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Abstract

Purpose: With rapid changes in technology and the globalisation of markets, firms, especially small to medium enterprises (SMEs), require support to adapt to technology and make use of e-procurement functions to develop competitive advantages. Information systems such as e-procurement have become increasingly linked with other business activities such as supply chain integration to initiate the growth of SMEs. This study investigated the relationship between e-procurement, supplier integration and supply chain performance in retail SMEs in South Africa.

Design/methodology/approach: A quantitative research approach was followed in which a sample of 283 owners and managers of SMEs in Gauteng Province, South Africa, were surveyed using a structured questionnaire. The study considered five e-procurement components, namely e-sourcing, e-negotiation, e-informing, e-design and e-evaluation. The collected data were analysed using structural equation modelling.

Findings/results: The results of the study showed that two e-procurement components, namely e-design and e-negotiation, exerted a significant positive influence on supply chain integration. The other three e-procurement components, namely e-sourcing, e-evaluation and e-informing, were statistically insignificant in influencing supply chain integration. The study further revealed that supplier integration exerts a positive and significant linear relationship with both the tangible and intangible dimensions of supply chain performance (SCP).

Practical implications: Retail SMEs may refer to this study for information regarding which components of e-procurement deserve primary attention when implementing such systems and how these may be harnessed for the improvement of SCP.

Originality/value: The study represents a pioneering attempt to model the nexus between e-procurement, supplier integration and the performance of retail supply chains within South African SMEs. It provides the foundation for future research studies on the implementation of e-procurement and other digitalised supply chain practices in various sectors of the South African economy.
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Introduction and background to the study

In South Africa and other developing countries, most small to medium enterprises (SMEs) continue to face countless challenges that deter their growth and performance. Such challenges range from the effects of technology, globalisation and liberalisation to poor networking amongst the important players in the market and stiff competition from established firms (Gumboh & Gichira, 2015; Pooe, Mafini, & Loury-Okoumba, 2015; Sibanda & Manda, 2016). These challenges tend to stifle many business activities, including inhibiting collaboration amongst business partners, which consequently affects SME performance. In particular, the lack of appropriate technology has been cited as an impediment to SME collaboration, innovation and growth (Nguyen, 2009; Steyn & Leonard, 2012). To overcome such problems, many SMEs have shifted to the use of technologies such as Internet-based business platforms in the quest to improve efficiency and effectiveness (Basheka, Oluka, & Mugurisi, 2011; Fernandes & Vieira, 2015; Makien, Kahkonen, & Lintukangas, 2011). The embracing of such initiatives has provided SMEs with competitive advantages that enable them to compete with larger firms (Nugroho, Susilo, Fajar, & Rahmawati, 2017).

With the continued rapid growth of technology and the globalisation of markets, Internet-based systems such as e-procurement and supply chain integration have become important to the successful implementation of supply chain management (SCM), especially in SMEs in developing countries such as South Africa (Hassan, Tretiakov, Whiddett, & Adon, 2014). It has been commonly accepted that information infrastructure such as e-procurement has become increasingly connected and embedded with other activities such as supply chain integration to initiate the growth of SMEs (Vaast & Walsham, 2017). The application of various e-procurement functions as well as timeous integration with suppliers may result in the positive supply chain performance (SCP) of a firm and is also considered as an innovation strategy action (Mishra & Agarwal, 2010). Most SMEs undertake efforts to compete on multiple fronts, which include implementation of e-procurement and supplier integration to improve SCP (Maiga, 2016). Hence, many of them have found value in investing in information technology (IT) infrastructure to automate and streamline their internal business processes.

This study aimed to investigate the relationship between e-procurement, supplier integration and SCP in SMEs operating in the retail sector in South Africa. In the past several years, there has been a growing interest in the strategic importance of integrating suppliers as well as implementing e-procurement (Antony, 2018; Ibem & Laryea, 2015). Current knowledge involving the application of e-procurement, as well as supplier integration, in SMEs in developing countries is still limited, thereby creating a need for greater understanding of the nature of practice between these constructs as increasing competition puts pressure on firms (Boehmke & Hazen, 2017).

Within South Africa, the government is increasingly adopting and encouraging e-procurement in SMEs, in line with the objectives of the National Development Plan (NDP) 2030 vision, which include innovation, employment creation and the adoption of technology as mechanisms for the economic development of the country (Zarenda, 2013). The South African government is eager to develop and streamline SME operations because SMEs have emerged as important contributors to the economy.

Notably, most studies on e-procurement, supplier integration and SCP have focused on large companies (Chang Tsai, & Hsu, 2013). Moreover, a comprehensive literature search conducted by the authors revealed a general lack of studies that have examined the relationship between e-procurement, supplier integration and SCP in SMEs in South Africa. Although there are studies dedicated to SMEs and e-procurement in other regions of the world (e.g. Chan & Lee, 2003; Fernandes & Viera, 2015; Flynn & Davis, 2016; Hassan et al., 2014; Ngui, 2016), the literature does not provide any structured research about this subject in the context of South Africa. In addition, although research on e-procurement and SCP has focused on specific industries such as health, hospitality, manufacturing, service and technology-based industries (Njagi & Ogutu, 2014), the focus on retail SMEs has been minimal (Zhao, Feng, & Wang, 2015). Furthermore, the impact of the antecedents to SME performance has received little attention in empirical research (Georgise, Thoben, & Seifert, 2014; Pooe & Mahlangu, 2017). This study is intended to address these gaps by investigating the relationship between e-procurement, supplier integration and SCP in retail SMEs in South Africa.

This study focused on the retail SME industry because it is a significant contributor to technical innovation and new product development (Ou, 2006:89). Moreover, the retail and wholesale sectors contribute 25% of the national gross domestic product (GDP) of South Africa (Dennis & Piatti, 2015; Sibindi & Aren, 2015). Therefore, retail SMEs are essential for the growth of the South African economy, which, in turn, provides an impetus to conduct a study in this very important sector of the economy.

Literature review

Small and medium enterprises in South Africa

The National Small Business Act (No. 26 of 1996) of South Africa, as amended in 2003, defines an SME as a separate and distinct business managed by one owner or more, including its branches or subsidiaries, if any. Typically, SMEs are found in any sector or subsector of the economy mentioned in the schedule of size standards and can be classified as such by satisfying the criteria specified in the schedule of size standards. According to the National Small Business Act (No. 26 of 1996) of South Africa, as amended in 2003 (Government Gazette Republic of South Africa, 2003), a small business in South Africa is one that employs 50 people or less and has a total turnover of up to R19million, with a total asset value of R3m. A medium business employs between 50 and 200 people and has a total turnover of R39m with a total asset value of R6m.

In South Africa, SMEs perform a critical role in the country’s economy. They contribute to approximately 50% of the country’s GDP and up to 60% of the overall employment in South Africa (Abor & Quartey, 2010; Doern, 2009; SME South Africa, 2017). However, the performance of SMEs in South Africa remains depressed, and the country has one of the highest SME failure rates in comparison to other developing nations (Leboea, 2017). The reasons behind these failures are multifaceted and include the lack of access to financial capital, lack of entrepreneurial and business skills, lack of innovation, a poorly performing and unsupportive national economy, crime, corruption, technological changes and other unpredictable market-related dynamics (Chimucheka & Rungani, 2011; Urban & Naidoo, 2012). This study presupposes that the implementation of advanced technologies such as e-procurement systems could be a lasting panacea to such challenges.

E-procurement

There is no single universally accepted definition of e-procurement. However, in this study, it is perceived as the use of information technologies to facilitate business-to-business transactions for materials and services (Wu, 2007). E-procurement activities include enterprise resource planning (ERP); e-maintenance, repair and operations (E-MRO); e-sourcing; e-tendering; e-reverse auctioning; e-informing and e-market-places (Smuts, 2008). According to McCue and Roma (2012), tools such as e-notices, e-auctions, e-catalogues, e-dossiers, e-submissions and e-signatures are components of e-procurement. This study is based on e-sourcing, e-design, e-informing, e-negotiation and e-evaluation, which are the major functions through which e-procurement contributes to supplier integration and SCP (Hugos, 2011). Brief descriptions of these e-procurement components are provided below:


	E-sourcing: This refers to the process of finding new potential suppliers using Internet technologies, with the aim of decreasing search costs (Lysons & Farrington, 2012; Ombat, 2015). It merely uses a Web-based platform to support all steps in the sourcing process, including expenditure analysis, demand aggregation, requirements definition, supplier discovery, negotiations (request for indent, proposal or quotation), reverse auctions, bid evaluations and contract management.

	E-design: This refers to the setting of purchasing requirements on an online procurement system (Chang et al., 2013). E-design facilitates supplier involvement in the specification development process of a product.

	E-informing: This refers to the gathering and distributing of purchasing information both from and to internal and external parties using Internet technology, for example, purchasing management information on an extranet that can be accessed by internal clients and suppliers (Sharma, 2012). In other words, e-informing involves information gathering, information distribution and purchasing information (Corina, 2011; Ombat, 2015).

	E-negotiation: This refers to the process of conducting negotiations between business partners using electronic means (Rinderle-ma, 2005). Thus, e-negotiation is used to make significant savings in the purchase of goods and services via the Internet (Scot & Morrison, 2007).

	E-evaluation: This refers to the stage where extensive information about suppliers is collected for further evaluations and transactions via the Internet (Chang & Wong, 2012). According to Presutti (2003:231), an organisation implementing e-procurement tools must evaluate and improve its purchasing process to achieve full benefits.



Application of e-procurement functions yields manifold benefits to organisations, ranging from time and cost savings, faster order fulfilment, reduced purchasing cycle time, enhanced budgetary control, elimination of administrative errors, increase in buyer productivity and decrease in prices through standardisation and consolidation of purchasing power and better information management (Baily, Farmer, Crocker, Jessop, & Jones, 2008; Cameron, 2007; Wisner, Tan, & Leong, 2012).

Supplier integration

Supplier integration refers to the process of interaction and collaboration between the firm and its suppliers to ensure the adequate flow of supplies (Das, Narasimhan, & Talluri, 2006; Flynn, Huo, & Zhao, 2010; Germain & Iyer, 2006; Narasimhan & Peters, 2010; Petersen, Handfield, & Ragatz, 2005; Zhao, Huo, Selen, & Yeung, 2011). Supplier integration is also regarded as the development of a long-term relationship between a firm and its suppliers (Li, Rangu-Nathan, Rangu-Nathan & Rao, 2006). It is this partnership or integration that forms the essential building blocks of SCM (Walters, 2009). Scores of researchers have cited the benefits of supplier integration in SMEs.

For instance, most SMEs continuously face the problem of on-time delivery (Zhao et al., 2015). However, through integration with suppliers, SMEs can share order and inventory information with suppliers. Furthermore, supplier integration, which includes suitable communication, sharing information and working together with suppliers, can reduce upstream complexity (Zhao et al., 2015). The benefits of supplier integration are that it enhances responsiveness, flexibility and time savings (Chen, Yang, & Li, 2007; Fawcett, Osterhaus, Magnan, Brau, & Mccarter, 2007; Leopoulos et al., 2007; Li & Li, 2005). Supplier integration also plays a role in reducing transaction costs through the reduction of uncertainties and reducing production costs (Flynn et al., 2010), which leads to enhanced operational performance (Yu, Chavez, Feng, & Wiengarten, 2014). In supplier integration, opportunistic behaviours are significantly reduced under shared visions and cooperative goals (Prajogo, Oke, & Olhanger, 2015; Wong, Tjosvold, & Yu, 2005).

Supply chain performance

Srinivasan, Mukherjee and Gaur (2011) defined SCP as the performance of various processes included within the firm’s supply chain function. One of the key aspects of successful SCP is cooperation and mutual decision-making between trading partners (Botta-Genoulaz, Campagne, Llerena, & Pellegrin, 2010; George, Williams, & Henthrone, 2011). Businesses try to improve their industrial performance in terms of cost, delays, adaptability, variety and traceability. Collaboration practices and information exchanges between partners become essential within any supply chain, as they contribute to performance (Sakka & Botta-Genoulaz, 2009). Effective performance measurement is critical for SCP because it provides the basis to understand the system as well as information about the results of systematic efforts to supply chain partners (Bhagwat & Sharma, 2007; Chen et al., 2007). Overall, SCP is recognised as an essential factor for improving competitive advantage (Amaratunga & Baldry, 2002; Das et al., 2006; Chang et al., 2013).

Because SCP is a multidimensional concept, various frameworks have been proposed that define these boundaries. Beamon (1999) identified three measures – resources, output and flexibility – as important elements in assessing the SCP for an organisation. Gunasekaran, Patel and Tirtiroglu (2001) presented a framework based on three SCP measurement levels (strategic, tactical and operational). Another model of SCP was proposed by Chan and Qi (2003), which categorises the measurement into two distinct phases: quantitative and qualitative. Still, SCP may be measured through the Supply Chain Operations Reference (SCOR) model developed by the Supply Chain Council, which uses the plan, source, make, deliver and return processes on which all supply chain processes are based (Huan, Sheoran, & Wang, 2004). This study is based on a model developed by Chang et al. (2013), which divides SCP into tangible and intangible dimensions. Tangible dimensions are those that include the evaluation of SCM factors such as costs, profits and cash turnover, whereas intangible dimensions are those that include the evaluation of SCM factors such as capacity utilisation, customer satisfaction and lead time.

Conceptual framework and hypotheses

This study is based on the conceptual framework presented in Figure 1. In the framework, e-procurement is presented as the predictor variable and has five dimensions, namely, e-design, e-sourcing, e-negotiation, e-evaluation and e-information. The mediating construct is supplier integration, leading to SCP, which has two dimensions, namely, tangible and intangible SCP.
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The five forms of e-procurement, namely, e-sourcing, e-design, e-informing, e-negotiation and e-evaluation, have emerged as important elements of e-procurement in the SCM field. E-procurement is increasingly recognised as an effective tool to reduce purchasing costs and streamline processes. To continually succeed in the market, especially SMEs, the e-procurement concept has become vital, as competition is no longer amongst firms but amongst supply chains as well. The other benefits of e-procurement to a firm include reducing order cycle times (Gunesekaran & Ngai, 2008; Liu, Sun, Wang, & Zhao, 2011; Tatsis, Mena, Van Wassenhove, & Whicker, 2006); expanding supplier bases (Moon, 2005); reducing paperwork (Gunesekaran & Ngai, 2008); eliminating order errors (Mettler & Rohner, 2009; Zheng et al., 2016); improving productivity and/or service (Gunasekaran, McGaughey, Ngai, & Rai, 2009); improving the effectiveness of the purchasing process (Panayioutou, Gayilas, & Tatsiopoulos, 2004) and reducing the purchase department size and the number of functional areas involved in the purchasing process (Ronchi, Brun, Golini, & Fan, 2010). In addition, Chang and Wong (2012) found that e-procurement generated higher levels of partnership and improved SCP. Shank and Brown (2007) also found that successful companies or firms using e-procurement systems effectively ultimately lead to greater supplier integration. These insights lead to the following hypotheses:


H1: E-design positively influences supplier integration in the SME sector.

H2: E-sourcing positively influences supplier integration in the SME sector.

H3: E-negotiation positively influences supplier integration in the SME sector.

H4: E-evaluation positively influences supplier integration in the SME sector.

H5: E-informing positively influences supplier integration in the SME sector.



Supplier integration and supply chain performance

It is suggested that as a result of integration within firms, positive organisational performance might be enhanced by sharing risks and business information, which includes demand forecasts, inventory level and production planning decisions, as well as synchronising business processes (So & Sun, 2010). The relationships between integration and SME performance have been extensively studied (Kim, 2009; Kristal, Huang, & Roth, 2010; Lau, Yam & Tang, 2007), and these findings confirm that integration can be transformed into competitive capabilities, thus contributing to positive SCP. Moreover, several studies (Bowersox, Closs, & Stank, 1999; Childerhouse & Towill, 2003; Flynn et al., 2010; Frohlich & Westbrook, 2001; Gimenez & Ventura, 2005; Thietart, 2007; Zhao et al., 2011) confirmed the positive relationship between supplier integration and SCP, which shows convincing empirical evidence for the relationship between these two constructs. The present study was intended to confirm or dispute the results presented in such previous research. Hence, the following hypotheses are presented:


H6: Supplier integration positively influences tangible SCP in the SME sector.

H7: Supplier integration positively influences intangible SCP in the SME sector.



Research methodology

Research approach

In this study, a quantitative research approach was adopted; this approach was considered the most appropriate because addressing the research problem depended on the analysis of quantitative data collected on many survey questions around e-procurement, supplier integration and SCP in SMEs. Moreover, a quantitative approach was followed because the study was testing the causal relationships or influence of e-procurement on supplier integration and SCP amongst SMEs.

Sampling design

The target population was composed of SMEs operating in Gauteng Province, South Africa. The actual number of SMEs in Gauteng Province is not known, although a report by Statistics South Africa (2015) estimated that there were at least 687 556 SMEs in Gauteng Province in 2015. Because the actual number of SMEs operating in the province is elusive, it was difficult to find a single sampling frame from which a list of SMEs in Gauteng Province could be found. To identify SMEs for inclusion in this study, an extensive Internet search was conducted using keywords such as ‘contacts/number of SMEs in Gauteng Province’. From this search, approximately 1993 formal retail SMEs that indicated that they were using e-procurement were identified from the different sectors of the economy. These retail SMEs were subsequently contacted through email and telephonically to request permission to conduct this current study. Out of this number of SMEs in the province, 350 questionnaires were distributed. A total of 294 questionnaires were returned, and 11 were discarded because of incomplete responses to different parts of the questionnaire, culminating in 283 questionnaires that were eventually used in the study.

To determine whether this sample size was adequate, reference was given to recommendations from the literature. For instance, Pallant (2007) stated that the overall sample size in a quantitative study should be at least 150 elements. Tabachnick and Fidell (2007) also suggest that it is important to have at least 200 cases for multivariate analysis. Based on these recommendations, the sample size (n = 283) used in this study was considered to be adequate. The actual selection of participating retail SMEs was conducted by using the convenience sampling technique because there was no single sampling frame from which the list of these businesses could be obtained. Each participating SME provided one respondent, who was either the owner or a manager.

An analysis of the profile of the 283 SMEs that participated in the study revealed that 45% had 151–200 employees, whereas 38% had 101–150 employees. At least 28% of the SMEs had an annual turnover of R20m – R30m, whereas an estimated 37% had an annual turnover of R30m – R39m.

Measurement instrument

The measurement scales used in this study were operationalised from previous research. The five e-procurement elements (e-sourcing, e-design, e-negotiation, e-evaluation and e-informing) were measured by using a 22-item scale adapted from Chang et al. (2013) and Ombat (2015). Supplier integration was measured by using eight items adapted from Zhao, Huo, Sun and Zhao (2013). The two dimensions of SCP were measured by using a 10-item scale adapted from Chang et al. (2013). Following the argument of Wegner (2012), most of the questions contained in the survey questionnaire were Likert-type scale questions to reduce the development of response bias amongst the respondents and to standardise the response options so that they could be comparable amongst the respondents.

Data collection

For the collection of data, a cross-sectional survey design was followed, which involved the once-off distribution of questionnaires to targeted respondents without repeating the process. The questionnaires were distributed in person by the principal researcher over 3 months between May and July 2017. Because the geographic area (Gauteng Province) to be covered for the data collection was wide, three trained field workers were employed as research assistants.

Data analysis

Data were subjected to statistical analysis using the Statistical Package for Social Sciences (SPSS) version 25.0 and the Analysis of Moment Structures (AMOS) version 25.0. The respondents’ biographical information and the composition of the sample were analysed using descriptive statistics in the form of frequencies, whereas inferential statistics were used to test the hypotheses.

Measurement scale accuracy assessment

This study employed the structural equation modelling (SEM) approach, recommended by (Andersen & Gerbing 1988), to analyse the inferential statistics. The SEM procedure is defined as a confirmatory, multivariate technique that looks at causal relationships between variables in a diagrammatic form (Foster, Barkus, & Yavorsky, 2006). The procedure involves two phases: firstly, the assessment of scale accuracy using a confirmatory factor approach (CFA), followed by the testing of the hypotheses using the path analysis technique. The CFA procedure assesses how well the variables that were measured represent a smaller number of constructs (Hair, Black, Babin, & Anderson, 2014). In this study, the CFA procedure was conducted to assess the psychometric properties of the measurement scales. This included testing for the reliability, validity and model fit of the measurement items of the study. The results of the CFA are reported in Table 1.
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Reliability was tested using a combination of the Cronbach alpha coefficient, the composite reliability (CR) and item-total correlations. The CR for each scale was calculated using the following formula (Eqn 1), which was recommended by Fornell and Larcker (1981):
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Composite reliability = (square of the summation of the factor loadings)/{(square of the summation of the factor loadings) + (summation of error variances)}.

For the Cronbach alpha coefficient and the CR, the recommended values should be greater than or equal to 0.70 for each scale (Babbie, 2013; Hair, Bush, & Ortinau, 2000; Hair, Babin, Anderson, & Tatham, 2010; Martin, 2007, p. 93), whereas the item-total correlations should be greater than 0.4 (Anderson & Gerbing, 1988; Dunn, Seaker & Waller, 1994). As presented in Table 1, the values of the Cronbach alpha and the CR for all of the measurement scales were higher than the 0.7 cut-off value. Likewise, the item-total correlations for all measurement scales were greater than the recommended minimum threshold of 0.4. These scores indicate that the reliability of the measurement scales used in this study was satisfactory.

In testing for reliability, the study considered three types of reliability, namely, face validity, content validity and construct validity, the latter of which was represented by its two variants (convergent and discriminant validities).

To test for face validity, the questionnaire was reviewed by two academics whose research interests lie within SCM. To test for content validity, a pilot study was conducted using a targeted sample group of 42 respondents drawn from various SMEs in Gauteng Province. Using the feedback from both the reviewers and the pilot study, two items each were discarded from the e-design, e-sourcing, e-negotiation and intangible SCP scales, whereas four items were discarded from the tangible SCP scale to improve the scale reliability.

Convergent validity was verified by using a combination of factor loadings for the individual scale items and average variance extracted (AVE) values for each scale. To compute the AVE for each scale, a formula (Eqn 2) proposed by Fornell and Larcker (1981) was applied:

[image: SAJBM-51-1838-E2.jpg]

AVE = {(summation of the square of factor loadings)/{(summation of the square of factor loadings) + (summation of error variances)}.

As revealed in Table 1, all the factor loadings were above the recommended 0.40 cut-off value (Anderson & Gerbing, 1988; Sin, Tse, Heung, & Yim, 2005). Convergent validity was also confirmed, as all the AVE values were above the recommended 0.5 (Fornell & Larcker, 1981; Fraering & Minor, 2006; Sanders, 2007). These results show that all individual items (observed variables) were converging well on their respective latent variables; hence, the convergent validity was considered to be acceptable.

The first step in testing for discriminant validity was to check whether all AVE values were less than 1. As illustrated in Table 1, all AVE values ranged from 0.45 to 0.51 and were all below 1, which confirms that the indicators of different constructs were diverging (Sin et al., 2005). The second step in establishing discriminant validity was to check whether the highest shared variance (HSV) for each scale was less than the corresponding AVE value for that scale. The HSV is a square of the highest correlation between different latent constructs. The values in Table 1 indicate that all HSV values were less than the AVE values for their respective latent variables, thereby further confirming that the measures of the seven different variables were indeed distinct and heterogeneous (Fornell & Larcker, 1981).

Model fit assessment

‘Model fit’ refers to the extent to which a hypothesised model is consistent with the data (Pallant, 2007). In this study, model fit was ascertained by using the following indices: chi-square value/degrees of freedom (df), comparative fit index (CFI), incremental fit index (IFI), Tucker–Lewis index (TLI) and the root-mean-square error of approximation (RMSEA). The acceptable thresholds should be equal to or higher than 0.90 for the CFI, IFI, and TLI; for the chi-square value/degrees of freedom, a ratio of 3:1 or less is recommended, and the RMSEA value should be equal to or less than 0.08 (Byrne, 2013).

The results for the model fit tests for the CFA showed an acceptable chi-square value of 1.49 (χ2/df = 1046.592/702). Values of the IFI (0.91), TLI (0.91) and CFI (0.91) were all higher than the recommended minimum threshold of 0.9. The value of the RMSEA was 0.04, which is also lower than the recommended highest cut-off value of 0.08. These results indicate an overall good fitness of the CFA model to the specified sample data (Chinomona, Lin, Wang, & Cheng, 2010).

Results for the hypothesis tests

The hypotheses were tested by using the path analysis procedure, which is a method of organising and illustrating relationships in data, thereby making it easier to comprehend or ‘see’ relationships compared to portraying similar information in a matrix (Foster et al., 2006). The model fit was also tested for the structural model to determine its goodness of fit (Little, 2013). A chi-square/degrees of freedom value of 1.46 (χ2/df = 1038.610/711) was reported, which was indicative of a good model fit. Moreover, the values obtained for the other fit indices – IFI (0.92), TLI (0.91), CFI (0.92) and RMSEA (0.04) – were all within the recommended thresholds. The results of the hypothesis tests are presented in Table 2.
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Discussion

This study aimed to examine the relationships between e-procurement practices, supplier integration and SCP in South African SMEs. The study tested seven hypotheses proposing the existence of relationships between the constructs. The data collected for the study were tested using the path analysis technique.

The first hypothesis (H1) of the study suggested that e-design exerts a positive influence on supplier integration. As shown in Table 2, H1 was supported because e-design has a positive and significant linear relationship with supplier integration. A positive path coefficient (β = 0.33; t = 2.126; p > 0.05) validates the hypothesised positive relationship. These results imply that SMEs that effectively implement e-design systems increase their chances of integrating and collaborating with their suppliers, which may result in the minimisation of supply chain costs, thus consequently improving SCP. These results further suggest that supply chain member SMEs that invest in and use e-design tools for their buying and selling with each other can learn collectively and create a strong supplier integration.

The second hypothesis (H2) of the study suggested that e-sourcing exerts a positive influence on supplier integration. The results in Table 2 indicate that H2 was not supported because the path coefficient (beta) was statistically insignificant (β = 0.31; t = 1.572; p > 0.01). The insignificance could be attributed perhaps to the fact that SMEs in South Africa are not yet fully utilising e-procurement systems such as e-sourcing effectively in selecting their suppliers to improve their collaboration with supply chain member firms. Thus, the results of this study suggest that the majority of SMEs surveyed are not collaborating in selecting their suppliers electronically.

The third hypothesis (H3) of the study suggested that e-negotiation exerts a positive influence on supplier integration. The results of the study, as reflected in Table 2, reveal that H3 was supported because e-negotiation had a positive and significant relationship with supplier integration (β = 0.175; t = 1.969; p < 0.1). Conceivably, the positive relationship may be linked to the increased collaboration that occurs as firms and their suppliers negotiate their contract agreements. Typically, these negotiations take place through electronic means, given the rise of electronic means of communication today (Cano & Baena, 2015). Such contract agreements may, in turn, improve relations in business and thus contribute to higher levels of engagement, consequently improving SCP (Jean, Sinkovics, & Cavusgil, 2010). Thus, as posited in H3, this study suggests that in the SMEs surveyed, there are some contract negotiations taking place with suppliers, and modern technology is used to facilitate them.

The fourth hypothesis (H4) of the study posited that e-evaluation exerts a positive influence on supplier integration. As noted in Table 2, this hypothesis was not supported because e-evaluation has a weak negative (β = −0.018; t = −0.123; p = 0.902) and insignificant (p-value greater than 0.1) influence on supplier integration. These results suggest that most SMEs in South Africa are not using online IT to collect extensive information about their suppliers for further evaluation. The weak negative path coefficient (−0.018) could be an indication that most surveyed firms are not collecting extensive information about their suppliers for further evaluations and transactions. It is also possible that most of the SMEs surveyed in this study are still trying to determine the importance of further electronic evaluations and transactions of their suppliers before committing themselves to that task. In either case, lower supplier integration is the result.

The fifth hypothesis (H5) of the study postulated that e-informing has a positive influence on supplier integration. As presented in Table 2, H5 was not supported because it had an almost negligible (β = −0.002; t = −0.023; p = 0.982) and insignificant (p-value greater than 0.1) influence on supplier integration. The assumption commonly made is that the majority of firms always share information with their supply chain partners (Marshall, 2015; Mashiloane, Mafini, & Pooe, 2018). Whereas this may be true for most firms, the results of the present study indicate a different trajectory. The results show that the sharing of information by using electronic platforms does not impact on the ability of an SME to integrate with its suppliers. The inability to integrate with suppliers, in turn, prevents SMEs from collaborative learning and results in the failure to create strong supplier integration. The lack of a relationship between e-informing and supplier integration could also imply that supply chain member firms share very little information with their business partners or are withholding crucial information, which inhibits higher collaboration amongst supplier firms. Furthermore, because e-informing is not connected to supplier integration, the role of electronic means in the communication between SMEs and suppliers is put to the question. The results may also suggest that although SMEs are distributing information and sharing it with their supply chain members, it is possibly not contributing to supplier collaboration. Overall, the weak relationship may be a result of ineffective information sharing between SMEs and their suppliers, such that the information received is not playing a more significant role in integrating suppliers.

The sixth hypothesis (H6) of the study suggested that supplier integration has a positive and significant relationship with tangible SCP. The results of the study as reflected in Table 2 show that H6 was supported because a positive and significant path coefficient (β = 0.287; t = 5.000; p = 0.000) validated the hypothesised relationship between the two constructs. Similarly, H7 was validated, as there was a significant positive path coefficient between supplier integration and intangible SCP (β = 0.22; t = 4.810; p = 0.000). The results of this study suggest that supplier integration is critical to improving SCP, especially amongst SMEs. The results are consistent with the suggestions by Bowersox et al. (1999), Thietart (2007), Zhao et al. (2011) and Flynn et al. (2010) that in this dynamic world, firms (especially SMEs) have to cooperate and collaborate with their key suppliers in order to survive, compete, prosper, gain competitive advantages and achieve excellence.

Conclusions and managerial implications

The literature analysed in this study disclosed that e-procurement is one of the most critical developments in SCM in modern times. E-procurement, represented by its five functions – e-sourcing, e-negotiation, e-informing, e-design and e-evaluation – involves the use of technology in facilitating transactions between buyers and suppliers. The literature also revealed the fundamental role of supplier integration in supporting SCP in different forms of enterprises.

The analysis of primary data revealed that the effective implementation of e-design by SMEs enables them to integrate with their suppliers, which further enhances their chances of cutting supply chain costs and improving overall performance. Further analysis of data revealed that the e-negotiation function of e-procurement is also fundamental in stimulating supplier integration in SMEs. However, the study found no relationships existing between supplier integration and three e-procurement functions, namely, e-sourcing, e-evaluations and e-informing. Thus, the study found that the implementation of these three e-procurement functions is disconnected to expectations of improved supplier integration within SMEs. Still, the study found positive connections between supplier integration and both the tangible and intangible dimensions of SCP. This leads to the conclusion that improved supplier integration in SMEs in South Africa leads to improved overall SCP.

The study has some relevant managerial implications. Because positive relationships were found between e-design, e-negotiation and supplier integration, it is vital that steps be taken to improve the implementation of these two e-procurement functions in SMEs. Owners and managers of SMEs should work towards developing a deeper understanding of e-design tools and systems, as this enables them to develop strategies that will contribute to the improvement of supplier integration, which will in turn positively influence SCP. To foster a deeper understanding of e-design systems and tools, greater investments should be made in electronic procurement technologies, as this will create further collaborations. E-negotiation should be recognised as an essential e-procurement function in order to foster ongoing relationships between SMEs and supply chain member firms. It is further important for SME owners and managers to undertake training in e-procurement. Such training should emphasise the importance of e-procurement functions such as e-design and e-negotiation as the critical drivers of supplier integration and SCP. Training can enable SMEs to maximise the benefits of either implementing e-procurement functions effectively or developing healthy supplier relationships.

More sustained integration with suppliers is necessary to ensure that SMEs realise further SCP gains. Such integration with suppliers includes establishing more recent electronic systems for linking SMEs and their suppliers. In addition, where funds are available, supplier relationship management programmes should be launched to foster cooperation and further collaboration with key suppliers.

Contribution of the study

The present study has some theoretical and practical value. Theoretically, a contribution is made to the existing literature on retail SMEs in South Africa, particularly in the context of developing countries, which is notably limited. This study is one of the few endeavours to investigate the relationship between the five e-procurement dimensions considered in this study, supplier integration and SCP in developing countries. In this manner, the research contributes to new literature and empirical results of these constructs in the context of the retail SME sector. The research is thus likely to be a useful source of reference material for future academic research and further intensify debate amongst researchers in this field.

Practically, the study provides valuable information to SMEs that are considering adopting or have already implemented e-procurement as a tool for enhancing the performance of their supply chains. Overall, these results lend credence to the notion that by investing in supply integration tools and by using e-procurement functions such as e-design and e-negotiation, retail SMEs can improve their own performance. The results of this study are also crucial in that retail SMEs in other regions may refer to them as a benchmark for best practices in SCM and e-procurement practices. The results of this nature can be applied in organisational planning, possibly policymaking and the diagnosis of performance-related problems in the SME sector.

Limitations and possibilities for future research

The data collected for this research were sourced from only one province, namely, Gauteng. As such, the results of this study could have been more informative if data from SMEs in all nine provinces were included.

Caution must be taken when generalising the results of this study because of the small sample size (n = 283) and the use of a non-probability convenience sample (Miguel & Brito, 2011). In addition, the use of only SME owners and managers as the chief informants in the survey could be a limitation.

Because this study is considered one of the first attempts to investigate the relationship between e-procurement, supplier integration and SCP in Gauteng, South Africa, several possibilities for future research can be suggested.

The study can be extended to non-retail SMEs and larger enterprises. In this study, SCP was measured by tangible and intangible dimensions. Further research could apply different SCP dimensions, such as the SCOR model, output resources and flexibility, amongst others. Because data were only collected from SME owners and managers, future research could broaden the scope to include customers, manufacturers (suppliers) and low-level subordinates. E-procurement is a multidimensional concept, and the study only investigated five important dimensions, namely, e-sourcing, e-negotiation, e-informing, e-design and e-evaluation. Future research can consider the use of other e-procurement functions, such as e-payment, e-catalogue, e-tendering, e-tailing, e-purchasing and e-transportation, amongst others.
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TABLE 1: Accuracy analysis statistics: Reliability tests.
Research construct Item Descriptive statistic Cronbach test CR AVE Factor loading  Highest SV
Mean SD Item total Alpha value
E-design = 4.62 0.56 = 0.71 0.88 0.60 = 0.47
ED1 . 5 0.53 - g 8 0.57 b
ED2 = = 0.48 = = = 0.48 =
ED3 = = 0.4 = = = 0.54 =
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ED5 = = 0.46 = = = 0.58 =
E-sourcing - 4.68 0.53 - 0.75 0.94 0.79 - 0.58
ES1 - - 0.51 - - N 0.61 -
ES2 - - 0.59 - - - 0.73 -
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E-negotiation = 4.7 0.54 = 0.72 0.88 0.84 = 0.66
EN1 = = @518 = = = 0.63 =
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EES - - 0.56 - - - 0.58 -
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Ell = = 0.5 = = = 0.61 =
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Si1 - - 0.52 - - - 0.55 -
Sl2 - - 0.64 - - = 0.65 -
SI3 - - 0.7 - B = 0.67 -
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SD, standard deviation; CR, composite reliability; AVE, average variance extracted; SV, shared variance; ED, e-design; ES, e-sourcing; EN, e-negotiation; EE, e-evaluation, EI, e-informing; SI, supplier
integration; TD, tangible dimension; ID, intangible dimension.
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FIGURE 1: Conceptual framework for the study: E-procurement and supplic
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TABLE 2: Results of hypothesis testing.

Proposed path Hypothesis Path coefficient Standard error Critical region f-value ) Decision
E-design - supplier integration H1 033 0.153 2126 <0.05**  Supported
E-sourcing > supplier integration H2 031 0.204 1572 >0 Not supported
E-negotiation > supplier integration H3 0.175 0.103 1.969 <0.1* Supported
E-evaluation -> supplier integration Ha 0018 0.143 0.123 >0 Not supported
E-informing = supplier integration H5 0.002 0.079 0,023 >0 Not supported
Supplier integration-> tangible SCP He 0.287 0.057 5.000 <0.001***  Supported
Supplier integration-> tangible SCP H7 0.22 0.046 4.810 <0.001***  Supported

**%, p<0.001; **, p < 0.05; *, p < 0.1; ns, insignificant (p > 0.1).
2

Note: Structural model fits: 157 =1.46; IFl =0.92; TLI = 0.91; CFl = 0.92; RMSEA = 0.04.

SCP, supply chain performance; IFI, incremental fit index; TLI, Tucker—Lewis index;

FI, comparative fit index; RMSEA, root-mean-square error of approximation.





