion. 

Although the mean values (x̄) are above the mid-point of 3, there are notably more 

respondents who are either neutral or in disagreement to the statements around 

connectedness in comparison with the customization construct. As a result, this pulled 

the obtained values closer to the mean value with only three of the scales reflecting 

values of 4 and above. The scale that had the highest mean at 4.22 was that which 

assessed the importance of the vehicle interior feeling like a personal space when the 

respondent was in it. 
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4)  Table 4.3.2: Purchasing intent 

 

 

For the purchasing intent construct, the St Dev (σ) for half of the scales was >1 whilst 

for the other half, it was <1. In the instances where the St Dev was >1, the variance 

was not significant (Curran-Everett, 2008) therefore the data points were treated as 

being close to the mean and indicating an acceptably low variance in terms of the data 

spread given that a larger standard deviation indicates greater dispersion. For this 

construct, the respondents were more neutral and there was also an increased number 

leaning towards the disagreements with the statements in comparison to the 

customization and connectedness constructs. This pull therefore brought the mean 

values of the respective scales to just over the mid-point of 3. The scale with the 

highest mean at 4.43 was that where respondents noted how the interior ought to 

speak to them personally as the driver. It is worth noting that about 78% of the 

respondents held a perception that vehicle prices for customized cars were high. 



39 

 

4.4 Confirmatory factor analysis 

The confirmatory factor analysis (CFA) was performed in this study to validate the 

factor structure of the study constructs namely, customization, connectedness and 

purchasing intent. The IBM Analysis of Moment Structure (AMOS) version 29 was 

used to perform the CFA. The absolute and relative fit indices were used to confirm 

the factor structure of the study constructs and they are discussed in Table 4.5 below. 

5)  Table 4.4: Confirmatory Factor Analysis results 
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The absolute fit index was determined through the chi square analysis where the 

obtained p-values were greater than 0.05 suggesting that the model fit the data very 

well. The relative fit indices used in Table 4.5 are said to be the most traditionally used 

in statistics and they assist the study by assessing the quality of the model and how 

far from perfect it is (Bentler, 1990). For this study, all the relative fit indices for the 

three constructs namely customization, connectedness and purchasing intent were 

found to be within the specified threshold values as shown in Table 4.5 thereby 

indicating that there is model fit and that the factor structure is valid. 

4.5 Structural equation model 

Structural equation modelling (SEM) was performed in this study to determine the 

associations between the driving factors behind the concept of 3D Printing for vehicle 

interior customisation. Based on Partial least squares structural equation modelling 

(PLS–SEM), the measurement model was assessed first, then followed by the 

structural model using Smart PLS 4.0. 

4.5.1 Assessment of the measurement model 

To assess the measurement model, the reliability analysis, convergent validity, and 

discriminant validity were determined. 

 

The reliability analysis was examined using both the Cronbach Alpha coefficient values 

and the composite reliability values. As indicated in Table 4.5 (Confirmatory Factor 

Analysis Results), all the constructs deemed to be reliable given that the Cronbach 

Alpha Coefficient Values were all above the minimum threshold value of 0.7. According 

to (Afthanorhan, 2013), the composite reliability values ought to be > 0.6. In this study, 

the composite reliability values were calculated as follows: customisation (0.748), 

connectedness (0.819) and purchasing intent (0.860). It is evident that all the obtained 

values are above the minimum threshold value of 0.6 and this infers that the 

measurement model is deemed to be reliable.  

 

In determining the convergent validity, the average variance extracted was utilised. 

The acceptable value for the average variance extracted is said to be > 0.5 (50%) 
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(Afthanorhan, 2013). The average variance extracted values for customisation, 

connectedness and purchasing intent were determined as 0.664, 0.643 and 0.625, 

respectively. Given that the obtained values are all above the minimum acceptable 

value of 0.5 for average variance extracted, this translates to the measurement model 

being convergently valid. 

 

The discriminant validity is an indicator of how distinct a construct or a continuous 

variable is and is demonstrated when the average variance extracted exceeds the 

shared variance between the constructs (Hair Jr et al., 2020). For assessing the 

discriminant validity, the correlation between the constructs was compared with the 

square root of the average variance extracted. In Table 4.6, the values of the square 

root of the average variance extracted are indicated as customisation (0.81), 

connectedness (0.80) and purchasing intent (0.79). In the same table, it is evident that 

the correlation values (0.617, 0.545, 0.580) are less than the discriminant validity 

values which translates to the assessment model being discriminantly valid. 

6)  Table 4.5.1: Discriminant validity results 

 

4.5.2  Correlation analysis 

Correlation Analysis was utilized in this study to measure the relationships between 

customization, connectedness and purchasing intent. The Pearson Correlation 

coefficient was used as it measures both the strength of the correlation between the 

constructs and the direction of the correlation. The desired range is from (-)1 to (+)1 

where (-)1 indicates a total negative linear correlation whilst (+)1 indicates a total 

positive linear correlation. For the correlation coefficients, values ≤ 0.39 indicate a low 

correlation, whilst a range between 0.4 – 0. 69 is deemed to be a moderate correlation 

and lastly, values ≥ 0.7 indicate a strong correlation (Schober et al., 2018). At very low 

ranges i.e. < 0.1, the correlation is deemed negligible (Schober et al., 2018). For the 
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correlation analysis, only the continuous variables (customisation, connectedness, 

purchasing intent) were used as depicted in Table 4.7. For the categorical variables 

(age, gender), correlation is determined through the chi square test of independence. 

7)  Table 4.5.2: Correlation of constructs 

 

 

As shown in Table 4.7, there is a statistically significant (p-value < 0.05) moderate 

positive correlation (r = 0.545) between customisation and purchasing intent. Also, 

there is a statistically significant (p-value < 0.05) moderate positive correlation (r = 

0.580) between connectedness and purchasing intent. 

4.5.3 Assessment of the Structural Model 

The structural model was assessed by using the path coefficients, the t-values, the p-

values, and the coefficient of determination as presented in Figure 4.1 and Table 4.7 

below. In this study, age and gender variables, which are ordinarily classified as 

categorical variables were used as constructs. In order to use these as constructs for 

the structural model, reference groups had to be identified and these are excluded 

from the model, leaving the groups above them to be used in the model. For age, the 

reference group was 18-29 years and for gender, the reference group was females.  
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When running categorical variables as constructs, each category was converted to 

dummy variables where values of 0 and 1 were used to code these dummy variables. 

When the category for age 50-59 was coded, the 0 values exceeded 99% of the 

sample given that there were only 5 out of 821 respondents from this category. This 

then brought about an extremely low/negligible percentage (0.6%) which could not be 

used in the model (0.6% tends to 0). Since this value restricted the equation from 

running, it was then excluded in the model. It was only after excluding this category 

from the equation that the SEM model was able to run smoothly.  

 

Furthermore, when plotting categorical variables as constructs, the first group needs 

to be labelled as the reference group and for this study, the category 18-29 was made 

the reference group. This reference group is excluded in the equation and only the 

categories above it are plotted, save where the categories are negligible (close to 0). 

In this study, the categories that were used in the equation were therefore the age 

categories 30-39 and 40-49 which are indicated in the Figure 4.1 (SEM Model).  

 

For the gender construct, a similar approach was followed wherein all categories which 

tend to 0 were removed and in this study, that was the gender category labelled as 

“other” as the respondents accounted for only 1% (8 out of 821). The next step was to 

identify the reference or base group, which in this instance was the gender category 

for females. This reference group was then excluded from the equation leaving only 

the gender category for males being plotted in the equation.  
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8)   

Figure 4.5.31: Structural Equation Model 

The coefficient of determination, also known as multiple correlation coefficient, is the 

percentage of variance in one variable that is explained by another variable (Ozer, 

1985). It is a useful measure of successfully predicting the dependent variable from 

the independent variables (Nagelkerke, 1991) and is presented as a percentage. The 

coefficient of determination ranges from 0 – 1 (0 – 100%) and values closer to 1 

indicate a very strong correlation amongst the variables, whilst those closest to 0 

indicate no correlation amongst the variables (Chicco et al., 2021).  

 

From the model above, the obtained coefficient of determination for customisation is 

0.003 suggesting that the amount of variance explaining customisation by gender and 

age is 0.3% which is extremely low and close to zero. This translates to both gender 

and age not having an impact on customisation in this study. 
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For connectedness, the coefficient of determination is 0.396 which suggests that the 

amount of variance explaining connectedness by customisation is 39.6% and is 

deemed a moderate effect. Therefore, it can be said that there is a moderate 

correlation between customisation and connectedness.  

 

Lastly, the coefficient of determination for purchasing intent was calculated to be 0.373 

which suggests that the amount of variance explaining purchasing intent by both 

customisation and connectedness is 37.3% and is deemed a moderate effect. 

Therefore, it can be said that both customisation and connectedness have a moderate 

effect on purchasing intent.  

 

9)  Table 4.5.3: Structural Equation Model results 

 

 

For the hypothesis to be supported or the relationship between the constructs to be 

significant, the t-value ought to be > 1.96 (Kotrlik & Higgins, 2001) (Kim, 2015) and the 

p-value<0.05 significance level. 

 

Having removed the reference groups from the equation, the results in Figure 4.1 are 

for the categorical variables which were used as constructs in the study. The results 

revealed that the Hypothesis H1a, which represents age category 18-29 years and the 
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Hypothesis H1b which represents age category 40-49 years, were not supported. H1a 

presented a t-value of -1.192 and p-value = 0.233 and H1b presented a t-value of 

0.010 and p-value 0.992 and all values are outside of the recommended threshold 

values thereby implying that age has no direct impact on customisation. Since the 

results of the categories above the reference group hold true for the reference group, 

this translates to the age category 18-29 being deemed statistically insignificant.  

 

From the results, the Hypothesis H2 is also not supported as indicated by the t-value 

of 0.469 (less than 1.96) and a p-value = 0639 thereby inferring that gender has no 

direct impact on customisation. The same treatment of the age categories in relation 

to the reference group applies for the gender categories where the statistical non-

significance of the male gender group holds true for the female gender group.  

 

With respect to Hypothesis H3 however, the results revealed that customisation does 

have an impact on connectedness and the hypothesis is supported given the t-value 

of 24.326 and a p-value<0.05. Concerning Hypothesis H4, a similar finding was 

acquired where the hypothesis was supported with an obtained t-value of 1.150 and a 

p-value<0.05 thereby suggesting that connectedness does have an impact on 

purchasing intent. Lastly, Hypothesis H5 revealed that customisation also has a direct 

impact on purchasing intent as the hypothesis is supported with a t-value of 4.682 and 

a p-value < 0.05. 

4.6 Conclusion 

The chapter focuses on the analysis of the data, using the confirmatory factor analysis 

as well as the structural equation modelling. The results reveal an understanding of 

the respondents' perceptions on the concept of vehicle interior customisation as well 

as the relationships that exist between the constructs of the study. The assessment of 

both the measurement model for reliability analysis and the structural model for 

hypothesis testing was done. The categorical variables of age and gender were treated 

as constructs in carrying out the analysis in this study. 
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CHAPTER 5 - DISCUSSION OF FINDINGS 

5.1 Introduction 

In this chapter, the findings are discussed in relation to the five hypotheses which 

underpin this study. Inferences is made with reference to existing theory selected for 

this study in order to support and/or oppose the findings.  

5.2 Is there an effect of customer age on their view of 3D printing for 

customization? 

The findings reveal that there is no direct association between the various age 

categories and customisation and the hypothesis that age has an impact on 

customisation was not supported (t-value < 1.96, p-value > 0.05). There was an 

expectation that the findings of this study would align to those of Vrkljan & Anaby, 

(2011) where the different age groups displayed heterogeneous characteristics 

pertaining to factors considered before the purchasing of a vehicle. Another contrary 

finding was presented by Potoglou & Kanaroglou, (2007) in a similar study where 

segmentation according to age was proven to be significant and revealed differences 

in preferences where vehicle customisation was concerned.  

 

In lieu of such opposing findings, the position taken is that of continuing to address the 

research gap through a different market segmentation strategy of segmenting by 

needs/preference and not by age as was the approach of the study (Kara & Kaynak, 

1997). This translates to the concept of 3D printing for customisation remaining a 

concept that should be targeted at all customers with a preference for such without 

necessarily segmenting according to age. 

5.3 Is there an effect of customer gender on their view of 3D printing 

for customization? 

The findings reveal that there is no association between age and customisation, as is 

the case with gender and therefore the hypothesis that gender has an impact on 

customisation does not hold true in this study. Evidence emanates from the obtained 
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t-value of 0.469 and p-value > 0.05. Theory reviewed from Walcher et al., (2016) 

suggests that women are more inclined to purchasing customised goods compared to 

their male counterparts and the findings of this study do not make such a distinction. 

Further inconsistencies to the findings of this study were extracted from the work of 

Tuck et al., (2008), where gender consideration is used to customise certain 

components of the cockpit using the rapid manufacturing process. 

 

Albeit the findings do not adequately address one of the research gaps of this study 

which concerns inclusivity in vehicle interior design where gender differences have 

been largely discounted (Walcher et al., 2016). There is still a work-around in 

addressing this gap through a different market segmentation strategy. The position 

that is held in lieu of the findings is that segmentation by gender, for the concept of 3D 

printing for vehicle interior customisation, may not be the best approach and that 

segmentation ought to be rather done by preference or customer need (Kara & 

Kaynak, 1997). This approach will cluster the homogeneous group of customers who 

will respond to a marketing strategy in a similar way (Kara & Kaynak, 1997). 

5.4 What relationship exists between vehicle interior customisation 

and connectedness? 

The hypothesis that customisation has an impact on connectedness holds true. In line 

with previous studies (Rose et al., 2012), such a finding is expected given that 

customisation and connectedness are said to invoke customer empowerment through 

feelings of control. Such a connection is supported by the works of Du et al., (2006) 

where product customisation is said to have a more personal approach to addressing 

the individual needs of a customer, thereby driving connectedness. An opposing view 

is brought up by Kressmann et al., (2006) where joint car ownership of a customised 

car may lead to disproportionate emotional attachment where one party has a strong 

connection to the vehicle whilst the other feels indifferent or feels no connection to the 

vehicle altogether. 

 

The position taken in this study is that not only does customisation impact on 

connectedness, but the confirmed association is strong (t-value = 24.326, p-value = 

0.000) therefore it can be deduced that vehicle interior customisation through 3D 
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printing has the ability to increase a higher emotional connection to the vehicle owners, 

drivers and potential vehicle owners.  

5.5 What impact does connectedness have on purchasing intent? 

The hypothesis that customisation influences purchasing intent holds true. From the 

findings, connectedness had a moderate impact on purchasing intent and this 

association will be used to inform the marketing strategy. This finding is synonymous 

the McKinsey study mentioned in the works of Abbot et al., (2006) where 

connectedness or how the product makes the vehicle consumer feel was listed 

amongst the top ten criteria for vehicle purchasing. Previous studies (Moons & De 

Pelsmacker, 2012) are in support of this relationship wherein they mention feelings 

being the superior driver of vehicle purchases to rationale or cognitive behaviour.  

 

The demographics of the study reveal that the age group 18-30 years accounts for 

88% of the respondents, therefore inference can be made that the confirmed 

association between connectedness to purchasing intent is attributable to this group. 

A different view is held by scholars (Lee & Govindan, 2014) however, where they state 

that for this particular age group, fuel economy and price are the most important 

vehicle attributes considered when purchasing a vehicle.   

 

The concept of customisation proves to create an emotional connection for vehicle 

drivers, owners and potential owners and it is this connection that will be the inherent 

psychological justification for the business venture (Ariely, 2008). 

5.6 Does customisation influence purchasing intent? 

From the findings, customisation was found to have an impact on purchasing intent 

therefore proving the alternative hypothesis true. This finding is supported by the works 

of a similar study (Pauwels et al., 2004) where the firm revenues were found to have 

emanated from strong sales as a result of new product introductions in the car industry. 

The concept of 3D printing for customisation is meant to introduce an innovative, lean, 

sustainable and cost-effective method of customisation (Jandyal et al., 2022) in the 
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automotive industry therefore finding that there is an interest to purchase vehicles with 

customised interiors in the market is a key leverage point.  

A notable argument is presented by (Pauwels et al., 2004) where the study mentions 

that although vehicle styling changes may lead to increased sales, the efforts do not 

however pay off financially. This is due to the high costs associated with traditional 

customisation. The position held by this study is that despite theory holding a view of 

compromised profitability due to high costs of customisation, the business venture 

concept of 3D printing is lean and more cost-effective (Jandyal et al., 2022) in 

comparison to traditional manufacturing therefore it will be able to achieve styling or 

customisation whilst remaining price competitive. 

5.7 Conclusion 

The categorical variables, age and gender prove to not have any significant impact on 

customization in this study. This means that the business case ought to be targeted at 

all age and gender categories, and segmentation be based on customer need or 

preference rather than age or gender. The findings reveal that both customisation and 

connectedness influence purchasing intent which is the bottom line and the ultimate 

business objective (sales). The findings reveal that customization has an impact on 

connectedness which translates to the positive feelings invoked through a customised 

vehicle interior. The invoked feelings emanating from a personalised interior is what 

the business venture aims to focus on in marketing the concept of customisation. 
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CHAPTER 6 - BUSINESS PLAN OF MAGEZA 3D PRINTING 

6.1 Executive summary 

Mageza 3D Printing is a start-up business in the automotive industry of South Africa 

and was established to offer customized solutions, though innovation, to drivers and 

vehicle owners using 3D printing. The mission of the business as well as the strategic 

objectives align with addressing the scourge of unemployment in South Africa as well 

as allowing previously marginalized groups to enter the manufacturing sector using 

4IR technologies.  

 

The market penetration strategy details the level at which Mageza 3D Printing will be 

penetrate the market as a business to business (B2B) supplier. The market analysis 

and trends of the global automotive industry was presented to give insight into the 

market opportunities within this industry. The macro and micro environmental analyses 

were carried out to identify challenges affecting components manufacturers as well as 

the opportunities to be leveraged. With respect to competitive positioning, the 

competitor analysis revealed that the Mageza 3D Printing is entering the sector with a 

competitive advantage of both cost leader and innovation leader.  

 

The business will reach full scale by Year 4. The staggered rollout strategy of setting 

up operations in a different region in each year showed profitability from Year 1 through 

a net profit ratio of 20% and increasing to 30% by Year 5. The Operations Plan detailed 

the operational resources for Mageza 3D Printing and given the limited resource 

capabilities in the first few years of operation, the non-core functions will be outsourced 

whilst strategically building the capabilities in-house. Through the marketing plan, 

proper customer segmentation was done. The product offering for Mageza 3D Printing 

was shown and as part of the promotional strategy, the marketing budget will be used 

to customize a few a few units for each of the OEMs as a means of strengthening 

product visibility.  



52 

 

6.2 Strategic overview 

6.2.1 Business strategy 

A product differentiation strategy will be adopted by Mageza 3D Printing to set the 

business apart from other components manufacturers supplying directly to OEMs. 

Differentiation will be achieved through the product offering of customised vehicle 

interior components providing an aesthetic appeal. Value creation will be driven by 

operational efficiencies achieved through operational flexibility and low costs 

associated with 3D printing.  

6.2.2 Market penetration 

As a components manufacturer, Mageza 3D Printing will penetrate the market as a 

Tier 1 and Tier 2 supplier. In the automotive industry, Tier 1 businesses supply 

complete systems or units directly to the OEMs, whilst Tier 2 businesses supply 

components to Tier 1 businesses (Vazquez et al., 2016). Under Tier 1, Mageza 3D 

Printing of interior aesthetic components will focus on the co-creation of customized 

vehicle interiors with the OEMs. At the Tier 2 level, supply opportunities to other 

components manufacturers will be exploited. At this Tier 2 level, it will be possible to 

service the after-market clientele keen on customizing independently. 

 

The rollout of the operations facilities will be staggered over four years where each 

year, new facilities will be set up in a specific region. This staggered approach will 

assist with the evaluation of concept buy-in within the first year as well as the 

identification of improvement points to apply in the other regions. With each new OEM 

that is onboarded, the business assumes a starting market share of 5% in the first year 

and a 2% year on year growth for the respective OEMs. This market share growth will 

follow the similar staggered approach as the operations rollout strategy.  

6.2.3 Vision  

To create value-add in the automotive industry by embracing digital transformation and 

innovation for providing environmentally sustainable customer-centric solutions. 
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6.2.4 Mission 

To address the scourge of unemployment in the South African market through 

innovation and technology. 

6.2.5 Strategic objectives  

Mageza 3D Printing has measurable objectives aligned with the business strategy as 

follows: to create sustainable jobs by providing skills aligned to 4IR leading up to 2035; 

to be the trusted and preferred supplier of interior customized parts to all South African 

OEMs by 2035 and to have a global footprint within the first 5 years of operation 

through exports of customized vehicles. 

6.3 Market analysis 

Globally, the automotive industry plays an important role in the broader manufacturing 

sector through development with its capital-intensive structure and the employment 

opportunities created via its value chain. In 2019, the size of the automotive industry 

in the global economy was reported at approximately USD 4.5 trillion which accounts 

for approximately 5% of the world economy (Statista 2020, 2020) 

 

In South Africa, the automotive industry supports the improvement of the country’s 

biggest socio-economic challenge which is unemployment. The current unemployment 

figure in South Africa is reported to be 31.9% (Tradingeconomics.Com South Africa, 

2024) and this is one of the industries that continues to make a vital contribution to the 

social upliftment of the communities in the regions of operations. 

 

In 2022, the components manufacturing portion of the automotive industry in South 

Africa recorded a contribution of 2.4% to GDP. This resulted in combined value 

addition of 17,3% to the domestic manufacturing sector stemming from vehicle and 

component manufacturers (Naamsa | Industry Overview Latest, 2023). According to 

the Department of Trade, Industry and Competition (DTIC), the South African 

automotive sector is said to achieve 1% of global output by the year 2035 from the 

current 0.6% output (Masterplan-Automotive_Industry, 2018.)  
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According to a report on the Automotive Masterplan (Barnes et al., 2018), global 

vehicles sales are forecasted to grow from 107 million units in 2019 to 129 million units 

in 2035 on a 1% year-on-year growth trajectory or 149 million units on a 2% year-on-

year growth trajectory. The report further mentions that the future growth of the 

automotive industry is likely to be strongly driven by emerging as well as middle-

income markets. A case in point is China’s consumption of 47% of the global output 

and this points to a shift in ownership densities towards developing countries. In 

developed economies such as the  United States, for example, the person-to-vehicle 

ratio is 1.3 whereas, in emerging economies such as China and India, the ratios are 

approximately 17:1 and 58:1 respectively (Barnes et al., 2018.) Below is a graph, 

Figure 6.1, depicting the vehicle sales forecast leading to 2035. 

 

 

Figure 6.31: Forecast of global vehicles sales in millions leading to 2035 

Though the automotive industry was impacted immensely by the recent Covid-19 

pandemic and lockdown restrictions which impacted most sectors of production, the 

industry projects a bullish growth for the coming years, and this is a promising 

opportunity for exploitation. The automotive industry is reported as one that has 

notably received direct foreign investments to the tune of R9,2 billion in 2020 with the 

components manufacturing leg attracting R2,4 billion in foreign investments. For 

business entities within the automotive value chain, such investments will aid in the 

promotion of local value-addition and improvements in technological solutions. 
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In 1995, through strategic governance policies, the Motor Industry Development 

Programme (MIDP) was formed and subsequently contributed to the acceleration of 

the automotive industry in becoming the leader in the manufacturing sector of the 

economy. The existence of free trade policies and preferential trade policies in place 

has allowed the South African automotive industry to form an integral part of the 

international supply chains and be fully integrated into the global automotive 

environment. As much as this is a positive for the industry, there is an associated threat 

of the industry being impacted by the economic climate in international markets 

thereby affecting exports. 

 

Vehicle exports from the South African market between the period 1995 to 2022 were 

reported to total 5,641,644 units of which 3,848,480 units were light motor vehicles. 

The corresponding value of these exported units totalled R 1,548 trillion whilst the 

automotive components export value amounted to R892,6 billion. Apart from direct 

foreign investment, the growth in this industry has been attributed to other factors such 

as skills development, improved affordability measures, technological advancements 

as well as digital transformation for business streamlining.  

 

Though the market trends in the automotive industry are electrification of vehicles 

(electric vehicles) and autonomous or self-driving vehicles, there is a need for 

innovation pertaining to other aspects of an automobile. This business venture serves 

to tap into that market of innovation within the automotive industry.  

6.3.1 Macro-environmental analysis of the automotive industry 

The situational analysis for the business venture focuses on the macro-environment, 

the industry forces as well as existing competition. It gives a holistic view of the various 

forces, threats, and competitive rivalry that the Mageza 3D Printing will be subjected 

to as well as the opportunities which to be exploited. Comprised in this section is the 

PESTEL model, Porter’s 5 forces model as well as a Competitor Analysis for 

benchmarking. 
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Table 6.3.1: PESTEL analysis of the environmental factors in the automotive Industry 
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6.3.2 Porter’s Five Forces of the Automotive Components 

Industry 

Given that Mageza 3D Printing will be operating within the automotive industry, this 

compels an understanding of the said industry for positioning purposes. The Porter’s 

Five forces model was used to ascertain competitive rivalry and attractiveness for 

starting up a 3D printing business for customisation of vehicle interior aesthetics This 

model considered buyer and supplier power, the potential of new entrants into the 

market as well as threats brought about by substitute products. In Figure 6.2, the 

competitive rivalry was found to be moderate through the composition of a strong 

supplier power, moderate threats of new entrants and substitutes and a weak buyer 

power. 
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To address the threat of competition, one aspect to consider is that of improving buyer 

power. This can be done through a marketing strategy that serves to exhume feelings 

of connectedness or emotional attachment. From the data analysis, it was evident that 

connectedness has an influence on purchasing intent therefore increasing awareness 

of the concept of vehicle interior customisation will expectantly increase drive up buyer 

power. 

 

Figure 6.3.2: Porter's Five Forces 
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6.3.3 Competitor Analysis  

Mageza 3D Printing will not be immune to existing competition within the niche group 

of interior components suppliers within the South African automotive industry. Affiliated 

to NAACAM are 137 of the estimated 180 component manufacturers and just over 20 

of those supply parts for vehicle interiors. A few of these component manufacturers 

are using additive manufacturing as part of their manufacturing processes, but not for 

the customisation of interior parts. In joining the South African automotive value chain 

as a components manufacturer, Mageza 3D Printing ought to employ a differentiation 

strategy that will set it apart from the existing competition and appeal to the existing 

OEMs as an innovative value add. 

 

From the list of competitors, the following three companies were selected as depicted 

in Figure 6.1, and their respective capabilities, strengths and weaknesses were 

dissected. Gaining insight into their operations is key given that such insight is needed 

to gauge the strength of the value proposition for this business. A notable observation 

is the different value propositions for the respective companies, where Ebor is driven 

by strong technical capabilities, Weidplas by innovation and Feltex by economies of 

scale (price). Entering this industry as 3D printers for customisation positions our 

business comfortably amongst its competitors as the value proposition is a 

combination of both innovation and price. 
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10)  Table 6.3.3: Competitor Analysis 
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6.4 SWOT Analysis of Mageza 3D Printing 

To understand the competitive position of Mageza 3D Printing within the components’ 

environment, an assessment of the internal capabilities and shortcomings is required 

at a micro-level. The SWOT analysis not only provides those insights. 

11)  Table 6.4: SWOT Analysis for Mageza 3D Printing 
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6.5 VRIO Analysis for Competitive Positioning 

To establish the uniqueness of the concept of 3D printing for customisation, a VRIO 

analysis was conducted. As a tool, this framework seeks to identify the competitive 

advantage of the business through the assessment of the valuable resources and 

capabilities aimed at supporting the idea of 3D printing for customisation. Through the 

VRIO analysis, the business will identify those unique assets relating to vehicle interior 

customisation that can be leveraged on. This analysis considers how valuable the 

resources are, how rare they are, how costly it is to imitate them and how organised 

the business is to capture value from these. The difference between a Porter’s five 

forces model and the VRIO framework is that the former considers mostly external 

environmental factors in the automotive industry whilst the latter focuses on internal 

resources and capabilities of the business. Table 6.4 below displays the internal 

resources and the competitive position in relation to the components manufacturers 

space.  

12)  Table 6.5: VRIO Analysis of Mageza 3D Printing 

 
 

6.6 Management and organisation 

The business start-up will have a Managing Director (MD) who will be responsible for 

all the management decisions of the company for the first five years. Reporting to the 

MD will be four regional managers responsible for overseeing the daily operations of 

the business in the respective regions. The Marketing and Finance functions will be 
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centralized. In the initial years, non-core activities will be outsourced until the relevant 

capabilities have been built in-house. The organogram below in Figure 6.3 represents 

the structure of the business once setting up has been fully achieved in all the regions. 

 

 

Figure 6.6: Organogram of Mageza 3D Printing 

6.7 Operations plan 

The Operations Plan details the setting up of operations for Mageza 3D Printing, as 

well as the operational resources required for achieving customisation success. 

6.7.1 Location of operations 

The strategic regions for setting up the 3D printing facilities are those where the OEMs 

have based their operations for ease of logistics and are the following: Pretoria for 

access to BMW; Port Elizabeth for access to Volkswagen; East London for access to 

Mercedes Benz and Durban for access to Toyota. 

 

The advantage of setting up operations in these locations is that both the OEMs as 

well as the component manufacturers have based their operations in these in these 

regions. Setting up operations facilities here will therefore result in the reduction of 

logistics costs and minimised product handling risks post production. 
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6.7.2 Operational resources 

The main operational resources for Mageza 3D Printing are equipment resources, 

human resources, and utilities. The equipment resources include industrial 3D printers 

(Stereolithography or SLA 3D printers), resin for the printing of interior components, 

industrial computers, and 3D design software. In the first years of operation, the 

production facilities and office space will be rented. 

 

Mageza 3D Printing will source industrial 3D printers that have the capability of printing 

complex parts as well as printing at high speeds to meet the service level agreements 

in place with the respective customers. These will be sourced from international 

suppliers given the limited availability of the industrial 3D printers locally. The raw 

material to be used is resin which will be procured in bulk. Though 3D printing is an 

energy-efficient manufacturing process, there lies the need to ensure uninterrupted 

power supply during the printing process considering that any interruptions may result 

in possible quality issues. To mitigate against the risks of load-shedding and power 

outages, the premises will be set up with back-up generators at the various operations 

sites. 

6.7.3 Human resources 

Human capital is a critical component for the success of Mageza 3D Printing. The 

recruited personnel will be involved in the setting up of operations in the various 

regions, the rigorous marketing and sales that is required, the monitoring of operations 

and quality control. As a start-up, Mageza 3D Printing has a limitation concerning 

certain capabilities in-house and to address this limitation, some of the human 

resources functions will be outsourced.  

 

The functions to be outsourced are: Engineering (Consultants); Logistics; IT services; 

Legal services; Audit services; Payroll services and Employee wellness services. 

Another limitation is that of availability of sufficient cash flows to sustain extensive 

overheads during the start-up phase. The strategy is to outsource the Engineering and 

Design work in the initial years of operation whilst working on progressively building 

those capabilities in-house.  
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6.8 Marketing plan 

6.8.1 Marketing strategy 

It must be noted that customer centricity is key in driving an effective marketing 

strategy. As a start-up, Mageza 3D Printing needs to ensure high product visibility and 

for this to be achieved, the marketing budget needs to be significant. As a rule of 

thumb, the marketing budget ought to be approximately 7% of the revenue, therefore 

a similar approach will be followed for this business.  To accelerate buy-in of the 

concept of customisation, alliances will be formed with OEMs whereby in the first year 

of onboarding, a few units will be customised at no cost. This will serve as a means of 

promoting interior aesthetic appeal to the customer base and essentially garnering 

buy-in. Whilst this differentiation strategy will allow the OEMs to improve on their 

competitive advantage, it will in turn grow the visibility of Mageza 3D Printing within 

the automotive industry.  

6.8.2 Target market 

The target market is advised largely by the findings of the study. The findings revealed 

that segmentation according to age and gender is not the best fit for customisation and 

as a result, the suitable segmentation strategy is that of segmenting by customer 

preferences and needs. It is evident that customers embodying a deepened sense of 

connectedness towards vehicles are more likely to purchase cars with customized 

interiors therefore the target market is comprised of buyers that exhume emotional 

attachment. Therefore, the concept of 3D printing for customization will be targeted at 

all drivers and owners who prefer exclusivity and want a more personalized solution. 

6.8.3 Products  

The products to be produced are 3D printed components of the vehicle interior that 

create an aesthetic appeal. These products are: the dashboard; the centre console; 

the door paneling; the sun visors; the gear knob and air vents. These are all 

components that do not tamper with the safety aspects or performance of the vehicle. 
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6.8.4 Customer value proposition 

Product positioning is one of the key factors in developing a sustainable competitive 

advantage in business. For sustainability, a competitive advantage should not be 

based on price alone but ought to offer something of value to the customer. The value 

creation in 3D printing for customisation will be achieved through the environmentally 

sustainable mode of production given the minimal waste associated with the 

manufacturing process as well as the low cost of production for achieving this 

customisation. Additionally, the manufacturing agility offered by 3D printing will offers 

speedy delivery of printed parts to customers. 

6.8.5 Marketing mix 

i. Product  

 

The product offering of customised interior components will be in line with the product 

differentiation strategy adopted by the company. The innovative and environmentally 

sustainable 3D printing production process will deliver a competitive product offering. 

The printed interior aesthetic components will contribute towards environmental 

sustainability within the automotive industry given the minimal waste associated with 

3D printing. This will be achieved through recyclable raw materials (filament) to be 

used in the printing process as well as the reduced energy as a result of the simplified 

multi-step manufacturing process.  

 

ii. Price 

 

The process of 3D printing simplifies the multi-step processes used in conventional 

manufacturing. Moreso, the 3D printing process eliminates waste as it is designed to 

use up almost the entire filament. These added advantages will assist with competitive 

pricing as Mageza 3D Printing penetrates a market that competitors have successfully 

positioned themselves in. 
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iii. Place 

 

Given that this is a B2B business concept, setting up within close proximity to the 

OEMs is aimed at simplifying the logistics process from the order placement for 

components to the delivery of 3D printed products. Setting up operations in the 

strategic regions will hasten brand positioning through operational visibility. These 

strategic locations will allow ease in terms of the visitation of premises which in turn 

allows for business validation from the end of the OEMs and Tier 1 suppliers. Another 

advantage to setting up in these regions is the logistical flexibility of just-in-time supply 

as well as the timeous attendance to any quality concerns raised. 

 

iv. Promotion 

 

The product will be promoted through the OEMs. Design concepts will be pitched to 

the various OEMs with the associated pricing. As a promotional strategy through the 

marketing budget, a few units will be customised for free for the respective OEMs in 

an effort of creating product visibility Once buy-in has been obtained from the OEMs, 

the design concept will be extended to the end-users or potential customers by means 

of rigorous marketing. The customised interior components will be promoted as 

affordable personalisation that aligns to environmental sustainability. 

6.9 Funding Model 

i. Piloting stage 

 

At the piloting stage, funding will be obtained through bootstrapping and the 

involvement of family, friends and impulsive investors for the procurement of a 

commercial 3D printer and ABA filament for creating prototypes.  

 

ii. Market-entry stage 

 

At this stage, funding will be obtained from grant funding reserved for: small 

businesses; tech businesses; black-owned businesses and female owned businesses. 

There are transformation-targeted funds set aside by the Department of Trade Industry 
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and Competition (DTIC) and the Automotive Industry Transformation Fund in South 

Africa to assist new entrants into the automotive industry and these are the pools to 

be considered for funding operations start-up. In the masterplan issued by the DTIC 

(Masterplan-Automotive_Industry.Pdf, 2018.), there is an undertaking to support 

black-owned components manufacturers in line with broad based black economic 

empowerment (BBBEE) objectives for transformation within the automotive industry.  

 

iii. Full-scale operations stage 

 

At this stage, the 3D printing business will have stabilised and proven itself to be 

profitable. It will then be possible to fund the operations through debt (loans) as well 

as the re-investment of profits. 

 

iv. Scale-up stage 

 

The plan is to retain control of the business for as long as is practical to do so and rope 

in investors at a much later stage. At the scale-up phase, the business is assumed to 

have matured enough to attract investors through the release of equity. The funding 

obtained will be focused towards driving mass customisation through 3D printing and 

ultimately achieving economies of scale in terms of production.  

 

Below is the funding model depiction as contained in Figure 6.4. 

 

Figure 6.9: Funding model of Mageza 3D Printing 
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6.10 Financials of Mageza 3D Printing 

Given the rollout strategy for setting up operations in a different region each year, the 

financials are aligned to this approach. In the first year of operation, sales, cost of sales 

and operational expenses are calculated from the income generated from operating in 

one region and servicing VW. In the second year, the cashflows are aligned with the 

operations being carried out in two regions where VW and BMW are being serviced. 

In the third year, Toyota is onboarded, and Mercedes Benz is only onboarded in the 

fourth year.  

 

The sales figures are estimated at 5% of total annual unit sales for each of the OEMs 

when they are onboarded initially and grow by 2% year on year. A sliding scale in 

market shar will be applied where in Year 3, VW share will be 9%, whilst BMW will be 

at 7% and Toyota at 5%. This sliding scale approach is based on the notion that the 

new concept of customisation needs to gain acceptance in the market in the initial 

years. Once traction is gained through rigorous marketing and visibility in the 

subsequent years, the business will begin to report an upward trajectory in the market 

share. 

 

In the Income Statement under Figure 6.6, the expected revenue for Year 1 is R117m 

with a net profit of R 17m, translating to a net profit ratio of 15%. This is a considerably 

good ratio considering the limited operations in only one region. In Year 2 and Year 3, 

the net profit margins increase to 20% and 24% respectively which is a positive 

cashflow trajectory. In Year 3, the onboarding of Toyota will increase the sales units 

substantially given that Toyota’s records the highest number of annual sales 

(statista.com, 2023) whilst operational expenses remain fairly constant resulting in a 

high net profit margin. By Year 4, all the regions will be in operation and these figures 

are indicative of the full operations of the 3D printing business and set the benchmark 

for the subsequent cash flows into Year 5 and beyond. At Year 4, the profit margins 

are expected to plateau from whence steady growth kicks in. By Year 5, the expected 

revenue is R 605m with a net profit of R 159m therefore translating to a 26% net profit 

margin. 
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13)  Table 6.10: Income Statement of Mageza 3D Printing 
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6.11 Timelines for operations setup 

The timelines of the 3D Printing business are shown in the Gantt Chart in Figure 6.5 

below and are indicative of the phases from R&D till the scaling phase leading to 2035. 

In year 1, the planning phase commences and expected completion date is November 

2025. This will be followed by the market entry phase from January 2026 for setting up 

operations in the various regions and the targeted completion date is April 2027. From 

this date, Mageza 3D Printing will be operating at full scale until the business is ready 

for expansion. 

 

Figure 6.11: Timelines for Operations Rollout 
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6.12 Business risks identified for Mageza 3D Printing 

Mageza 3D Printing will not be immune to business risks and Table 6.6 below indicates 

the identified major risks as well as the mitigation responses for these risks. The risks 

will be monitored and periodically assessed to test the effectiveness of the mitigation 

responses in reducing or eliminating the associated threats and impacts. 

14)  Table 6.12: Major Risks and Mitigations for Mageza 3D Printing 

 

6.13 Conclusion 

The business case for Mageza 3D printing presented the strategic overview of the 

business with measurable strategic objectives. The market penetration strategy 

detailed the phased operations roll out plan as well as how the different supply tiers 

will benefit the business in the automotive supply chain. Insight into the market was 

obtained through a market analysis which indicated a projected growth of 1-2% 
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year on year globally, with more sales expected from the emerging markets. The 

macro-environmental factors affecting the business were analysed using the 

PESTEL model as well as Porter’s five forces model of competitive rivalry.  

 

For the competitor analysis, three components manufacturing entities were used 

to assess their competitive strengths and value propositions for benchmarking 

purposes. The funding model was aligned to the phasing of the operations and the 

different funding sources were presented, especially the available transformation 

funds set aside for previously marginalised entrepreneurs in South Africa. The 

financials indicated that the business is profitable from the first year with net profit 

of 15%, which is to be expected given the comparatively low production costs 

associated with 3D printing. With year-on-year growth, the profitability margins 

reached 26% by the fifth year. The business case concluded with the identified 

business risks and the mitigation strategies. 

  



75 

 

CHAPTER 7 - RESEARCH SUMMARY, CONCLUSION, LIMITATIONS AND 

RECOMMENDATIONS 

7.1 Research Process and Content Summary 

This section summarises the conceptualisation of the research, the development of 

the conceptual framework, the research methodology used, the research results, the 

findings of the research and the business case.  

7.1.1 Conceptualisation of the Research  

The research was conceptualised around the need for offering vehicle interior 

customisation as a means of catering to the diverse preferences of vehicle owners and 

drivers. The concept therefore delved into the approach of customisation using one of 

the 4IR technologies, namely 3D printing, which has the capabilities of achieving 

manufacturing flexibility at high speeds and reduced costs as opposed to traditional 

manufacturing, thus justifying customisation. The purpose of the research was to 

investigate the viability of introducing an innovative solution of 3D Printing for 

customising vehicle interior components for an aesthetic appeal. This investigation 

was done by reaching out to ordinary drivers and vehicle owners to ascertain interest 

and acceptance levels of customisation for the justification of that concept and 

business case. The research gap that the study served to address was that of 

inclusivity in terms of customer preference and personalisation in the current vehicle 

interior offering in line with customer heterogeneity. 

7.1.2 Conceptual framework  

The five variables which were used to establish the conceptual framework were age, 

gender, customisation, connectedness and purchasing intent. The hypotheses were 

developed around this framework assuming that: age has an impact on customisation; 

that gender has an impact on customisation; that customisation drives connectedness; 

that connectedness drives purchasing intent and finally, that customisation has an 
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impact on purchasing intent. The conceptual framework was developed to provide the 

linkages between the dependent and the independent variables.  

7.1.3 Methodology 

The research strategy adopted for the study was that of quantitative research 

accompanied by a descriptive research design. The target population comprised of all 

the vehicle drivers, owners, and potential owners, from whence the representative 

sample was determined. A probability sampling approach was followed where data 

was collected from random respondents through a Likert-scale survey. For the survey 

questionnaire, existing measurement scales were explored and used.  

 

For analysing the data, the structural equation model was used whereby the 

measurement model was assessed followed by the structural model. In addition, the 

confirmatory factor analysis was carried out to validate the factor structure of the study 

constructs of age, gender, customisation, connectedness and purchasing intent. The 

data analysis served to either accept or reject the alternative hypotheses.  

7.1.4 Empirical research results 

The confirmatory factor analysis revealed a desirable absolute fit as well as desirable 

relative fit indices thus suggesting model fit and reliability. From the assessment of the 

measurement model in the structural equation, reliability analysis through the obtained 

Cronbach Alpha coefficient values revealed that all the constructs were reliable. The 

assessment model confirmed the data to be discriminantly valid as well as 

convergently valid. The coefficients of determination in the structural model revealed 

age and gender as not having any effect on customisation whilst customisation and 

connectedness had a moderate effect on purchasing intent. The structural model 

assisted with determining the associations between the variables of the study. 

7.1.5 Discussion of the findings and the business case 

These findings inferred that the concept of customisation does not appeal to certain 

demographics and that segmentation ought to be done by customer need and not by 
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demographics. Using this approach, the business case was then drafted to cater to all 

demographics displaying a preference for customised vehicle interior components.  

 

The business case delved into the macro and micro environmental analyses to 

understand the automotive industry market and trends, competition within the 

components manufacturing sector and the competitive position of the 3D Printing 

business. The Operations Plan laid out the required resources to start up the business 

as well as the roll-out strategy in the various regions. The Marketing Plan detailed the 

marketing strategy and the customer value proposition. The funding stages were 

aligned with the activities timeline to 2035, starting with bootstrapping in the piloting 

stage up till the scaling stage where shareholder investment will be sought. The 

business showed profitability of 15% in Year 1 which increased year on year to 26% 

by Year 5.  

7.2 Conclusion 

7.2.1 Research finding contribution to the knowledge gap 

The contributions from the research findings are that the vehicle interior design which 

is predominantly black, grey and beige brown should not be the only offering in the 

automobile market. The study shows that there exists an interest for other designs 

which are more aesthetically pleasing. The study revealed that customers who have a 

deepened sense of connectedness to the interior of a vehicle are more likely to 

purchase the vehicle given the feelings exhumed. What can be deduced from the study 

is that 4IR technology such as 3D printing is a disruptor in the context of traditional 

manufacturing and has the potential to enhance value creation in the automotive 

industry value chain. 

7.2.2 Comparison of findings to similar studies  

Concerning age and gender as drivers for vehicle interior customisation, similar studies 

were not congruent with the findings of this study in that certain age groups presented 



78 

 

higher acceptance levels to the concept and in other studies, females were more 

inclined to the concept. On the hypothesis of customisation having an impact on 

connectedness, similar studies were in support of the findings in that indeed, there is 

a connection between the two variables. Similar supporting views were held by 

previous scholars regarding the impacts of customisation and connectedness on 

purchasing intent whereby their studies revealed that both customisation and 

connectedness had an effect on purchasing intent. 

7.3 Limitations 

The limitations of the study emanated from the research strategy adopted for the 

research methodology. A qualitative research strategy needed to be explored as well 

through the involvement of the OEMs in the collection of data given that Mageza 3D 

Printing is a B2B supplier. However, given the challenges encountered in sourcing 

willing participants from the respective OEMs to partake in interviews, the qualitative 

aspect of the research was deliberately omitted. 

7.4 Recommendations  

7.4.1 Policy implications 

This study gives insight into how 4IR technologies can be embraced for start-ups in 

the automotive industry and it is recommended that policymakers in this industry 

introduce policies that drive manufacturing localisation through technology, with the 

overall objective of job creation.  

Of the 180 estimated first tier suppliers in the automotive industry (inclusive of the 137 

affiliated to NAAMSA), 75% of these are multi-national companies (Mashilo & 

Moothilal, 2022). For a country that rolled out a strategic governance policy called the 

Motor Industry Development Programme as far back as 1995, it is expected that 

significant strides would have been made to accelerate the participation of more local 

components manufacturers within the automotive value chain, with a targeted focus 

on previously disadvantaged entrepreneurs. The objectives of manufacturing 
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localisation, industry transformation and industry-required skills development are 

further supported by the South African Automotive Masterplan (SAAM) and the AITF 

however, real transformation is yet to be seen. As much as there exists free trade 

policies and preferential trade policies with other countries, these policies benefit the 

imports and exports part of the industry and not necessarily the accelerated 

localisation of components manufacturing.  

7.4.2 Implications to practitioners  

The practitioners that this study benefits are those involved in marketing as well as 

new entrants into the components manufacturing space. The recommendation for 

marketing is to sample from the older age group of vehicle owner and driver population 

to ascertain interest from this demographic. This study focuses more on a young age 

demographic. For new components manufacturers, the concept of 3D printing offers a 

relatively simplified manufacturing process compared to traditional manufacturing with 

the potential to create a wide range of opportunities within manufacturing. 

Furthermore, using 3D printers in the components manufacturing sector may prove 

more profitable as a result of the low capital investment and the simplified production 

process involved. A notable challenge is that there is a limited range of industrial 3D 

printers available locally resulting in the need to source abroad and that may impact 

on the product testing required prior to making the capital investment. 

7.4.3 Theoretical implications  

For the academic fraternity, the study makes recommendations in line with the 

identified research gaps. Further insight is required in understanding the barriers to 

entry for local components manufacturers, especially in reaching the Tier 1 stage and 
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supplying directly to OEMs as well as the extent of 4IR technology usage in advancing 

the automotive industry value chain.  

7.4.4 Future research 

Future research is recommended for this work in order to target a more diverse group 

of respondents in terms of demographics and to ascertain interest directly from the 

OEMs through a quantitative research strategy concerning the concept of 3D Printing 

for customisation. The combination of the findings from the end users together the with 

the OEMs will give the necessary weight to a business case such as this from buy-in 

that would have been assessed throughout the value chain.  
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Annexure B – Measurement scales 
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Annexure C - Survey Questionnaire 

Item  Question 

 Declaration - I consent to partaking in the study  

 I am above the age of 18 

1 Respondent currently owns, drives a vehicle or intents to own a vehicle in the future 

2 Gender of the respondent (Male) (Female) (Other) 

3 Age group of the respondent (18-29) (30 - 39) (40 - 49) (50 - 59) (60+) 

4 The look and feel of the car interior are important when buying a car 

5 I like it when I am able to customize the interior of a vehicle to my own liking 

6 A customised interior of a vehicle should feel like it is talking to me personally as a driver  

7 The customised vehicle to my preference makes me feel recognized as a customer 

8 The aesthetics of a customised vehicle interior promote a perception of quality 

9 I like it when I am able to customize certain vehicle parts to my own liking 

10 Customised cars using 3D printing will contribute to environmental sustainability 

11 The aesthetics of a customised vehicle interior promote a perception of quality 

12 A customised vehicle interior increases my feelings of connectedness 

13 Connectedness to a vehicle exhumes positive feelings 

14 It is important to me that the interior of a vehicle feels like my personal area when inside the car 

15 I have felt connected to the interior aesthetics of the car I drive or own 

16 The feeling of self-fulfilment I get from a personalised car interior is significant 

17 I feel a sense of personal satisfaction when inside a car with a personalised interior  

18 I was attracted to this interior design at first sight 

19 I would be happier if I could afford buying a car with a customised interior 

20 The internal appearance of a vehicle is an important factor that influences vehicle purchase decisions 

21 Given that I had the opportunity, I predict that I would buy a vehicle with a customised interior 

22  I place great value in making the right decision when it comes to purchasing a vehicle 

23 I cannot wait to own a vehicle customised through 3D printing 

24 I would buy this 3D printed customised vehicle than the standard vehicles currently in the market 

25 I would be willing to purchase this place in the near future 

26 This 3D printed customised interior really matches my desire 

27 The prices of customised vehicles are too high  
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Annexure D - Graphic representation of the customised interior components 
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Annexure E - Summary of the theory bases 

No 

Theory or theoretical 

framework 

Area of emphasis Relevance to the study 

1 Digital Transformation 

and Digital Maturity 

i) Extend of transformation 

within the automotive 

industry in the digital era 

ii) Adoption of 4IR 

technologies in the 

automotive industry 

The level of digital maturity in the automotive 

industry is directly related to the level of 

application of 3D printing. A higher level of 

maturity is favourable to the new business 

venture 

2 Innovation adoption  Adoption of innovation and 

technologies by companies 

and industries 

The new business venture is a new 

innovative solution that needs to be adopted 

by the automotive industry to be successful. 

Key purpose = Adoption 

3 Diffusion of Innovation The cascade of new 

technology or innovation to 

individuals, which in turn 

drives institutional adoption 

The customisation of the interior of 

automobiles is aimed at individuals. Their 

acceptance validates the new business 

proposal. 

Key purpose = Validation 

4 Lean Innovation Emphasis on the elimination 

of waste and efficiency 

Efficiency and cost reduction are key 

considerations in the viability of 

customisation using 3D printing 

5 Entrepreneurship Opportunity identification 

and exploitation 

The identified opportunity in the automotive 

industry will be exploited through the new 

business proposal put forward in this study 

 


