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Abstract

Background: Innovative business intelligence enjoys popularity amongst mainly large organisations, particularly in the private sector. However, very limited studies have validated the impact of business intelligence in small, medium and micro-organisations (SMMEs), especially in a developing economy.

Aim: To devise an innovative business intelligence as a competitive advantage model and to establish the impact of innovative business intelligence as a competitive advantage, as measured by success or growth and innovation in SMMEs in North West province, South Africa.

Setting: Primary research was conducted amongst SMMEs owners or managers and employees in the North West province, South Africa.

Methods: The final sample consisted of 12 SMME owners or managers and 394 other employees of SMMEs. The study used mixed methods and adopted a survey design. In-depth interviews and a structured questionnaire were used for data collection.

Results: The study established that management support and internal environment commitment support the implementation of innovative business intelligence. Training and employee motivation are insignificant in enhancing innovative business intelligence as competitive advantage.

Conclusion: Management of SMMEs must define clear goals and objectives, as well as support and provide education mechanisms for new technology advancement. The technology-acceptance model (TAM) of adoption is merely one of the key techniques SMMEs can employ to improve the implementation of business intelligence as a new technology instrument to promote quality decision-making and profitability.
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Introduction

Small, medium and micro-organisations (SMMEs) ought to stay alert in operating their businesses in today’s dynamic environment of increased competition, greater flexibility of innovation, information technology (IT) and unbridled expectations from consumers (Gale & Kroeze 2011). Business intelligence should ideally be acknowledged for enhancing quality decision-making by converting organisational data into useable information (Chen & Lin 2021). In today’s dynamic environment, gaining competitive advantage is a result of technological innovation and its application in the business environment. The significance of SMME organisations is acknowledged by many African countries, as well as developed countries such as the United Kingdom and the United States of America (Watkins 2012). In today’s highly complex and ever-changing market conditions, SMMEs strive to survive and succeed, and the ever-changing market conditions demand SMMEs to make timeous decisions that are effective and specific to fit the circumstances and business model of the business.

This study is premised on innovative business intelligence and its effect on the competitive advantage of SMMEs in a selected district in the North West province of South Africa. There is a need for research to explore innovative business intelligence as a competitive advantage for SMMEs, given that there is limited empirical evidence on innovative business intelligence as a major influence on the competitiveness of SMMEs. The goal of this research is to look into the relationship between the three constructs, which include the influence of business intelligence on SMMEs operations, the mediating effect of innovation and the attainment of competitive advantage.

The impact of SMMEs is essential because SMMEs play an important role in developing economies (Chimucheka & Mandipaka 2015). Innovative business intelligence is essential for SMME growth and gaining a competitive advantage. Subsequently, a closer look will be taken at the background to this study and the problem statement that motivated this paper.

Problem background

Business intelligence is the collection and transformation of raw data into useful information for managerial decision-making (Evelson 2015). This can lead to the prevention of productivity loss, gaining agility in the marketplace and aiding an organisation in monitoring its performance substantially (Chen et al. 2019). Recent articles on business intelligence suggest that business intelligence is a useful tool for decision-making (Runciman 2015). In support of this, Yusof and Yusof (2013) mentioned that business intelligence does enjoy popularity amongst mainly large organisations, particularly in the private sector. From the aforementioned, it is prudent to assert that business intelligence enables SMMEs to integrate information (data) for decision-making. By harnessing business intelligence, SMMEs can recognise previously unknown occurrences and patterns of business processes for future decision-making.

However, Cheung and Li (2012) opine that the current demand for business intelligence adoption has no restrictions on organisational size. Abzaltynova and Williams (2013) support Cheung and Li in that SMMEs indeed now have the same need to implement business intelligence adoption, similar to larger organisations. Therefore, research has to be done on SMMEs, specifically those in the Ngaka Modiri Molema district.

Current theories suggest the resource-based view (RBV) and its derivative, the dynamic capability view (DCV), where SMMEs must develop resources that are unique to their consumers, difficult to copy and distinguishable from competitors (Barney 2012; Hoffman 2018). Thus, SMMEs who can develop their business intelligence capabilities will enhance their competitive advantage.

The challenge facing SMMEs is how to harvest new information. Guarda et al. (2013) elucidate that business intelligence is defined as a management strategy rather than a technology. This is evident in today’s business environment, as indicated by Rungani and Potgieter (2018). Numerous SMMEs find it challenging to be sustainable in today’s ever-changing market conditions. The World Bank reported in 2016 that nearly 140 million SMMEs in 130 countries were employing 65% of the overall labour force (World Bank 2016), and this led to supporting the growth of SMMEs becoming a major priority, especially during the COVID-19 pandemic of 2020. The South African government, during this catastrophe, supported SMMEs by lowering interest rates as well as with an array of financial, technical and research support initiatives, as reported by Coad et al. (2020).

Contributing to this discourse, the Small Enterprise Development Agency (2016) pointed out that SMMEs require information that will allow decision-making to predict the behaviour of competitors, suppliers, consumers, technology, acquisitions, product and services and the business environments. Chen et al. (2019) indicate that comprehensive studies of business intelligence report that it enables organisations to make quality decisions as SMMEs face strong, competitive, dynamic and volatile environments. Small, medium and micro-organisations therefore have to consider the effort it requires to gather information in order to improve their decision-making.

Nasab, Selamat and Masrom (2015) and Salehi et al. (2020) contend that the implementation of business intelligence adoption is vital in obtaining information and simultaneously contributing towards an increased knowledge base for managers. The Global Entrepreneurship Monitor (GEM) (2014), cited by Bosma and Levie (2010) and Kalane (2015), equally concurs that SMMEs experience a lack of information, which causes a failure to viably oversee initiated business plans. Consequently, the adoption of innovative business intelligence will most likely improve the competitiveness of SMMEs.

This study contributes to the connection between innovative business intelligence and competitive advantage in SMMEs in developing economies. Whilst there are previous studies that have examined the subject of business intelligence in South Africa (Venter & Tustin 2009) and explained the application of innovation (Abualloush, Bataineh & Aladwan 2017) and competitive advantage (Guarda et al. 2013), there are insufficient studies that have investigated the association of the constructs in an SMME environment. This study is going to deliberate on this research gap.

This study aims to give SMMEs insight into how to implement innovative business intelligence adoption strategies, as this is pivotal for achieving organisational competitiveness. Adopting business intelligence is critical for decision-making in highly competitive, ever-changing market conditions, and the findings of this research will broaden the scope of SMMEs’ knowledge as there is a lack of academic material related to this field of study and specific to the geographical area where this study was undertaken. It is also intended to devise an innovative business intelligence model that can be used by SMMEs to gain competitiveness in their operations. The theoretical contribution of the study rests in the development of a conceptual framework adapted from models developed by Venter and Tustin (2009), Ahmad (2015), Mukuche (2015) and Eidizadeh, Salehzadeh and Esfahani (2017). The study sought to develop a model that links business intelligence, innovation and competitive advantage, specifically for SMMEs.

In summary, the following problem statement is formulated for this study. Many SMMEs fail during the early stages of their existence, and a reason for this could be their lack of information. Do they regard innovative business intelligence as beneficial to their decision-making? Businesses, irrespective of their size, are aware of the concept of innovative business intelligence. Are there any observable positive outcomes for those that practise innovative business intelligence to ensure that there are proper information management strategies in place?

Research purpose and objectives

Patidar (2013) stated that research objectives are the goals to be achieved in conducting research. Goals set out what is hoped to be achieved at the end of a study. The aim spells out the main purpose of a study, because objectives are the means used to achieve those desired outcomes.

The aim of this study is to develop a framework for utilising innovative business intelligence as a competitive advantage for SMMEs in the Ngaka Modiri Molema district of the North West province in South Africa.

The above aim raises the following core study objectives:


	to determine how business intelligence influences innovation in SMMEs

	to ascertain how business intelligence influences competitive advantage in SMMEs

	to establish how innovation influences competitive advantage in SMMEs.



Literature review

Business intelligence is a business product that is used in decision-making (Habjan & Popovic 2007). Business intelligence can be used by different industries, such as manufacturing, healthcare and telecommunications (Ahmad 2015). In addition to this, Jokel, Aminy and Klasson (2019) assert that business intelligence systems provide a wealth of data from historical, present and forecasted views of an organisation’s operations. Furthermore, business intelligence systems are referred to as decision support systems (DSS) (Jokel et al. 2019). Central to the above descriptions is that business intelligence is a process that converts raw data into useable information, which may then be transformed into strategic actions to help key managers make more informed, actionable decisions (Evelson 2015). The role of innovative business intelligence in SMME success and survival is well acknowledged, and it is generally accepted as having a positive impact on SMMEs (O’Donnell et al. 2002). Innovative business intelligence strategies guide SMME managers to sustain existing market structures whilst also reinventing their products to better satisfy consumer needs. Marshall (2021) asserts that innovative business intelligence is a requirement for SMMEs’ success and growth because it is a core mandate that underpins small business organisations. Therefore, innovative business intelligence is important in organisational learning as a necessary attribute that leads to the survival and competitive advantage of SMMEs.

A reported number of studies, such as that of Ahmad, Ahmad and Hashim (2016) and Karabegovic et al. (2018) have been conducted on business intelligence where the potential benefits of adopting business intelligence in different sectors of the economy were reviewed. In the electronics industry, as reported by Eckerson (2003), SMMEs manage to accrue a substantial amount of money by selling smaller quantities of out-of-stock items by adopting business intelligence solutions. In the automobile manufacturing sector, an increase in return on investment was realised by using information on financial business intelligence with a quick repossessed vehicle loan. Sahay and Ranjan (2008) assert that business intelligence can reduce inventory expenses by applying on-time accurate information on supplier shipments. Business intelligence can also lead to more reliable and faster reports, on improved decision-making and increased income because of a cut in IT expenses and increasing the quality of client relationships. Dumitrita (2011) stated that other benefits of business intelligence are rising revenue, lowering cost, improved internal communication and leveraging the investment in enterprise resource planning (ERP) (Skyrius 2015).

Xu and Hwang (2007), Aghdaie, Sanayei and Etebari (2012) and Meihami and Meihami (2014) all used the technology-acceptance model (TAM) by adoption of user satisfaction, ease of use and the quality of information on business intelligence. Other interesting work focused on business intelligence and innovation, which used TAM and drivers of innovation (DOI) (Ahmad 2015; Chang, Tai & Hsu 2010; Chen et al. 2012; Eidizadeh et al. 2017). All of these studies mentioned indicate that the adoption of business intelligence and innovation can enhance the competitive advantage of SMMEs.

Eidizadeh et al. (2017) mentioned innovation as a mediating role in the connection between business intelligence and competitive advantage and performed a relatively small formal study on the drivers of innovation, particularly the internal environment’s effect on an organisation in terms of competitive advantage. The study by Mukuche (2015) emphasises that it is critical for insurance organisations to set clear business intelligence objectives that are aligned with the organisation’s objectives and people, because roles should be established at the onset of every project. Another study on business intelligence by Ahmad (2015) recommends that organisations’ internal resources, such as business intelligence, perceptions and governance of business intelligence, enhance the successful deployment of business intelligence. Results from a study by Venter and Tustin (2009), a study conducted in South Africa, demonstrate that organisations lack capitalising on business intelligence opportunities; that the coordinating of business intelligence functions are affected; and that those on the general management level reported low levels of satisfaction with the quality of business intelligence, as well as the collection, analysis and dissemination of information. A further study on factors such as internal environment issues, which also affect business intelligence deployment in an organisation, is strongly suggested. Figure 1 illustrates the conceptual framework.
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Research hypotheses


H1: Business intelligence has a positive influence on innovation.

H2: Innovation has a positive impact on competitive advantage.

H3: Business intelligence has a positive influence on competitive advantage.



Methodology

Research paradigm

The research paradigm that is pertinent to this study, in line with the research aims, is pragmatism, which combines the postpositivist and constructivist paradigms. The goal of the postpositivist paradigm is to develop objective knowledge through a credible research method that improves research findings’ correctness, validity, dependability and generalisability (Schulze & Kamper 2014). In the constructivist paradigm, the researcher is a full participant in the research process (Saunders, Lewis & Thornhill 2016; Schulze & Kamper 2014). The constructivist method subscribes to the position that knowledge is socially produced and is dependent on the interaction between the researcher, research objects and the natural environment in which the study is done from an ontological perspective (Creswell et al. 2016; Wahyuni 2012).

Research design

To strengthen the validity of the findings, the study used a descriptive research design with a single cross-sectional approach. The approach can be divided into two ways for presenting and describing data, that is, in graphical and numerical ways (Creswell et al. 2016; Devlin 2018; Saunders et al. 2016).

Research approach

Mixed methods research (quantitative and qualitative approaches) was adopted as a framework and individual interview data and quantitative survey data were acquired for this study (Bryman & Bell 2014; Christensen, Johnson & Turner 2014; Creswell et al. 2016). Quantitative research is based on the postpositivist paradigm and uses statistical tools to determine the correlations between the variables that shape the phenomenon under investigation (Maree 2012). The constructivist worldview underpins the qualitative approach, which is based on describing links between study items and the context within which the research is done (McCusker & Gunaydin 2014).

Research participants

This study used the nonprobability sampling method for both the qualitative and quantitative components to gather the primary data required. On in-depth interviewing, data saturation was a high priority in this study, which meant the researcher could not stop collecting data until participants started repeating information, further data collection became redundant or the information provided added no value to the research issue. The 12 interviews in this study attained technical saturation, meaning no new information emerged from the interviews. A list of SMMEs was received from the Provincial Department of Finance for the North West’s Central Supply Database in order to determine the sample size for the questionnaire survey. The sample size was calculated using the Raosoft and Survey Monkey sample size calculators, which take into account four parameters when calculating the sample size: margin of error, confidence level, population and response distribution.

The sample size calculators were set to have a margin of error of 5%, a confidence level of 95% and a response distribution of 50% by default, and a population size of 2747 was added. The sample size was then calculated and both tools indicated that the minimum number of respondents was 400 SMMEs in order to obtain a representative sample. Care was taken to ensure that no respondents from the quantitative survey population participated in the in-depth interviews.

Research instruments

To facilitate the analysis of the qualitative data, the computer software package ATLAS.ti was used to examine the qualitative data, the coding of the data into themes and subthemes in order to establish the key factors describing the impact of innovative business intelligence on SMMEs’ competitive advantage. The quantitative data were examined using a consolidation of descriptive and inferential statistics. Lomax and Vaughn (2012) explain descriptive statistics comprise techniques that allow for the tabulation and summarising of the descriptors of the research focus for a given study. This study adopted descriptive statistics for analysing the structure of the sample, using the latest SPSS version. These figures include frequencies, means and standard deviations.

Ensuring reliability and validity

Both quantitative research and qualitative research require high levels of reliability and validity. The study employed reliability and validity in qualitative studies to ensure the study’s precision, exactness and trustworthiness (Assarroudi et al. 2018). The study followed a rigorous and precise protocol throughout data collection, analysis and interpretation to make the study reliable and valid (Elo et al. 2014). Internal consistency was assessed using the Cronbach’s alpha coefficient, total item correlations and composite dependability. Cronbach’s alpha and the composite reliability should be above 0.6, whilst total-item correlations should be above 0.5 (Fraering & Minor 2006). The seven measures utilised in this investigation were adapted from prior studies, each of which had a Cronbach alpha value of 0.60 or higher, showing that the scales were trustworthy and appropriate for this study (Leonidou et al. 2010).

The study used triangulation to assure validity by validating the interview data using many sources of information (Kern 2018). Validity is concerned with the integrity of the conclusions that can be generated from research (Bryman 2015; Cooper 2005). The instrument’s content validity was evaluated by management academics in this study.

Statistical analysis

The computer software package ATLAS.ti was used to examine the qualitative data. The Statistical Package for the Social Sciences (SPSS) and the Analysis of Moment Structures (Amos) software packages were used. To check the accuracy of the measurement scales, a confirmatory factor analysis (CFA) was conducted and tested using structural equation modelling (SEM). To check the model fit, indicators that include the normal fit index (NFI), standardised root mean square residual (SRMR), goodness-of-fit index (GFI) and the comparative fit index (CFI) were used to explain the pattern of association between variables.

Ethical considerations

When performing a research study, research ethics refers to the code of conduct or expected societal norms of behaviour of individuals and relationships (Akaranga & Makau 2016; Sekaran & Bougie 2016). In this study, several ethical considerations were observed. Firstly, the cooperation and formal voluntary consent of SMMEs were sought, including their right to terminate their participation at any point along the procedure. Secondly, full details of the nature of this study were communicated to potential respondents. Thirdly, anonymity was pledged, and respondents were not identifiable by the results as presented as findings. Fourthly, responses were protected by using pseudocodes and not recording any identifiable information, as well as keeping all collected data safely. In addition, this study was registered with the Ethics Committee of the North-West University (NWU) and the ethics policy was strictly adhered to. Ethical approval to conduct this study was obtained from the Economic and Management Science Research Ethics Committee (EMS-REC) North West University (reference number: NWU-00028-21-A4).

Research results

Demographic details of respondents and small, medium and micro-organisations organisations

Eight of the 12 owners or managers who took part in the study were male and four were female. Their educational backgrounds include three diploma holders, six tertiary degrees and three postgraduate degrees. In terms of the duration of the organisation, one participant stated that the organisation had been in operation for more than 2 years; one stated that the organisation had been in existence for more than 3 years; and 10 stated that their organisations had been in existence for more than 4 years. This implies that the participants are well experienced and that their responses are of great value to this study.

Women accounted for a higher percentage of the respondents (53.3%), whilst men accounted for only 46.7% of those who participated in the survey. A large majority of respondents (41.1%) were between the ages of 29 and 39 years, followed by those between the ages of 40 and 50 years (26.4%) and (9.1%) above 50 years. The highest percentage of respondents (35.8%) graduated from high school, followed by 26.4% with a bachelor’s degree and 24.4% with a tertiary institution diploma. In the Ngaka Modire Molema district, a total of 2.5% had been in existence for a year; 10.2% had been in existence for 2 years now. A total of 21.1% of SMMEs had been in existence for 3 years now; 28.7% had been in business for 4 years now; and 37.6% had 4 years and more in business. This implies that the majority of the organisations had been in business for more that 2 years, which indicated that most of them were likely to have more information about innovative business intelligence as a competitive advantage.

Qualitative research results

The results of a qualitative data analysis performed with the ATLAS.ti software are presented. The coding method, as shown in Table 1, demonstrates the relationship or association between the themes and their codes, as they all come from innovative business intelligence as a competitive advantage for SMMEs.
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Contribution of business intelligence influence

The first issue to emerge from all interviews, as shown in Table 1, was the influence of business intelligence, which was divided into four categories: (1) business intelligence advantages, (2) business intelligence problems, (3) business intelligence nature and (4) business intelligence skills. ATLAS.ti used auto-coding on the transcript to illustrate participants’ understanding and opinions about essential elements that drive business intelligence amongst SMMEs in the Ngaka Modire Molema district of the North West province. Similarly, to represent the codes entered in ATLAS.ti, the business intelligence topic was separated into categories and subcategories. Business intelligence adoption with top management support, such as staff enthusiasm and proper education and training for user interfaces, has delivered good outcomes according to the business owners interviewed, as evidenced by the long survival of their organisations. These participants explained that business intelligence training resulted in speedier decision-making, increased employee satisfaction and improved decision-making quality over time.

Contribution of innovation influence on competitive advantage

When looking at the impact of innovation on SMMEs in the Ngaka Modire Molema district, five categories of innovation emerged: (1) organisational innovation, (2) product innovation, (3) process innovation, (4) market innovation and (5) internal environment innovation. The impact of innovation varies depending on which SMMEs are involved. Some companies employ innovation quite well for the majority of their product processes, whilst others use it very infrequently. According to the participants, the challenges of innovation are a lack of funding, management backing and employee competence. Because of the high costs of process research and development, as well as market innovation, the cost of innovation can be very high. The GEM Report (2017) indicates that one of the key causes of organisational failure and discontinuity in South Africa is a lack of organisational innovation.

According to the findings, the research and development department tries to be innovative in their organisations in a variety of ways. Although the participants are inventive in various ways, such as product, process and market innovation, as evidenced by their comments, what is crucial is that such innovation contributes to their organisation’s success and competitive advantage. Some participants, on the other hand, seek incentives for presenting new ideas and a welcoming climate for innovators in their organisations, which contradicts this conclusion. Therefore, this is a call on those SMME owners or managers who are not innovative to try to be so in order for their organisations to prosper and remain competitive.

Competitive advantage

Participants’ responses were obtained on items they deemed necessary for SMMEs’ effective competitive advantage in the Ngaka Modire Molema district, in the North West province. Six categories of competitive advantage emerged: (1) price discounts, (2) business intelligence, (3) online promotional strategies, (4) employee training and development, (5) customer relationship management and (6) unique product designs. In light of this, the majority of SMME owners or managers believe that customer relationship tactics or methods will help to promote customer service, loyalty and brand recognition. Some participants acknowledged that continual personnel development and training are good management techniques. This will require ongoing employee training, encouraging the sharing of ideas or information during training sessions and providing monitoring. Price discounts were also found as a successful management tactic for gaining a competitive advantage.

The qualitative data analysis and presentation of the findings revealed that the participants’ statements on innovative business intelligence as a competitive advantage had parallels and differences. However, it was clear from the in-depth discussions that all stakeholders’ involvement, participation and support are critical for the long-term expansion of SMMEs in the Ngaka Modire Molema district.

The following appears to emerge from the data analysis:


	The participants believe that there is a link between innovation and business intelligence and that if the two are combined, SMMEs will gain a competitive advantage.

	The success of business intelligence implementation is aided by top management support and collaboration amongst all stakeholders.

	Providing incentives and motivation to employees improves employee–customer relationships as a competitive advantage strategy, and information exchange is critical for the organisation’s success.



Quantitative data analysis and interpretation

Structural equation model

In the initial structural model (Structural model A), it was hypothesised that business intelligence has a direct positive influence on internal environment, market innovation and product innovation, which in turn have a direct positive influence on process innovation. Figure 2 depicts that the model does not fit the data well. The model has two paths that are insignificant.
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The model fit was assessed using the following indices produced by SPSS Amos, namely the standardised root mean residual (SRMR), the GFI, the CFI and the normed fit index (NFI). The fit indices in Table 2 show that this model does not fit the data well. The model has two paths, which are insignificant: internal environment –> process innovation and product innovation –> process innovation.
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In the hypothesised model, Figure 1, it was hypothesised that business intelligence has a direct positive influence on market innovation, process innovation, product innovation and internal environment, which in turn have a direct positive influence on competitive advantage. Figure 3 depicts the regression path estimates for the structural model.
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All paths are significant. Figure 3 reflects that the model is a better fit for the data. As shown in Table 2, the model computed acceptable model fit indices of SRMR = 0.052, GFI = 0.968, CFI = 0.923 and NFI = 0.927. Business intelligence has a significant direct influence on product innovation (path estimate = 0.53, p < 0.05) and internal environment (path estimate = 0.27, p < 0.05). Market innovation (path estimate = 0.50, p < 0.05), and process innovation (path estimate = 0.50, p < 0.05) have a significant positive influence on competitive advantage. Business intelligence is shown to have indirect relationship with market innovation and process innovation.

The model reveals new relationships. Product innovation (path estimate = 0.42, p < 0.05) has a significant positive influence on internal environment. Going further, product innovation (path estimate = 0.38, p < 0.05) has a significant positive influence on market innovation. On its part, market innovation (path estimate = 0.42, p < 0.05) is shown to have a significant positive influence on process innovation.

Through hypothesis H1, it was conjectured that business intelligence has a positive impact on product innovation. This is in line with the contention of Eidizadeh et al. (2017) that business intelligence plays a central role in enhancing product innovation by providing information on changes in consumer taste and preferences. Given the analysis result, the hypothesis is therefore accepted, and the conclusion is that business intelligence positively impacts product innovation.

Business intelligence has a positive influence on process innovation, and it was speculated that business intelligence has a positive impact on process innovation. This is supported by the assertion of Eidizadeh et al. (2017) that organisations that practise business intelligence exhibit high levels of innovation through quality information. In light of the above result, the hypothesis is therefore supported, and it is resolutely held that business intelligence positively influences process innovation. Business intelligence has a positive effect on market innovation, and it had been predicted that business intelligence has a positive impact on market innovation. In view of the above result, the hypothesis is therefore rejected. Business intelligence has a positive influence on the internal environment of the organisation, and it had been conjectured that business intelligence has a positive impact on the internal environment of the organisation. In view of the above result, the hypothesis is therefore accepted, and we deduce that business intelligence has a positive impact on the internal environment of the organisation. This is in line with Venter and Tustin (2009), who state that there is a need for internal environment awareness to enhance business intelligence implementation.

Through hypothesis H2, it had been speculated that product innovation has a positive influence on competitive advantage. This is in line with Ahmad’s (2015) contention that an increase in the differentiated product innovation is expected to enhance the propensity of high competitive advantage. From the research results, it can be concluded definitively that product innovation positively influences competitive advantage. Process innovation has a positive influence on competitive advantage. The structural model was designed so as to test the causal relationship process innovation and competitive advantage. The results show a strong causal link, which was statistically significant (β = 0.50; p < 0.05). This confirms hypothesis H2 that process innovation has a positive impact on competitive advantage. This is supported by Eidizadeh et al. (2017) that innovation impacts gaining competitive advantage positively and significantly.

Market innovation has a positive impact on competitive advantage, and it was speculated that market innovation has a positive influence on competitive advantage. This is supported by the assertion of Eidizadeh et al. (2017) that organisations that exhibit high levels of market innovation concern are presumed to develop a market differentiation. In light of the above result, the hypothesis is consequently supported, and it is resolutely held that market innovation positively influences competitive advantage. Internal environment has a positive influence on competitive advantage, and it had been conjectured that internal environment has a positive impact on competitive advantage. In view of the above result, the hypothesis is therefore accepted, and it is deduced that business intelligence has a positive impact on the internal environment of the organisation. This is supported by Venter and Tustin (2009) and Ahmad (2015) that there is a need for organisational awareness (internal environment) to facilitate the implementation of business intelligence practices.

Through hypothesis H3, it had been conjectured that business intelligence has a positive impact on competitive advantage. In view of the above result, the hypothesis is consequently accepted, and it is deduced that business intelligence has a positive impact on competitive advantage. This is supported by Ahmad (2015) and Eidizadeh et al. (2017) that business intelligence has a positive and significant impact on gaining competitive advantage.

Conclusion and recommendations

This study aimed to propose a model of innovative business intelligence as a competitive advantage for SMMEs. Figure 4 depicts the steps and prerequisites for using innovative business intelligence to gain a competitive advantage. Small, medium and micro-organisations owners or managers are the players and coordinators in the implementation of innovative business intelligence as depicted in the framework. There is a significant and positive correlation between business intelligence and product innovation and internal environment. In turn, product innovation influences market innovation. Market innovation influences internal environment, process innovation and competitive advantage. This implies that SMME organisations with a high business intelligence tend to be more product innovative, as well as those with a positive internal environment commitment.
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Based on the overall findings of this study, it can be said that all the identified factors in Figures 1 and 4 have a positive correlation coefficient (p < 0.05) and significant relationship and therefore influence innovative business intelligence as a competitive advantage as depicted in the proposed framework.

The framework was created following a thorough assessment of the literature as well as the outcomes. In the Ngaka Modire Molema district, the framework shows the process flow and sequence of innovative business intelligence as a competitive advantage for SMMEs. Each of the components, as well as their associated elements, indicates how they contribute to the survival and competitive advantage of SMMEs.

Limitations and directions for future studies

Finding the most up-to-date information on the subject from secondary data sources was difficult because of the importance of secondary data sources on innovative business intelligence as a competitive advantage, and there was also a scarcity of secondary data on business intelligence for SMMEs, as there is mostly secondary data on business intelligence as a technologically implemented rather than a management tool to enhance quality decision-making.

Apart from innovative business intelligence, future studies could focus on assessing whether other factors (such as concern for competitive shareholder interests) affect the use of business intelligence and consider implementing TAM and conducting a consultation of managers and directors of big corporations.

Contribution of the study

This study contributes to the application of innovative business intelligence as a competitive advantage for SMMEs. Furthermore, this research adds to the body of information on how to survive in a competitive environment. It is worth noting that SMME organisations play a significant part in the success and growth of the South African economy, including employment generation, small business enterprise development, market variety, promotion of local products and improvements in living conditions. This study aimed to highlight the importance of SMMEs in the development of the economy, as it will increase their employment rate and increase their involvement and participation in the economy. The long-term success of SMMEs is dependent on the implementation of sustainable and growing strategies through high-quality and timely decision-making.

Acknowledgements

The authors acknowledge Dr Felix Chikosha for data curation.

Competing interests

The authors declare that they have no financial or personal relationships that may have inappropriately influenced them in writing this article.

Authors’ contributions

G.G. contributed the writing of the original copy; M.P. and A.M.L. contributed to the editing and supervision.

Funding information

This research received funding from the North West University bursary and faculty bursary.

Data availability

Data were available from the Central Supply Database of North West province.

Disclaimer

The views and opinions expressed in this article are those of the authors and do not necessarily reflect the official policy or position of any affiliated agency of the authors.

References

Abualloush, S., Bataineh, K. & Aladwan, A.S., 2017, ‘Impact of information systems on innovation (product innovation, process innovation)-field study on the housing bank in Jordon’, International Journal of Business Administration 8(1), 95–105. https://doi.org/10.5430/ijba.v8n1p95

Abzaltynova, Z. & Williams, J., 2013, ‘Developments in business intelligence software’, Journal of Intelligence Studies in Business 3(2), 18–38. https://doi.org/10.37380/jisib.v3i2.68

Aghdaie, S.F.A., Sanayei, A. & Etebari, M., 2012, ‘Evaluation of the consumers’ trust effect on viral marketing acceptance based on the technology acceptance model’, International Journal of Marketing Studies 4(6), 79. https://doi.org/10.5539/ijms.v4n6p79

Ahmad, A., 2015, ‘Business intelligence for sustainable competitive advantage’, in M. Quaddus (ed.), Sustaining competitive advantage via business intelligence, knowledge management, and system dynamics, Emerald Group Publishing Limited, pp. 437–457, Bingley, UK.

Ahmad, A., Ahmad, R. & Hashim, K.F., 2016, ‘Innovation traits for business intelligence successful deployment’, Journal of Theoretical and Applied Information Technology 89(1), 96.

Akaranga, S.I. & Makau, B.K., 2016, ‘Ethical considerations and their applications to research: Case of the University of Nairobi’, International Journal for Education Integrity 16(1), 1–10.

Assarroudi, A., Heshmati Nabavi, F., Armat, M.R., Ebadi, A. & Vaismoradi, M., 2018, ‘Directed qualitative content analysis: The description and elaboration of its underpinning methods and data analysis process’, Journal of Research in Nursing 23(1), 42–55. https://doi.org/10.1177/1744987117741667

Barney, J.B., 2012, ‘Purchasing, supply chain management and sustained competitive advantage: The relevance of resource-based theory’, Journal of Supply Chain Management 48(2), 3–6. https://doi.org/10.1111/j.1745-493X.2012.03265.x

Bosma, N.S. & Levie, J., 2010, Global entrepreneurship monitor 2009 executive report, Now publisher inc. Bpston-Delft.

Bryman, A., 2015, Social research methods [Google play version], Aljazeera News, New York, NY.

Bryman, A. & Bell, E., 2014, Research methodology: Business and management contexts, Oxford University Press Southern Africa, British journal of management, Atlantic University, USA.

Chang, H.W., Tai, Y.C. & Hsu, J.Y.J., 2010, ‘Context-aware taxi demand hotspots prediction’, International Journal of Business Intelligence and Data Mining 5(1), 3–18. https://doi.org/10.1504/IJBIDM.2010.030296

Chen, N., Liu, W., Bai, R. & Chen, A., 2019, ‘Application of computational intelligence technologies in emergency management: A literature review’, Artificial Intelligence Review 52(3), 2131–2168. https://doi.org/10.1007/s10462-017-9589-8

Chen, Y. & Lin, Z., 2021, ‘Business intelligence capabilities and firm performance: A study in China’, International Journal of Information Management (57), 102232. https://doi.org/10.1016/j.ijinfomgt.2020.102232

Cheung, C.F. & Li, F.L., 2012, ‘A quantitative correlation coefficient mining method for business intelligence in small and medium enterprises of trading business’, Expert Systems with Applications 39(7), 6279–6291. https://doi.org/10.1016/j.eswa.2011.10.021

Chimucheka, T. & Mandipaka, F., 2015, ‘Challenges faced by small, medium and micro enterprises in the Nkonkobe Municipality’, International Business & Economics Research Journal (IBER) 14(2), 309–316. https://doi.org/10.19030/iber.v14i2.9114

Christensen, L.B., Johnson, R.B. & Turner, L.A., 2014, Research methods, design, and analysis, 12th edn., Pearson, London, UK.

Coad, A., Nightingale, P., Stilgoe, J. & Vezzani, A., 2020, ‘The dark side of innovation’, Industry and Innovation 28(1), 102–112.

Cooper, T., 2005, ‘Slower consumption reflections on product life spans and the “throwaway society”’, Journal of Industrial Ecology 9(1–2), 51–67. https://doi.org/10.1162/1088198054084671

Creswell, J.W., Ebersohn, L., Eloff, I., Ferreira, R., Ivankova, N.V., Jansen, J.D. et al., 2016, First steps in research, 2nd edn., Van Schaik Publishers, London, UK

Devlin, A.S., 2018, Environmental psychology and human well-being: Effects of built and natural settings, Academic Press, Cambridge, MA, USA.

Dumitrita, B.M., 2011, ‘Business intelligence’, Journal of Information Systems & Operations Management 5(1), 175–181.

Eckerson, W., 2003, Understanding business intelligence, what works, vol. 16, Data Warehousing Institute, Seattle, WA.

Eidizadeh, R., Salehzadeh, R. & Esfahani, A.C., 2017, ‘Analysing the role of business intelligence, knowledge sharing and organisational innovation on gaining competitive advantage’, Journal of Workplace Learning 29(4), 250–267. https://doi.org/10.1108/JWL-07-2016-0070

Elo, S., Kääriäinen, M., Kanste, O., Pölkki, T., Utriainen, K. & Kyngäs, H., 2014, ‘Qualitative content analysis: A focus on trustworthiness’, Sage Open 4(1), 1–10. https://doi.org/10.1177/2158244014522633

Evelson, B., 2015, ‘The forrester wave: Agile business intelligence platforms, Q3 2015’, Forrester 1, 9–16.

Fraering, M. & Minor, M.S., 2006, ‘Sense of community: An exploratory study of US consumers of financial services’, International Journal of Bank Marketing 24(5), 284–306. https://doi.org/10.1108/02652320610681738

Gale, L. & Kroeze, J.H., 2011, The role of ICT within small and medium enterprises in Gauteng, KZN University, SA.

GEM, 2017, Global entrepreneurship monitor: Global report 2016/2017, viewed from https://gnosis.library.ucy.ac.cy/handle/7/42386, http://gemconsortium.org/country-profit/46

Guarda, T., Santos, M.F., Augusto, M.F., Silva, C. & Pinto, F., 2013, ‘Process mining: A framework proposal for pervasive business intelligence’, in 2013 8th Iberian Conference on Information Systems and Technologies (CISTI) (1–4), pp. 187–190, IEEE, London, August 2013.

Habjan, A. & Popovic, A., 2007, ‘Achieving business process change with improved business intelligence systems: A case of Slovenian company’, in 7th WSEAS International conference on applied computer science, July 2007, Venice, Italy, pp. 346–351.

Hoffman, Z., 2018, ‘The Baron’s Cloak: A history of the Russian empire in war and revolution, by Willard Sunderland’, Canadian-American Slavic Studies 52(1), 94–97. https://doi.org/10.1163/22102396-05201008

Jokel, H., Aminy, B. & Klasson, M., 2019, Self-service business intelligence: Towards a CSF model for SSBI success, Lund University, Sweden.

Kalane, L., 2015, ‘Reasons for failure of SMEs in the free State’, Doctoral dissertation, University of the Free State.

Karabegovic, A., Ponjavic, M., Ferhatbegovic, E. & Karabegovic, E., 2018, ‘Spatial data and processes integration in local governance of Bosnia and Herzegovina’, in 2018 41st international convention on information and communication technology, electronics and microelectronics (MIPRO), IEEE, February 2018, pp. 1298–1303, Basel, Switzerland.

Kern, F.G., 2018, ‘The trials and tribulations of applied triangulation: Weighing different data sources’, Journal of Mixed Methods Research 12(2), 166–181. https://doi.org/10.1177/1558689816651032

Lomax, R.G. & Hahs-Vaughn, D.L., 2012, An introduction to statistical concepts, Routledge, New York.

Leonidou, L.C., Leonidou, C.N. & Kvasova, O., 2010, ‘Antecedents and outcomes of consumer environmentally friendly attitudes and behaviour’, Journal of Marketing Ma nagement 26(13–14), 1319–1344. https://doi.org/10.1080/0267257X.2010.523710

Maree, J.G., 2012, ‘Career adapt-abilities scale – South African form: Psychometric properties and construct validity’, Journal of Vocational Behavior 80(3), 730–733. https://doi.org/10.1016/j.jvb.2012.01.005

Marshall, J., 2021, ‘Effective decision-making at the museum’, Doctoral dissertation, Vanderbilt University.

McCusker, K. & Gunaydin, S., 2015, ‘Research using qualitative, quantitative or mixed methods and choice based on the research’, Perfusion 30(7), 537–542. https://doi.org/10.1177/0267659114559116

Meihami, B. & Meihami, H., 2014, ‘Knowledge management a way to gain a competitive advantage in firms (evidence of manufacturing companies)’, International Letters of Social and Humanistic Sciences 3(14), 80–91. https://doi.org/10.18052/www.scipress.com/ILSHS.14.80

Moss, S., 2009, Fit indices for structural equation modelling, viewed 27 June 2016, from http://www.psych-it.com.au/Psychlopedia/article.asp.

Mukuche, A.K., 2015, ‘Business intelligence and competitive advantage in insurance firms in Kenya’, Doctoral dissertation, University of Nairobi.

Nasab, S.S., Selamat, H. & Masrom, M., 2015, ‘A delphi study of the important factors for BI system implementation in the public sector organizations’, Jurnal Teknologi 77(19), 114–120. https://doi.org/10.11113/jt.v77.6539

O’Donnell, A., Gilmore, A., Carson, D. & Cummins, D., 2002, ‘Competitive advantage in small to medium-sized enterprises’, Journal of Strategic Marketing 10(3), 205–223. https://doi.org/10.1080/09652540210151388

Patidar, J., 2013, Writing research objectives, viewed 17 August 2015, Indian Institute of Management Bangalore, India, http://repository.iimb.ac.in/handle/2074/7978

Runciman, D., 2015, ‘Digital politics: Why progressives need to shape rather than merely exploit the digital economy’, Juncture 22(1), 11–16. https://doi.org/10.1111/j.2050-5876.2015.00831.x

Rungani, E.C. & Potgieter, M., 2018, ‘The impact of financial support on the success of small, medium and micro enterprises in the Eastern Cape province’, Acta Commercii 18(1), 1–12. https://doi.org/10.4102/ac.v18i1.591

Sahay, B.S. & Ranjan, J., 2008, ‘Real time business intelligence in supply chain analytics’, Information Management & Computer Security 16(1), 28–48. https://doi.org/10.1108/09685220810862733

Salehi, V., Salehi, R., Mirzayi, M. & Akhavizadegan, F., 2020, ‘Performance optimization of pharmaceutical supply chain by a unique resilience engineering and fuzzy mathematical framework’, Human Factors and Ergonomics in Manufacturing & Service Industries 30(5), 336–348. https://doi.org/10.1002/hfm.20845

Saunders, M., Lewis, P. & Thornhill, A., 2016, Research methods for business students, 7th edn., Pearson Education Limited, Pearson, London, UK.

Schulze, S. & Kamper, G., 2014, ‘The use of mixed methods as reflected in two eminent South African educational research journals’, Journal for New Generation Sciences 10(1), 130–147.

Sekaran, U. & Bougie, R., 2016, Research methods for business: A skill building approach, John Wiley and Sons, Chichester, United Kingdom.

Skyrius, R., 2015, ‘The key dimensions of business intelligence’, in K. Nelson (ed.), Business intelligence, strategies and ethics, pp. 27–72, Nova Science Publishers, New york, USA.

Small Enterprise Development Agency (SEDA), 2016, Strategic plan (2015/16–2018/19), viewed 07 September 2016, from https://www.thedti.gov.za.

Venter, P. & Tustin, D., 2009, ‘The availability and use of competitive and business intelligence in South African business organisations’, Southern African Business Review 13(2), 88–117.

Wahyuni, D., 2012, ‘The research design maze: Understanding paradigms, cases, methods and methodologies’, Journal of Applied Management Accounting Research 10(1), 69–80.

Watkins, J.A., 2012, ‘A literature review of small and medium enterprises (SME) risk management practices in South Africa’, African Journal of Business Management 6(21), 6324–6330. https://doi.org/10.5897/AJBM11.2709

World Bank Group, 2016, World development report 2016: Digital dividends, World Bank, Washington, DC.

Xu, H. & Hwang, M.I., 2007, ‘The effect of implementation factors on data warehousing success: An exploratory study’, Journal of Information, Information Technology, and Organizations 2, 1–14. https://doi.org/10.28945/135

Yusof, E.M.B.M. & Yusof, A.R.M., 2013, ‘The study on the application of business intelligence in manufacturing: A review’, International Journal of Business Intelligence Research (IJBIR) 4(1), 43–51. https://doi.org/10.4018/jbir.2013010104

OPS/symbol.jpg
 — .\

\ U





OPS/SAJESBM-14-501-F4.jpg
Business
intelligence

Competitive
advantage

Product Process
innovation innovation
Market
i e
innovation
Internal

environment

FIGURE 4: Proposed framework for innovative business intelligence.






OPS/SAJESBM-14-501-T2.jpg
TABLE 2: Recommended benchmarks for structural equation modelling.

Fit index Proposed  Revised framework  Interpretation (based on
framework  (with extra significant the benchmarks suggested
(theoretical) pathsandwith by Moss [2009])
insignificant paths from
the theoretical framework
having been removed)

Standardised 0.249 0.052 Should be < 0.08;

root mean therefore, the revised SEM

square residual fits the data well.

(SRMR)

Goodness-of-fit 0702 0.968 Should be > 0.9; therefore,

index (GFI) the revised SEM fits the
data well.

Comparative fit 0209 0923 Should be > 0.93;

index (CFI) therefore, the revised

model is on the border line
and fits the data better
than the theoretical SEM.

Normed fit 0.022 0.927 Should be > 0.9; therefore;
index (NFI) the revised SEM fits the
data well.

SEM, structural equation modelling.
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TABLE 1: Layout of the themes, categories and codes.
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Business intelligence
nature

Business intelligence
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Organisational
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Bl benefits — quality decision-making

Lack of managerial support
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Lack of technological expertise
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Inadequate funding
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Business intelligence
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Unique product designs
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FIGURE 1: Graphical presentation of the conceptual framework of this study.
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