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Abstract

In the context of South Africa's economic environment, information communication technology integration
appears to be a critical component in supporting small businesses' objectives for sustainable growth. The paper
explores the deployment of Information Communication Technology and illustrates how it influences the
distinctive structure of small businesses in South Africa. Data was collected from 374 manufacturing small and
medium enterprises in KZN using convenience sampling and a positivist perspective. According to the results,
there exist several barriers impeding manufacturing small and medium enterprise’s ability to grow sustainably.
These barriers encompassed lack of digital skills (81.6%), vulnerability associated with ICT (90%) and
infrastructural challenges (93.4%). It is therefore, recommended that to foster sustainable growth, small businesses
should implement a well-rounded plan that integrates different strategies, such as management skill development,
cybersecurity support, and infrastructure improvement.

Keywords: SMEs, Growth Hindrance, Technical Skills, Sustainable Development, Entrepreneurship, 4IR
Technologies, Implementation.

INTRODUCTION

There have been ongoing debates about the ICT's explosive growth, which is presenting
profound effects on many industries, including the manufacturing sector across developed
nations. Leading to manufacturing SMEs in developing nations such as South Africa to
embrace ICT solutions to improve their operational efficiency and maintain competitiveness.
Despite its crucial role in their success, South African SMEs in the manufacturing sector
encounter difficulties in effectively utilising ICT solutions. These hurdles that impact on
manufacturing SME survival includes, lack of digital skills, managerial support, vulnerability
associated with ICT and infrastructural challenges. Due to these oppressive challenges and
limited resources, manufacturing SMEs continue to struggle to formulate innovative ideas in
order to engage in economic activities. The persistent obstacles confronting small businesses
in the manufacturing sector inspire us to ponder on means through which we can improve their
technological proficiency.  Furthermore, not only is it essential for the survival of
manufacturing SMEs to address the digital gap and assist with the incorporation of ICT into
their business strategy, but it is also essential for promoting economic growth and sustainability
in the larger context of South Africa.
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LITERATURE REVIEW

The increasing relevance of ICT in small manufacturing business exemplifies its ability to
reshape the operational landscape of modern businesses. Therefore, manufacturing small
businesses that choose to incorporate ICT undergo a substantial shift in their operational
dynamics, communication methods, and innovation mindset. The transition involves not only
incorporating new technology but also exploring innovative approaches to tasks and effectively
utilising ICT for survival in a competitive world (Nazir and Khan, 2022; Fornes and Altamira,
2023). The above can be achieved through conducting a feasibility study which will not only
aid in identifying gaps or areas for development before implementing ICT but will help
manufacturing SMEs in identifying the necessary actions that need to be taken (Mbonyane,
2022; Saruchera and Mpunzi, 2023). However, establishing an effective ICT utilization
strategy for small enterprises in South Africa was hindered by the presence of multiple
government agencies responsible for distinct sectors of the industry, complicating
comprehension of their individual policies. (Donnelly, 2022; Smidt and Jokonya, 2022;
Maluleke and Khoza-Shangase, 2023). This complexity makes it difficult for SMEs to stay
updated on relevant legislation, leading to difficulties in developing practical plans for ICT use
(Masocha and Fatoki 2018; Raj 2022; Singh et al. 2023). Additionally, unclear regulatory
criteria for ICT adoption often leave SMESs uncertain about their expectations (Schoeman and
Seymour, 2022; Peter et al., 2023). Moreover, understanding the intricate ICT applications
becomes substantially more challenging for small manufacturing businesses in South Africa,
amplified by the existing digital skill gap. As a result, this assertion is supported by Leboea
(2017); Mkhatshwa and Mawela (2023); Siriwardhana and Moehler (2023) who established
that the ongoing skills gap within the South African manufacturing sector continue to hinder
SMEs ability to recruit staff with ICT skills. This further resulted in manufacturing SMEs from
only leveraging a fraction of the potential of ICT solutions, further hampering SME
competitiveness (Zide and Jokonya, 2022; Msimango, 2023). Therefore, addressing this skills
gap was crucial for manufacturing SMEs' because it played a pivotal role in establishing a
conducive setting for technology-driven small manufacturing businesses.

The awareness of the value of integrating ICT for sustainable growth is gradually spreading
among small manufacturing businesses. This is especially true when it comes to protecting
their digital security. Therefore, the usage of ICT becomes highly significant and obligatory
for manufacturing SMEs. However, South African SMEs face challenges in utilising ICT as a
sustainable development strategy due to inadequate access to digital infrastructure and
vulnerability to data theft and hacking (Ndou, 2020; Aruleba and Jere, 2022). Moreover, the
absence of effective cybersecurity and digital literacy strategies further threatens the seamless
implementation of ICT by manufacturing SMEs (Moraka, 2021; Rollins, 2023; Santos, 2023).
These deficiencies have been found to deter manufacturing SMEs from embracing ICT as a
tool for sustainable development (Gwala and Mashau, 2023; Williams and Murphy, 2023;
Mhlanga, 2023). The deployment of ICT as a sustainable development, was also found to be
a crucial tool for providing timely and accurate information to SMEs (Jadhav et al., 2023). This
is because ICT aided manufacturing SMEs in handling data efficiently, thereby enhancing
decision-making and consumer engagement (Nunden et al., 2022). Moreover, Lokhande et al.
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(2021) alluded to how manufacturing SMEs can better track their production processes,
monitor their energy consumption, and develop efficient methods for producing their products
through ICT adoption. Information Communication Technology is crucial when it comes to
improving efficiency and innovation in the field of product creation. Therefore, SMEs without
extensive technological resources face difficulties in engaging in research and development,
which is an essential aspect in the creation of innovative and exclusive product for
commercialisation (Ndlela 2022; Mohamed, 2023). Neglecting the issues faced by small
manufacturing businesses could have dire consequences such as diminished competitiveness,
heightened risk of cyber-attacks, less effective operations, insufficient innovation, economic
stagnation, and social inequalities. The paper explores the deployment of Information
Communication Technology and illustrates how it influences the distinctive structure of small
businesses in South Africa. To achieve the above stated aim, the following objectives will be
considered and addressed.

e To determine the variables that influence ICT adoption by SMEs as a sustainable
development strategy.

e To explore the extent to which ICT adoption is used as a sustainable growth strategy for
SMEsS success.

METHODOLOGY

The focus of this study was 374 manufacturing SMEs located in KZN, a region in South Africa.
Convenience sampling and a positivist methodology were used in the study to gather primary
data. A descriptive statistics and factor analysis were performed on the collected data utilising
SPSS version 26.0. Pilot research was conducted to evaluate the instrument's usability before
the main investigation. The inclusion criteria made sure that we looked at manufacturing SMEs
in KZN with 50 to 250 employees who are considering using ICT. The Durban University of
Technology Faculty Research Ethical Committee's clearance allowed for the upholding of
ethical standards. In addition to receiving a comprehensive letter detailing the goals, methods,
risks, rewards, compensation, and participant confidentiality of the study, participants gave
their informed consent.

RESULTS DISCUSSION

This section seeks to depict and discuss the findings from the quantitative analysis in relation
to ICT adoption by manufacturing SMEs.

Response Rate

This study aimed to analyse 374 manufacturing SMEs in KwaZulu-Natal using 374
questionnaires. Out of 261 responses, a 70% response rate was obtained, indicating a
satisfactory response rate above 65%, which is significant for analysis (Sekaran and Bougie
2010). The study's coverage and reliability were enhanced by the high response rate.
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Inferential Statistics

The study utilized inferential statistics to enhance understanding of the adoption of ICT as a
catalyst for manufacturing SMEs, requiring in-depth analysis for conclusions. Descriptive
analysis was performed to identify trends and relationships between variables, providing a
better perspective on the relationship between ICT and sustainable growth in manufacturing
SMEs.

Reliability Test Scores (Cronbach Alpha)

The study used Cronbach's Alpha to calculate similarity between respondent replies, indicating
higher consistency. Data triangulation and respondent validation improved reliability and
validity. Cronbach's Alpha was tested at 0.65, yielding reliability scores (0.782) exceeding the
recommended value, indicating acceptable, consistent scoring for the instrument.

KMO and Bartlett's Test
Table 1: KMO and Bartlett’s Test

Kaiser- Bartlett's Test of Sphericity
Meyer-Olkin
. Measure of ADDrox. .
Section Sampling Chil-)gquare Df Sig.
Adequacy
Range of ways in which 4" industrial revolution
B | technologies are used by manufacturing SME’s 0.841 529.599 45 <0.001
in KZN
The strengths/benefits associated with the
adopted 4ir technologies in the
¢ enhancement/success of manufacturing SME’s 0.730 601.160 45 <0.001
in KZN
The limitations presented by the adoption of 4ir
D | technology in the success of manufacturing 0.805 983.058 66 <0.001
SME’s
E The practical strategies for overcoming barriers 0.843 843,434 55 <0.001
to implementation of 4ir by SME’s in KZN ’ ' ‘

The table demonstrates that all prerequisites for factor analysis are met, with Bartlett's Test of
Sphericity and Kaiser-Meyer-Olkin Measure of Sampling Adequacy values less than 0.05 and
larger than 0.500, respectively. The findings show that sampling and all variables under four
themes are sufficient and statistically significant. A 0.843 KMO measure of sampling adequacy
indicates that practical strategies for overcoming barriers to implementation of 4IR by SME's
in KZN significantly impact (0.001) on their capacity for innovation and sustainable growth.

Measuring Instrument

To accomplish the objectives of this study, a well-constructed research instrument was utilised
to collect the relevant data. Summary on the tested statements of the questionnaire is reflected
below.
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Table 2: Measuring instrument

CATEGORIES

STATEMENTS

Factors that
influence ICT
adoption by
manufacturing
SMEs

Alternative response: strongly agree; agree; neutral; disagree; strongly disagree
The lack of education leads manufacturing SMEs’ unpreparedness for 4IR technology
adoption.

The lack of managerial knowledge and skills on 4IR technologies slow down the
adoption of ICT.

Lack of infrastructure to support technology adoption limits the successful
implementation of technology.

The incompatibility and complexity of technology hinders the successful adoption of
4IR technology.

The cost of keeping up with the latest technology limits the successful adoption of
technology.

The vulnerability associated with 4IR on security issues influence the resistance of
technology adoption.

ICT adoption as
a sustainable
growth strategy

Alternative response: strongly agree; agree; neutral; disagree; strongly disagree
41R technology is utilised to provide more timely and accurate information for decision
making.

Technology reduces business costs, improve productivity, and strengthen growth
possibilities.

ICT adopted is used for the creation of products

The adopted technology is a key driver in meeting customer needs and satisfaction.

The empirical findings discussed below provides a clear picture of the various factors that
influences ICT adoption as a sustainable tool by manufacturing SMEs. The discussions further
expand to uncover the role of ICT as a sustainable tool for the success of manufacturing SMEs.

FACTORS INFLUENCING ICT ADOPTION AS A SUSTAINABLE TOOL

150
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The lack of education leads manufacturing SMEs’
unpreparedness for 4IR technology adoption.

142
71
54.4
0
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Figure 1: The lack of education leads manufacturing SMEs’ unpreparedness for 41IR
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technology adoption
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The findings clearly demonstrates that 213 (81.6%) of the respondents agreed that lack of
education leads manufacturing SMEs’ unpreparedness for 4IR technology adoption. Less than
20% (46) of the respondents disagreed with the statement, while only 2 (0.8%) respondents
were neutral to the statement. Based on the findings, it is evident that lack of education and
understanding of emerging technologies under the 41R is a major barrier to effectively adopting
ICT as a sustainable tool. This might be due to South African manufacturing SME owners and
employees’ inabilities to comprehend technical aspects of ICT and the utilization of these
technologies to supplement their operations (Telukdarie, Dube, Matjuta and Philbin 2023).
These findings are supported by a Chi-square test which depicts that X?= 253.272; df = 4, P =
0,001, which strongly emphasise the strong significant relationship that lack of education has
on manufacturing SMEs ability to adopt ICT.

The lack of managerial knowledge and skills on 4IR
technologies is an impediment that places
significant hardship on manufacturing SME success

150 135
100
73
53.3
41
50 28.0
15.7
727 1 04
0 |
Strongly Disagree Disagree Neutral Agree Strongly Agree

W Freqguency Percent

Figure 2: The lack of managerial knowledge and skills on 4IR technologies is an
impediment that places significant hardship on manufacturing SME success

The findings clearly demonstrate that 212 (81.3) of the respondents agreed that lack of
managerial knowledge and skills on 4IR technologies is an impediment that places significant
hardship on manufacturing SMEs success. These findings were found to be significant based
on the Chi-square test (X?= 244.383; df =4; P=0,001) which reflected the significance levels
of the tested variables. It was also gathered that other respondents 48 (18.4) disagreed that lack
of managerial knowledge and skills on 4IR technologies slowed down the adoption of ICT. An
insignificant number of the respondents 1(0.4) was neutral to the statement. The management
skills deficiency, especially those that are technical, are halting ICT adoption as management
is not comprehensively clued about ICT. This means that manufacturing SMEs will continue
to find the adoption and implementation of 4IR technologies a challenge as inadequate
knowledge could result in manufacturing SMEs losing interest on the benefits of ICT.
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Lack of infrastructure to support technology
adoption limits the successful implementation of

technology.
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Figure 3: Lack of infrastructure to support technology adoption limits the successful
implementation of technology

The findings in figure 3 illustrate that a significant number of the respondents 244 (93.4%)
strong agreed that Lack of infrastructure to support technology adoption limits the successful
implementation of technology. Only 15 (5.8%) disagreed and 2 (0.8%) were neutral to the
statement. These findings clearly indicates that the cost of purchasing and maintaining IT
infrastructure can be a heavy burden for manufacturing SMEs in South Africa, especially those
with limited resources (Kativhu, Iwara and Mwale 2021). The findings are also supplemented
by a Chi-square test (X?=335.188; df =4; P =0,001) which indicated that lack of infrastructure
significantly contributes to manufacturing SMEs inability to adopt ICT.

The incompatibility and complexity of technology
hinders the successful adoption of 4IR

technology.
200
160
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61.3
50 2 28.7 I
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Figure 4: The incompatibility and complexity of technology hinders the successful
adoption of 4IR technology
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The findings in figure 4 illustrate that a significant number of the respondents 235 (90%)
strongly believed that the incompatibility and complexity of technology hinders the successful
adoption of 4IR technology. Only 23 (8.8%) disagreed and 3 (1.1%) were neutral to the
statement. These findings clearly indicates that manufacturing SMEs in KwaZulu-Natal are
using outdated technology which is failing to align with 4IR technologies.

Furthermore, the results from a Chi-square test (X?= 345.877; df = 4, P = 0,001) revealed that
there is a strong relationship between incompatibility and complexity of technology and
successful adoption of 4IR technologies. Without the right technical support, manufacturing
SMEs may struggle to maintain compatibility between different systems, leading to
inefficiencies or even a complete failure to integrate (Ogwu and Naicker 2023).

The cost of keeping up with the latest technology
limits the successful adoption of technology

150 138
100 56 57 52.9
30 21.5 218
9 34 1 04 .
0 — [ - [
Strongly Disagree  Disagree Neutral Agree Strongly Agree

EFrequency M Percent

Figure 5: The cost of keeping up with the latest technology limits the successful adoption
of technology

As depicted in figure 5, a significant number of respondents 195 (74.7%) strongly believed that
the cost of keeping up with the latest technology limits the successful adoption of modern
technologies.

To prove and supported these findings, a Chi-square test was performed, where it was
discovered that X?=227.716; df = 4; P = 0,001, which indicates that there is a strong
relationship between costs and ICT adoption. These findings are supplementary to each other
as it was earlier discovered that lack of education, and managerial knowledge and skills
influence the adoption of ICT.

'fScopus':i
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The vulnerability associated with 4IR on security
issues influence the resistance of technology

adoption
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Figure 6: The vulnerability associated with 4IR on security issues influence the
resistance of technology adoption

The findings illustrate (figure 6) that a significant number of the respondents 235 (90%)
strongly believed that the vulnerability associated with 4IR on security issues influence the
resistance of technology adoption. A lesser number of the respondents disagreed 25 (9.6%) and
1 (0.4%) were neutral to the statement. These findings were found to be significant as per the
Chi-square test results (X?=282.123; df = 4, P = 0,001), which reflected that the increased
improbability around security levels of 4IR technology is one of the robust factors contributing
to manufacturing SMEs failure to adopt ICT. The urgency is now to consider education and
skills development to ensure the safe and proper use of new technologies in manufacturing.

The following findings and discussions focused on the role of ICT as a sustainable tool for
manufacturing SMEs.

The Role of ICT as a Sustainable Tool For The Success of SMEs

ICT enhances competitive advantage.
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Figure 7: ICT enhances competitive advantage
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The findings illustrate (figure 7) that a significant number of the respondents 172 (65.9%)
strongly believed that ICT does not enhance competitive advantage, while 88 (33.7%)
respondents agreed that technology plays a starring role in enhancing competitive advantage.
An insignificant number (0.4%) of respondents were neutral to the statement. These findings
contradict Francke and Alexander (2019) which found that ICT as a sustainable development
strategy can help enhance SME competitiveness in a few ways. These findings were found to
be significant as per the Chi-square test results (X?=210.054; df = 4; P = 0,000), which
reflected that ICT does not enhance competitive advantage. Therefore, the empirical findings
reflect that due to lack of awareness and robust adoption of emerging technologies,
manufacturing SMEs are not seeing the benefits of ICT.

41R technology is utilised to provide more timely
and accurate information for decision making

150
100 716
50 as
24 14.9
9.2 4 15 7 27 .
D - — I
Strongly Disagree Disagree Neutral Agree Strongly Agree

W Frequency Percent

Figure 8: 4IR technology is utilised to provide more timely and accurate information for
decision making

The findings illustrate (figure §) that a significant number of the respondents 211 (80.8%)
disagreed that 4IR technology is utilised to provide more timely and accurate information for
decision making. However, 46 (17.6%) respondents agreed, with 4 (1.5%) being neutral to the
statement. These findings were found to be significant as per the Chi-square test results
(X?=450.322; df = 4; P = 0,001), which reflected that 4IR technologies had little contribution
on providing more timely and accurate information for decision-making. Even though
literature (Mosweu, Mosweu and Luthuli, 2019; Zangara, Cosma and Filice 2023) lauds ICT
for its ability to provide timely and accurate information which improves decision making, the
contrasting findings are a concern. Therefore, these findings reflect the deficiency in
knowledge and skills of manufacturing SMEs in using technologies that improve decision
making. Also, what is prevalent is that manufacturing SMEs seem to be in outdated with the
latest technologies.
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ICT adopted is used for the creation of products
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Figure 9: ICT adopted is used for the creation of products
d in figure 9, a significant number of respondents 168 (64.4%) disagreed that the

ed is used for the creation of products. However, 91 (34.9%) and 2(0.8%)

respondents agreed and were also neutral to the statement respectively. These findings are
supplemented by a Chi-squire Test (X?= 301.47; df = 4, P = 0,001) which reflects that
manufacturing SME’s adopted ICT does not have any influence on creation of products. These
results show that the use of technology adoption and application is limited among KZN
manufacturing SMEs. This is because the literature (Mavimbela and Dube 2016; Rathore
2023) advocates that ICT can help SMEs explore new markets and growth opportunities to
identify them so that they can enter new and emerging markets while developing products

that enable
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them to do so more sustainably.

The adopted technology is a key driver in
meeting customer needs and satisfaction.
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10: The adopted technology is a key driver in meeting customer needs and
satisfaction
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As depicted in figure 10, a significant number of respondents 218(83.5%) disagreed that the
adopted technology played a starring role in meeting customer needs and satisfaction. Only
38(14.6%) and 5(1.9%) of the respondents agreed and were neutral to the statement
respectively.

These findings are supplemented by a Chi-squire Test ((X°= 391, df = 4, P = 0,000) which
reflects that the adopted technologies by manufacturing SMEs fail to establish themselves as
key drivers in meeting customer needs and satisfaction.

A clear pattern through the empirical findings has been established; as it is demonstrated here,
the ICT adopted by manufacturing SMEs seem to be improperly utilized or inadequately
adopted to cater for the unique operations of the firm.

For instance, literature (Goga, Paelo and Nyamwena 2019; Kampani and Jhamb 2020;
Rajagopaul, Magwentshu and Kalidas 2020) advocates that ICT can be used to create a more
efficient customer service system using automated chat bots, online ordering systems, and
customer relationship management software.

DISCUSSION OF RESULTS

The study reveals that ICT adoption in manufacturing SMEs in KwaZulu-Natal is lower than
expected, highlighting the lack of sustainable use of ICT. The results obtained show that
manufacturing SMEs still lack the ability to identify and use the appropriate ICT as a
sustainable tool to increase their business performance.

While 18.4% of the respondents believed that lack of managerial ICT skill did not impede that
successful adoption of ICT, majority of respondents 83.3% strongly believed that their ability
to embrace ICT was clouded by lack of managerial skill.

The smaller fraction above could act as exemplars for other manufacturing SMEs, by exhibiting
how deploying ICT effectively can result in a competitive advantage. Moreover, the inability
of small manufacturing businesses to embrace and implement advanced technologies like 4IR
was primarily caused by the challenges they encountered.

Although a study conducted by Bag, Rahman, Gupta and Wood (2022), praised the ability of
the adopted ICT to transform an organisation in developed countries, this was not the case for
manufacturing SMEs in KZN, with a sizeable majority (90%) citing compatibility and
complexity associated with ICT adoption as a contributing factor to the inability to successfully
deploy ICT.

Comparatively, it was also discovered that the ability to seamlessly deploy ICT by
manufacturing SMEs in developed countries was due to the availability of digital infrastructure
(Fornes and Altamira, 2023).

These findings were divergent to those of the current paper which reflected a staggering
(93.4%) of manufacturing SME managers who strongly revealed that the lack of digital
infrastructure is a major hurdle preventing manufacturing SMEs from successfully adopting
and implementing ICT. In addition, (74.7%) of the respondents considered the cost of
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maintaining the latest technology as a relevant constraint to the successful adoption of new
technologies. The above findings posed a threat to the capacity of KZN manufacturing SMEs
for sustainable growth and innovation.

Contrarily, Grabowska and Saniuk's (2022) findings highlighted that advanced technologies
were found to be central to business models in developed countries. The current paper proposed
that future research should consider conducting an in-depth study to analyse the influence of
digital skills training programs, ICT security measures, and infrastructure upgrades on the
enduring prosperity and expansion of small businesses.

CONCLUSIONS

The study investigated the levels of ICT adoption by manufacturing SMEs in KZN as a
sustainable growth strategy. The conclusions of the study therefore focussed on the main
objectives of the work. The research revealed a significant lag in technology adoption,
hampering SME operations. Internal and external factors, including education, managerial
skills, and maintenance costs, were found to hinder the incorporation of these strategic
technologies, essential for sustainable growth. The paper underscored the urgency for improved
ICT adoption strategies, emphasizing 4IR technologies' relevance for SMEs in the digital era.
The paper further highlighted lack of digital skills and understanding of technology benefits
among KZN manufacturing SMEs, as leading to outsourcing and reduced productivity.

The paper recommended immediate action to support technology adoption, stressing the
potential for improved operations and contributions to South Africa's economic growth.
Furthermore, the manufacturing industry should consider introducing 4IR technologies into its
processes to make profitable and sustainable contributions. This required using models like
TOE, TAM, and DOI to understand technology diffusion principles in a resistant environment.
Education is not enough to improve technology adoption.

Manufacturing SMEs must understand how to strategically integrate technology into their
processes and choose the technology that best fits their operations. This can be achieved
through a critical assessment of the theoretical framework mentioned above. Moreover, it is
advised that SMEs should seek support from government incubators offering workshops and
seminars on digital marketing, data security, and e-commerce to develop a comprehensive
understanding of 4IR technologies.

The researchers also recommended that SMEs in the manufacturing industry should identify
new technologies that are comparatively cheaper and safer to use and maximize those
technologies so that they can maintain and sustain their use. The researchers suggested that
manufacturing SMEs in KZN and South Africa should prioritize ICT adoption for sustainable
business growth.

This can be achieved through ICT implementation models, improving management and
employee ICT knowledge, investing in ICT infrastructure, networking with other companies,
and hiring IT specialists as leaders. Failure to adopt 4IR technologies could lead to the
premature closure or liquidation of these crucial companies, which are considered the backbone
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of any country. By embracing these technologies, manufacturing SMEs can improve their
operations, profit margins, contribution to GDP, growth, internationalization, and competitive
advantage.
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