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Abstract
This paper discusses the role of Information and Communication Technology (ICT) within the Small
and Medium Enterprise (SME) sector in South Africa. It looks at the current state of affairs regarding
the use of ICT by South African SMEs, including possible benefits to SMEs as well as stumbling blocks
to adopting ICT. ICT plays a very important role in the current "knowledge economy". It is vital for
SMEs to become a part of this economy in order to compete and thrive in the future. The problem is
that SMEs are mainly using traditional tools to stay competitive. They need to take advantage of the
power of ICT in order to take on the competition, whether small, big or global. The research consists
of collecting data from ten SMEs in Gauteng in South Africa using questionnaires and interviews, to
determine how SMEs can use ICT to become more competitive.

Keywords: Information and communication technology (ICT), small and medium enterprise (SME),
knowledge economy.

Introduction
Globalisation and digitalisation have changed the way business is done and competes in the
marketplace; information and communication technology (ICT) is the lifeblood of this change. This
change has resulted in a new economy, known as the knowledge economy: knowledge is the most
important asset in this economy; knowledge is what we sell and buy. Lucchetti and Sterlacchini [7]
highlight the fact that the high growth rate in the US economy during the 1990s, which saw
productivity and employment rise, was due to the early and fast adoption of ICT. ICT is the foundation
on which the knowledge economy is based. Galloway and Mochrie [2] substantiate the findings of
Lucchetti and Sterlacchini that proper leverage of ICTs is a driver of economic growth, as does
Handzic [3]: "Currently, at the forefront of organisational performance are the organisations which
recognised that information, knowledge and their intelligent application are the essential factors of
success in the new economy, and take advantage of information technology to achieve high levels of
efficiency and effectiveness".
Mutula and Van Brakel [13] agree that information is an important asset, giving small and medium
enterprises (SMEs) a competitive advantage in the new economy. However, they point out that access
to information is a problem in developing countries like Botswana and South Africa, due to a lack of
ICT infrastructure. Information access plays a critical role in the informed decision-making process,
making it easy for SMEs to make good competitive decisions. "The ability of SMEs to survive in an
increasingly competitive global environment is largely predicated upon their capacity to leverage
information as a resource" [13]. Therefore, it is important for small and medium enterprises to
strategically position ICT within their organisation in such a way that they will maximise its benefits.
This paper will focus on the role of ICT within the South African SMEs, looking at how the SMEs are
currently using ICT. Firstly, the paper will discuss the concepts of ICT and SMEs. Secondly, it will
discuss the adoption perspectives of ICT that have been used by authors on this topic. Thirdly, it will
explore the status quo in South African SMEs regarding the drivers of ICT. Fourthly, it will discuss the
empirical research conducted and fifthly it will discuss the findings and recommendations.
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Definition of ICT
Ritchie and Brindley [18] define ICT as "the array of primarily digital technologies designed to collect,
organise, store, process and communicate information within and external to an organisation and, in
our case, SMEs". ICT covers technologies like the simple telephone, point-of-sale systems, stand-alone
PCs, networked environments, Internet and credit card facilities.
ICT can fulfil a number of business needs such as strategic, operational or marketing needs, or a
combination of all of them. The different needs of the business led to the categorization of the use of
ICT, and Lucchetti and Sterlacchini [7] categorise them into the following groupings: general-user,
production-integration and market-oriented groups. The general-user group is where the basic
technologies are used such as telephone, e-mail and internet in order to carry out administrative
functions of the SME, while the production-integration group is where ICT is tightly coupled with
production of goods functionality of the business. The market-oriented group is where ICT is used to
market or communicate with the outside world. Different terms are used to express the grouping of the
usage of ICT within an SME, but the above categorisation expresses the general purpose of its use.
In order for ICT to be used as a competitive tool, it needs to cut across all the categories as discussed
above.
Definition of SME
There is no one way of defining SME, but generally, authors use the number of the employees as an
attempt to define it. Southern and Tilley [20] define small to medium enterprises (SMEs) as businesses
that employ 150 people or fewer and are not a subsidiary of a public limited company. Southern and
Tilley [20], Taylor and Murphy [21] and Martin and Matlay [10] agree and acknowledge that SMEs
are different and should be treated as such. This reinforces the "small firm and ICT from the small firm
perspective" which advocates the uniqueness of each SME and the purpose of adopting or
implementing ICT. One common agreement which these authors have is that SMEs are ownermanaged, implying that the owner greatly influences the business decisions and direction.
Authors on the topic of adoption of ICT hold three viewpoints, which are: the technology perspective;
a management and organisation of technology perspective; and the small firm and ICT perspective.
According to Southern and Tilley [20], the first two have dominated the field of enquiry. Ritchie and
Brindley [18] and Southern and Tilley [20] agree that the focus has been on the three highlighted
perspectives as discussed below.
• Technology perspective. According to Ritchie and Brindley [18], this perspective examines ICT
adoption from the technology point of view. The focus is mainly on technology aspects like the
Internet or e-mail technology, without looking at how the business can use this technology to be
successful. The focus is thus only on the success of the technology driving the business; no
consideration of the SME is made. Success is measured from a technology point of view and is not
appraised on the success of the business. This perspective holds dangers for both SMEs and large
businesses. There have been reports of failures of ERP and CRM projects within organisations; one
of the biggest problems is not the technology but the readiness of the organisation to embrace the
technology. There are a number of things that the organisation needs to take into consideration
when implementing technology, for instance, the organisational culture should be technology
oriented; business processes need to be flexible in order to consider technology; one needs to check
the availability of IT skills needed for implementing the technology, and so on. Lack of
consideration of these factors might cause failures in the adoption process.
• Management and organisation of technology perspective. This view is similar to the one above, but
with greater emphasis on the management or organisational aspects according to Southern and
Tilley [20]. This view emphasises the strategic approach to ICT by SMEs and on the capabilities
and structures of the SMEs.
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• Small firms and ICT from the small firm perspective. This view focuses on the SMEs and how they
use technology as a tool to improve their competitiveness. This perspective takes into consideration
the vision of the SME. Many authors on this topic are now starting to emphasise this viewpoint.
Ritchie and Brindley (2005) and Southern and Tilley (2000) share this view and agree that this is the
next focus area for many researches.
The approach of this paper is based on the latter perspective, with a particular focus on the ownermanagers and how they factor technology into the strategy of the business in order to help the business
to become more competitive. It is also important to understand the characteristics and differentiating
factors of SMEs.
The owner-manager is a crucial part of the SME as he/she makes all or most of the decisions regarding
the business [20;1]. This view is key for the topic of this paper particularly discussing competitive
positioning of ICT as a tool for the SME, because it requires strategic influence for the management or
owners. However, Martin [9] points out that the owner-managers have the following limitations:
• Capability gaps or knowledge gaps prevent effective technology use and selection.
• Their intuitive and organic styles of management have important consequences for the way in which
they evaluate and use technology.
• The owner-managers' personal skills and mind-sets influence their organisations' culture. This
means that if the owner-manager is technology averse it will be difficult to adopt ICT and use it as a
tool.
Barriers towards SMEs' adoption of ICT as a competitive tool
There are a number of stumbling blocks or barriers that make it difficult for SMEs to adopt ICT.
Ngwenyama and Morawczynski [15] argue that everyone assumes that ICT will successfully bring
about benefits, but not all environments are the same. The issues affecting successful implementation
or adoption of ICT are both socio-economic and technological. MacGregor and Vrazalic [8] agree that
the barriers to adopting ICT by SMEs are both socio-economic and technological, by pointing out that
the barriers can be caused by factors external and/or internal to the organisation, which in this case is
the SME. According to Herselman [4], "many of South Africa's rural areas exist below subsistence
levels and remain impoverished because they have no access to basic infrastructure essential for
economic growth and development".
The following categories of barriers that prevent SMEs from adopting ICT exist:
• Lack of knowledge about the strategic use of ICT [9]
• Lack of necessary IT skills-base [14]
• Perceived high setup cost [cf. 5;4]
• Ever-changing ICT environment [8]
• Geographical factors [15]
ICT Value
According to Schubert and Leimstoll [19], there are two schools of thought with regard to the issue of
ICT value. The one, known as Porter's theories, says that ICT adds value to SMEs and the other,
known as Millar's theories, believes that ICT does not really add any value since it is a commodity, just
like electricity, available to everyone. Yet, they agree that competitiveness of an SME depends on the
ways in which ICT is used to support business processes. Therefore, having ICT implemented in a
business does not necessarily give the business any competitive advantage, but having it linked to the
business processes and strategy will most likely give a competitive advantage.
In general, it appears that SMEs that employ ICT according to the critical success factors below have a
better chance of becoming commercially successful [21]. The critical success factors are as follows:
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"owner motivation, experience and management skills;
expertise in managing growth;
access to resources (money, technology and people);
innovation, a competitive advantage and flexibility;
close contact with customers;
a focus on profits rather than sales; and
strong demand and operating in a growth market".

In order to achieve the above critical success factors, the SMEs need to embark on the following:
• They need to have a clear ICT strategy that will govern the adoption process within that particular
SME.
• They need to make sure the ICT strategy is aligned with the business strategy, which means that the
ICT strategy should support and achieve business goals.
• The SME should make sure that it employs the right skills (permanent or contracted) and identifies
the roles that these skills will play in making sure that the SME is successful in leveraging ICT.

South African SMEs
South Africa is a developing country going through a growth period and exploiting different
technologies. According to the World Wide Worx survey on SMEs, there is a huge advantage to be
obtained from the use of emerging ICT technologies, particularly Internet connectivity and mobility.
Emerging technologies such as VoIP are taking advantage of the converging markets and changing the
landscape of business. South African SMEs especially should explore mobile technologies as a large
number of South Africans have cell phones and this is a good platform to deliver services to. Goldstuck
of World Wide Worx [5] believes that SMEs that are using emerging technology like VoIP stand to
benefit and grow their markets.
Converged networks, where voice and data are merged into one infrastructure, are already available,
with Skype being one of the most popular of such applications in use. Businesses are starting to use
these tools to communicate with clients and with each other. However, the slow take-up of these
technologies is a reason for concern since 90% of businesses still use the old telephone system [cf. 5],
which does not facilitate the use of advanced ICTs. Concerns might be due to a lack of knowledge, a
lack of skills to support OSS solutions, and/or risk control.
However, one of the biggest problems in South Africa is the high cost of connectivity and lack of
infrastructure. According to Herselman [4], South Africa has been developed in an uneven manner: the
urban areas have the latest modern technologies while the rural areas are underdeveloped with little of
the infrastructure, such as electricity and telephone lines, that is needed to thrive in the knowledge
economy. This highlights the problem of the growing gap of the digital divide between the developed
and the developing countries accordingly [12]. As mentioned above, the South African Government is
aware of the need to participate in the global knowledge economy. It has thus mandated Telkom (the
local telephone company that is partly owned by government) through ICASA (Independent
Communications Authority of South Africa) to meet its target of making South Africa a connected
country while reducing the cost of communication.
Setup of the ICT strategy
SMEs need to define an ICT strategy for the business; this will help the business understand the
potential of ICT and outline the processes and methods to be followed during adoption. SMEs need to
recognise the impact of ICT on their business and should invest in efforts to take advantage of it. The
South African Government is busy with awareness campaigns and has set up non-profit organisations
that should help SMEs obtain the necessary ICT resources and advice.
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The owner-manager needs to understand that he/she cannot be everything in the business and needs to
employ or outsource the ICT function. Software is becoming a service: a good example is FNB bank,
which is providing a payroll solution to its SME clients. For the SME, this leads to a reduction in the
costs of developing or acquiring payroll solutions, and means that maintenance and upgrading of the
solutions are taken care of. SMEs need to spend money and time on getting the relevant advice from
ICT experts and consultants in order to set up the ICT strategy, based on the SME's business strategy.
By defining the strategic objective of the SME, the SME can decide which strategic investment to
make in ICT. Levy et al. [6] have found that investment in ICT is successful when it takes one of the
following two forms: providing efficiency and savings, or enabling added value.
The focus-dominance model, proposed by Levy et al. [6], may be used to fit appropriate ICT solutions
to individual SMEs. It is based on the following dimensions of the SME: strategic focus (cost reduction
versus value adding) and customer dominance (where the technology to be used is dictated mainly by
the customers). Customer dominance refers to the power of important clients, as many "SMEs are
driven primarily by customer needs". The model's four domains - coordination, efficiency,
collaboration and innovation - create competitive scenarios. The small business would need to identify
the quadrant (domain) into which it falls in the focus-dominance model, by determining whether its
strategic focus is cost saving or value adding, and then determining whether the customer dominance is
high or low. For example, an SME in the efficiency quadrant (where cost saving is important and the
customer dominance is high) will only need basic ICTs such as accounting and word processing
programs. If it is important to improve customer relations (with a more divergent base of clients), the
SME fits into the coordination quadrant (low customer dominance) and will have to maintain a
customer database to keep track of the clients' preferences. Since value adding is important in the
collaboration quadrant, electronic data interchange and materials requirements planning should be
facilitated due to a high customer dominance, while electronic business systems are typical of
innovation SMEs (low customer dominance). Once the strategic positioning is done, the focus will be
on getting the right tools and technology to achieve the strategy.
Alignment of business strategy with ICT strategy
Aligning the ICT strategy with the business strategy will ensure that ICT is used to deliver on the
SME's objectives. The ICT strategy design should be based upon the business strategy, as the SME
should not be driven by technology needs but by business needs. Earlier research on this topic was
focused more on the technology perspective and on the management and organisation of technology
perspectives, overlooking the small firm's perspective, but now the focus is moving towards the
relationship between SMEs and ICT from the small firm's point of view. Authors have begun to take
the latter perspective more seriously because they have seen the importance of ICT supporting the
business process.
Identification of adoption roles
Identification of the roles needed for adoption will help the SME understand the skills and knowledge
needed to adopt ICT. Martin [9] highlights his findings that successful internet adoption depends on
different roles of employees and the four main ones are: 1) leader of the adoption process (warrior), 2)
translator of technology into ordinary language so that everyone understands how to use it (interpreter),
3) administrator of technology seeing to it that the technology runs all the time (clerk), 4) technology
specialist who is responsible to make sure that the right technology is used/selected and best practices
are implemented (priest). These four roles are not only important in the adoption of Internet use but can
be used in the adoption of technology in general. The group of high users of ICT would have all four
roles implemented, while the medium user of an ICT group would have some of those roles but not all
of them.
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Research Design and Methodology
The study made use of an interpretive research methodology in order to answer the research question
because this approach focuses on the social context of information systems [cf. 16]. The researchers
made use of ten case studies as the research strategy using data structured questionnaires and follow up
interviews as data collection methods [cf. 16]. Since there is no extensive local research on the topic,
this approach was the best one for obtaining information from South African contacts. According to the
literature, the owner-manager is the main decision maker within SMEs. It was, therefore, important to
try and extract the information from him/her through the process of interviewing and interpreting the
findings. Although this process does not guarantee that the information will be accurate or not biased,
it was the best way given that most of the knowledge would reside in the owner-manager's head.
Data was collected using interviews based on a questionnaire. The questions were open-ended
questions with the aim of giving respondents the freedom to express their own experiences. The study
mainly used qualitative analysis to analyse the data. This method allowed the subjects to share their
experiences more freely. Since the sample is very small, the findings cannot be generalised in a
statistical manner. However, since this is a qualitative study, the results may still be used in a valid way
to suggest problematic areas and possible solutions.
Ten SMEs' owner-managers were interviewed in the Pretoria region. There was no special reason for
selecting the Pretoria region, except that it was easier to access SMEs in this area. Purposive sampling
was used in order to select SMEs from a variety of industries [cf. 16]. The owners of each SME were
chosen as suitable candidates for the interview/questionnaire in line with the findings of Martin [9] that
the owner-manager makes most of the decisions with regard to the SME, thus they would have a good
understanding of issues surrounding the SME.
Modimogale [11] grouped the data into logical groupings in order to analyse it effectively. The
following logical groupings, which also summarise the types of questions included in the interview
protocol, were applied in analysing and coming up with the findings:
• Workforce knowledge. The aim was to analyse and understand the workforce employed by the SME
and at the same time confirm that the business is an SME.
• Current state of ICT within the SMEs. The aim was to establish the current status of ICT usage
within the SMEs, and to establish if basic technologies were used.
• Awareness of ICT. The aim was to establish the levels of awareness of ICT and the knowledge
economy by the SME owner (as an important part of the SME).
• Decision-making process with regard to ICT. The aim was to gain an understanding of the ICT
decision-making process within the SMEs. Who makes decisions? What are the ICT decisions
based on? Who maintains the ICT infrastructure? How do SMEs deal with growth, scalability issues
and staying current and up to date?
• ICT barriers. The aim was to establish the barriers that prevent SMEs from adopting or
implementing ICT in their organisations.
• Current processing of information. The aim was to determine how the SMEs carry out their current
processing of transactions.

Findings
The findings are grouped below according to the logical grouping as discussed above. It is important to
highlight once again that this research made use of a qualitative approach in trying to answer the
research question. The replies were based on the experiences of the SMEs' owners as they run their
businesses.
Workforce knowledge
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All the respondents interviewed have a workforce within the required range as discussed in the
definition of SME as defined by Southern and Tilley [20]. The number of employees ranges from four
up to seventy. This reflects that the chosen respondents were the right ones. The employees of all ten
respondents have a minimum qualification of Grade 12 (Matric) and six of them employ people with
tertiary education. This could imply that an SME requires some level of literacy, but the problem is
that six out of the ten respondents indicated that their employees are not computer literate. Only
technological SMEs need IT experts as their main business is technology-based. The others do not
have any ICT specialists working for them.
Current state of ICT within the SMEs
90% of the respondents agree that their businesses use some form of IT or ICT technology. This seems
almost impossible in light of the above discussion on the high levels of computer illiteracy, but the use
of user-friendly tools such as telephone, fax, point of sale (POS) and credit card machines facilitate the
use of ICT in these circumstances. 70% of them view technology as important in their business. The
kind of technology in use is mostly telephones and standalone computers for Internet purposes. The
majority of the respondents applies general-user and market-oriented products to their businesses. This
confirms the concerns regarding the slow take-up of advanced technology referred to above.
Awareness of ICT
Almost all the respondents have some sense of understanding of IT and what the benefit might be, but
not enough. They do not know ICT and how it differs from IT. They find IT/ICT complicated and do
not want to try to understand it. However, none of them has any idea what the knowledge economy is.
They do not have dedicated IT or ICT staff to carry out the ICT-related responsibilities. This highlights
Mutula and Van Brakel's [14] point of the need for highly skilled ICT specialists to make strategic
decisions with regard to ICT direction. The majority of the respondents generally use friends and
family who know a bit about IT/ICT to help or give advice. Their awareness level is very low.
Decision-making process with regard to ICT
All the respondents indicated that they are the main decision makers in their business with regard to all
decisions, including ICT. This is in line with Martin's [9] findings that the owner-manager is
everything in the business. However, when they have limitations regarding capability, style and
motivation, they go to IT shops to get advice on the matter or they ask friends and family that have
knowledge of IT. The danger with this approach is that they rely on sales people who do not have any
knowledge of their business to advise them on their ICT decision. The kind of information that the
owner-manager gets from this process will not be strategic and in line with the business goals. This
reflects the lack of ICT specialists in the SME. Not all the respondents have dedicated ICT staff. They
get help when there is a problem, generally from friends or family. Only two of the respondents have
expert technicians to maintain their technologies. Issues such as building a stable and scalable ICT
infrastructure to support business processes and future growth are not considered. Decisions are made
randomly - there are no frameworks or decision structures for ICT.

Barriers
The respondents listed different barriers that prevent them from adopting or implementing ICT,
ranging from socio-economic issues to technology-related issues: lack of money, power cuts, lack of
knowledge, possibility of fraud, technology intimidation and (perceived) high cost of ICT. The listed
barriers are very much in line with the literature, with the addition of power cuts as a new barrier that is
probably unique to South Africa (the danger of frequent power failures being a result of intermittent
load shedding by the national electricity supplier). Most of the barriers could possibly be overcome by
learning more about ICT and by SMEs employing knowledgeable ICT staff.
Current processing of information
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The ten interviewed SMEs use very basic ICT. They do not even keep an electronic database of their
clients. Two of the ten capture their transaction details on the computer by using a point-of-sales (POS)
terminal, while the other eight use manual methods for capturing their transactions. For example, the
restaurant owners interviewed use POS to make the process more efficient and to deal with current
levels of business. This POS is almost standard in the restaurant industry. The owners admit that the
information collected by the POS is used mainly for accounting purposes and not for data mining. The
POS does have standard features that give some analysis, but these are not exploited to their full
capacity.

Discussions and Conclusion
There are two schools of thought when it comes to the value of ICT. One school believes that ICT is a
commodity and does not add any competitive advantage to the business or SME, while the other
believes that ICT does add value to the business and can give a company a competitive advantage.
Both beliefs could be correct, depending from which angle one views them. Indeed, when implemented
haphazardly ICT might not add any value and probably will not lead to any competitive advantage for
the business, but when ICT is implemented as part of the business strategy to support the business
processes it will probably lead to a competitive advantage. Thus, the manner in which SMEs adopt and
implement ICT is important, as this will determine whether they will gain competitive advantage or
not.

Recommendations
In summary, the recommendations for SMEs to overcome barriers and improve implementation of ICT
in their businesses are as follows:
• SMEs should invest in educating their staff and management about ICT and its benefits [13].
• They should invest in recruiting or outsourcing knowledgeable ICT specialists [17].
• They should build a culture that is innovative and favourable to technology [9].
• ICT decisions should be informed and based on ICT knowledge [17].
Based on the literature review above, the following general steps to using ICT as a competitive tool are
suggested:
• Step 1: Set up an ICT strategy based on the business goal and objectives. The focus-dominance
model referred to above should be used to identify and implement the suitable ICTs based on the
strategic focus of the organisation.
• Step 2: Make sure the ICT strategy is aligned with the business strategy.
• Step 3: Identify the role that ICT will be playing within the SME, using the focus-dominance
model.
• Step 4: Choose the adoption strategy that is right for a specific business, considering the nature of
the business from the "small firm perspective" [20].

Future work
In future work researchers may look at a comparison of SMEs' ICT use in African countries and other
developing countries. Various studies may focus on different aspects, for example, commonalities and
differences between these countries' adoption of ICT, technological challenges, cultural barriers and
opportunities, and leadership issues.
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