
 

 

 

Introduction 

Small and medium enterprises (SMEs) play a 
crucial employment role globally. Similarly, 
SMEs contribute significantly to the South 
African economy, having provided 11.8 million 
jobs in the last quarter of 2019 (Small 
Enterprise Development Agency [SEDA] 2020). 
Manufacturing SMEs, led by entrepreneurial 
owner/managers, are particularly important 
contributors to economic growth (Hulbert et 
al. 2013), although the manufacturing sector 
more broadly has declined significantly in 
South Africa over the last decade.  

To maintain their competitiveness, 
manufacturers need to increasingly adopt 
digital technologies (DTs). Traditional digital 
operations technologies (OTs) have evolved 
into the internet of things (IoT), enabling 
interconnected devices and data-driven 
decision-making (Seetharaman et al. 2019). 

Key digital economy-based technologies 
include IoT, cloud computing, big data 
analytics (BDA), and artificial intelligence (AI) 
(Sturgeon 2021). These technologies 
streamline manufacturing processes, improve 
asset efficiencies, and enhance customer 
interactions (Navas 2020; Rejikumar et al. 
2019). Globally, SMEs appear to face major 
challenges in adopting DTs. This includes 
factors such as limited long-term strategic 
thinking, a reactive approach to disruptions, 
and a lack of managerial competence (Ates and 
Bititci 2011; Bessant and Tidd 2011). 
Consequently, despite its proven benefits, only 
a small percentage of manufacturers have fully 
implemented DTs (Goodness et al. 2020).  

There is a clear research gap regarding DT 
adoption by SMEs, particularly in the South 
African context. By exploring the drivers of and 
barriers to adoption, as well as the role of 
owner/manager mindsets and platform 
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openness to doing so, this research attempts 
to contribute to a deeper understanding of 
how manufacturing SMEs can leverage DTs to 
enhance their competitiveness. 

Contextualising DTs in the South African 
SME manufacturing space 

The adoption of digital technologies (DTs) is 
deemed crucial for the competitiveness and 
growth of manufacturing SMEs. DTs, including 
the internet of things (IoT), cloud computing, 
big data analytics (BDA) and artificial 
intelligence (AI), offer opportunities for agility, 
resource efficiency, and improved decision-
making in manufacturing processes. These 
technologies can enhance asset efficiencies at 
SME manufacturers, reduce operational risks, 
and improve customer interactions and 
experiences (Popovič et al. 2018; Tortorella et 
al. 2019; World Economic Forum 2021).  

However, the adoption of DTs in 
manufacturing SMEs is often hindered by 
various factors. One key factor is the mindset 
of owner/managers, who may lack long-term 
strategic thinking, managerial competence, 
and the ability to cope with firm growth (Ates 
and Bititci 2011; Bessant and Tidd, 2011). 
These characteristics impede the successful 
adoption of DTs, leading SMEs to rely on 
personal expertise and being reactive to 
external disruptions (Eggers 2020; Hulbert et 
al. 2013). SMEs also face resource constraints 
and may perceive DT adoption as costly and 
technically complex (Müller et al. 2018). The 
lack of DT awareness and understanding 
further hinders adoption. As such, many SMEs 
use only basic DTs, such as production 
monitoring (Moeuf et al. 2018; Stentoft et al. 
2020). 

Platform openness is another critical factor in 
DT adoption decisions. The choice of platform 
affects data interoperability and security. 
Open standards are necessary for 
interoperability, but they may increase 
security concerns (Zdravković et al. 2018). DT 
adoption is therefore influenced by factors 

such as perceived security risks, cost, resource 
scarcity and the absence of external 
motivators (Müller et al. 2018; Stentoft et al. 
2020).  

Research questions and methodology 

The research questions (RQs) guiding the study 
were: 

1. Do South African manufacturing SMEs 
implement DTs, and for what reasons? 
(RQ1) 

2. What digital transformation strategies 
are employed by manufacturing SMEs 
in South Africa? (RQ2) 

3. How do platform openness and 
owner/manager mindsets influence 
SME intentions to adopt DTs? (RQ3) 

A qualitative research design was adopted to 
explore these questions. Due to the large 
number of small-scale SMEs in the South 
African manufacturing sector, non-probability 
purposive sampling was used. A total of 12 
SME manufacturing owner/managers were 
interviewed in KwaZulu-Natal, Gauteng and 
the Western Cape, representing ten 
manufacturing sub-sectors. In addition, four 
interviews were conducted with DT vendor 
managers/owners. Semi-structured interviews 
constituted the primary data collection 
method. The interview guide included 
questions about the SMEs' DT strategy 
decision-making processes, enablers and 
inhibitors of DT implementation, and other 
relevant factors.  

Interviews were recorded and transcribed 
using the Otter.ai online transcription service. 
Transcripts were then analysed and coded 
using thematic analysis. The process of data 
analysis involved breaking down the data into 
its constituent parts and interpreting these 
parts to derive meaning. Descriptive codes 
were assigned to significant segments of the 
interview transcripts. After the first round of 
coding, interview codes were reviewed and 
unnecessary/inappropriately linked codes 
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were corrected or unlinked from the text. This 
process included the merging of codes. After 
two rounds of revision, 16 code categories 
emerged. These categories were then analysed 
together with the document groups to identify 
primary themes. 

Primary research findings 

The themes that emerged from the primary 
research process are shown in Figure 1. 

Figure 1: Code map 

 

 
In respect of RQ 1, the findings indicate a low 
level of DT adoption among manufacturing 
SMEs in South Africa. Firms typically do not 
adopt advanced DTs due to their operational 
focus. However, the understanding and 
adoption of advanced production techniques 
and DTs appear to increase as businesses move 
further down the supply chain driven by 
customer requirements. Although sales are the 
primary focus for many manufacturing SMEs, 
they still utilise some form of mobile and 
cloud-based services. However, their use of 
these services is driven primarily by 
operational needs rather than strategic DT 
adoption. SMEs rely on technology such as 
cloud storage, mobile devices and enterprise 
resource planning (ERP) systems to make quick 
and agile decisions, thereby replacing manual 
systems. DT choice is based on its suitability for 
existing business needs. The use of cloud-
based storage and ERP systems is further 
enhanced by the experiences of SMEs that 
have suffered data loss, leading them to 

perceive cloud-based storage as more reliable 
than traditional methods. Many 
manufacturing SMEs use online and social 
media platforms to support sales, emphasising 
their customer-centric approach and the 
positive effect of online sales platforms on 
their business processes and customer reach. 
However, SMEs have limited in-depth 
knowledge of DTs, with only one of the 12 
firms exhibiting thorough knowledge. While 
this one firm understood technologies like 3D 
printing and remote machine access, there was 
little indication of AI knowledge or the use of 
advanced algorithms for process or product 
improvement. 

In respect of RQ 2, which explored what DT 
strategies manufacturing SMEs in South Africa 
have implemented, the key code categories 
demonstrated the limited scope of strategic 
planning adopted by the SMEs. The lack of 
resources and skills inhibits their adoption of 
DTs and the development of formal DT 
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strategies. SME implementation strategies are 
primarily informal, with SMEs prioritising 
flexibility and agility in their manufacturing and 
sales processes, often driven by customer 
requirements. Online collaboration tools and 
communication platforms are used to interact 
with customers. Cybercrime concerns were 
evident among the SMEs, with awareness of 
risks related to both cybercrime and physical 
theft. However, the participants believed that 
cloud-based data security was achievable, and 
that cloud platforms were a key future trend in 
manufacturing. In contrast, cost and 
complexity were noted as major barriers to DT 
adoption. 

Finally, in respect of RQ 3, the study found 
varying responses among SME owner/ 
managers regarding their perceptions of 
proprietary platforms versus open platforms. 
Some participants seemed to lack an 
understanding of these platform types, but 
most owner/managers had growth mindsets, 
indicating a willingness to embrace new 
technologies and ideas. 

Insights from vendor participants were used to 
validate the findings. All four vendors 
preferred to focus their energy on larger 
manufacturers due to the limited revenue 
potential and the additional effort required to 
work with SMEs. The vendors also noted that 
SMEs did not prioritise platform openness 
when deciding to implement DTs, despite its 
significance in selecting the most appropriate 
DT. The vendors emphasised the need for 
specific DT strategies tailored to SMEs. They 
recommended starting small with immediate 
value capture through the adoption of DTs 
such as the industrial internet of things (IIoT), 
and gradually scaling up to create incremental 
value. Successful DT adoption was considered 
more likely when SME owner/managers had an 
open mindset toward technology. 

Analysis of key research findings 

Most of the SMEs surveyed were in the early 
stages of digital strategy alignment, indicating 

a low level of DT adoption. They primarily used 
DTs for data storage, cloud-based enterprise 
resource planning (ERP), and sales and 
communication on mobile platforms. The 
findings suggest that manufacturing SMEs in 
South Africa have limited awareness of the 
available DTs, although they are familiar with 
mobile and cloud-based technologies. 

The findings suggest that firm size does not 
have a significant effect on DT adoption, in 
contrast to previous research. Smaller SMEs, 
however, receive less attention from DT 
vendors due to their limited revenue potential. 
This information asymmetry hinders SMEs’ 
access to DT-related information and 
capabilities compared to their larger 
competitors. A lack of resources, particularly 
skilled staff, and funding is a further significant 
challenge facing SMEs. Most SMEs have 
consequently not developed formal DT 
strategies, rather adopting DTs in an ad hoc 
manner based on immediate needs.  

The lack of resources at South Africa-based 
manufacturing SMEs limits their time for 
strategic planning, creating a low level of 
digital maturity that hinders the development 
of comprehensive DT strategies. It therefore is 
proposed that the level of DT adoption by 
manufacturing SMEs either enables or inhibits 
the development of their dynamic capabilities, 
which in turn enables or inhibits their further 
adoption of DTs. This leads us to put forward 
three propositions. 

1. The intention of manufacturing SMEs to 
adopt DTs is mediated by their lack of 
awareness of DTs and moderated by their 
perceptions of DT costs. 

2. Manufacturing SMEs’ DT awareness is 
inhibited by DT vendors, who fail to focus 
on SMEs.  

3. The availability of support structures and 
sector/government programmes 
increases awareness and adoption of DTs 
by manufacturing SMEs. 
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Conclusion 

The findings suggest that South African 
manufacturing SMEs have adopted DTs, but at 
an immature level (Canhoto et al. 2021; Frank 
et al. 2019). The mindsets of SME owner/ 
managers has played a significant role in 
influencing DT adoption, supporting the notion 
that owner/manager mindsets are influential 
factors (Jones et al. 2021). There is a lack of 

awareness and understanding of DTs among 
the management of manufacturing SMEs. 
Apart from one SME that had extensively 
adopted DTs based on the interconnectivity 
and cost benefits of an open platform, there is 
ambiguity regarding the intentions of other 
SMEs to adopt DTs. Based on the interview 
results and the DT literature review, a model of 
DT adoption by manufacturing SMEs was 
developed, as shown in Figure 2.  

Figure 2: Proposed model of DT adoption by SMEs in the South African manufacturing sector 

 

 

The model shown in Figure 2 represents a 
virtuous cycle, where DT adoption enables firm 
dynamic capabilities, leading to enhanced 
sensing and seizing of advanced DT 
opportunities, and ultimately transforming the 
firm’s structures and business models. This 
virtuous cycle is proposed to contribute to the 
sustained competitiveness of manufacturing 
SMEs. SME owner/managers and managers 
are encouraged to explore the range of 
available DTs to improve their sensing abilities 
and assess their mindsets regarding 
technology, competence and perception of 
potential disruption caused by DTs. External 
agents such as government departments and 
larger customers can promote DT awareness 

among manufacturing SMEs, while DT vendors 
can develop new business models targeting 
these SMEs. 
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