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Abstract

:

Existing studies have predominantly explored the influence of supply chain resilience on the performance of firms in the context of developed economies. This study highlights the need for SMEs to be prepared to tackle uncertainties in business operations. Background: Small and Medium Enterprises (SMEs) play a critical role in every economy, and limited studies have highlighted the significance of resilience in the firms. Therefore, this study aims to determine the impact of supply chain resilience on SMEs’ performance in Saudi Arabia based on three dimensions of resilience, namely agility, robustness, and flexibility. It aims to investigate how they relate to the dimensions of SMEs’ performance, namely production performance and market/sales performance. This study also investigates the overall impact of supply chain resilience as a construct on SMEs’ performance. Methods: This study employed a quantitative research design to answer the research questions. A self-administered questionnaire was used to collect data. The study was based on 255 samples of managers in SMEs from Saudi Arabia. The hypothesized model has been tested using the SPSS/Amos 26. Results: Based on the findings, it has been found that supply chain agility and flexibility had a significant positive relationship with SMEs’ production and marketing/sales performances. Supply chain robustness demonstrated a significant positive relationship with SMEs’ production performance but not their marketing/sales performances. Overall, there was a significant positive relationship between supply chain resilience and SMEs’ performance. Conclusions: This study contributes to the body of literature on supply chain resilience by expounding knowledge on aspects such as agility, flexibility, and robustness. The study enhances our understanding of the role of supply chain resilience on SMEs’ performance in an emerging economy context.
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1. Introduction


The supply chain issues that affect the SMEs sector have become an increasingly important area of interest for academia and business globally [1], contributing to continuous changes in the business environment, the dynamics of globalization, rapid economic growth, and the spread of the global pandemic COVID-19 [2]. Businesses have attempted to improve their supply chains, remain competitive, and achieve higher performance. Whether reactively or proactively, coping with changes has been described by [3] as the essence of business management. To succeed in the era of substantial economic disruptions and turbulence in the current supply chain, meticulous market focus has led to strategies that lower the supply chain risks [4]. According to [5], firms with the most chance to succeed are those with the ability to rebuild themselves after encountering seemingly daunting market problems, commonly known as resilience. Firms characterized by resilience were able to survive the pandemic and its compounded effects. Ref. [1], it is noted that resilience is the supply chain’s ability to bounce back to normal operations after market turbulence.



The SME sector can apply three fundamental constructs of resilience to withstand the disruptions of the COVID-19 pandemic, namely agility, flexibility, and robustness. Agility entails the speed a supply chain takes to counter disturbances [5]. Supply chain agility is crucial in handling the current volatile market [2,6]. In the existing literature, agility scholars have highlighted agility as positively influencing the supply chain. The pandemic has also been a test for a firm’s flexibility [7]. According to [8], flexibility is an enterprise’s reactive response to build and balance supply and demand. Robustness refers to the proactiveness of a business in anticipation of a change before it happens. The authors of [9] found that robustness and agility were prominent in improving customer value in the supply chain. In the literature review, the researcher discusses the various constructs of resilience that impact firm performance, emphasizing small and medium enterprises (SMEs).



1.1. Problem Statement


Consequently, this study seeks to bridge the gap and assist the firms in managing the associated uncertainties with supply chain management operations. Furthermore, this study aids in creating a knowledge base for enhancing the understanding of the link between Supply Chain Resilience and firm performance [6]. Based on available evidence, the current paper is considered one of the earliest papers conducted in the field of supply chain resilience in the SME sector in the Gulf Cooperation Council countries. To address the above research gaps, this study is based on the following questions: How does supply chain resilience as an internal capability influence the SMEs’ performance in Saudi Arabia? How does agility affect SMEs’ performance? How does robustness affect SMEs’ performance? How does flexibility affect SMEs’ performance?



SMEs play a critical role in the global and domestic economy. As per Saudi Arabia’s Vision 2030, the SME sector in Saudi Arabia is projected to contribute approximately 35 percent of the Gross Domestic Product (GDP). The feasibility of this Vision 2030 has been threatened and is now dependent on how quickly the resilience of SMEs recovers. The General Authority of SMEs (2020) indicates that the pandemic adversely affected SMEs’ marketing, management, and operational performance. The impact on SMEs has led to cuts in employment. Though the government allocated $20 US billion in stimuli, long-term solutions are needed [10]. SMEs should be equipped with strategies such as resilience to help them survive and thrive. Surprisingly, a limited number of studies highlight the significance of resilience practices in firms.



Prior research into supply chain resilience has primarily concentrated on developed economies [11]. However, contemporary evidence suggests that developing economies suffer the most from supply chain resilience failures [6,12]. Furthermore, SMEs are more vulnerable to disruptions in the supply chain than large corporations [3,13]. This vulnerability is thought to be caused by a lack of sufficient resources (i.e., SMEs usually operate on a limited financial capacity) to tackle these disruptions [12,14,15] or a lack of enough preparation for supply chain issues [16]. Additionally, research into SMEs’ resilience practices in supply chains is limited [6,13,17]. SMEs play a critical role in the economy, and limited studies have highlighted the significance of resilience practices in the firms. As Saudi Arabia looks forward to transitioning into a global business hub as one of the major global economies, more studies in supply chain management are fundamental [18].




1.2. Based on These Research Questions, the Study Aims to Address Four Research Objectives


First, this study aims to determine the influence of Supply Chain Resilience on SMEs’ performance in Saudi Arabia. Secondly, it aims to determine the impact of Supply Chain Resilience (Agility) on SMEs (Production Performance and Market and Sales Performance). Thirdly, it aims to determine the impact of Supply Chain Resilience (Flexibility) on SMEs (Production Performance and Market and Sales Performance). Finally, it aims to determine the influence of Supply Chain Resilience (Robustness) on SMEs (Production Performance and Market and Sales Performance).



This paper focuses on SMEs in Saudi Arabia. The SMEs under investigation are those that hold between 6 and 49 employees from small enterprises and between 50 and 249 for medium enterprises, as stated by [19]. SMEs create direct employment for over 4.5 million individuals [10]. General Authority Statistics (GaStat) reports that SMEs generated a revenue of $44.5 US million by the end of 2018 [16]. Though SMEs in the nation had an increasing growth rate before 2019, the spread of COVID-19 led to the fall of many SMEs. The report also informs the choice of focus on SMEs in the National Industrial Development and Logistics Program. The report is under the pathway created by Vision 2030, whose delivery timeline is between 2021 and 2025 [1]. The report recognizes the salient role of the logistic sector in the Kingdom of Saudi Arabia and the GCC market. The current research aligns with the report’s spirit of empowering and creating enablers for the private sector, referring to most SMEs’ supply chain operations [20]. According to [21], SMEs make up 27.8 percent of all private companies and employ 60 percent of all employees in the private sector. The subsequent parts of this paper are organized as follows: Section 2 signifies the most relevant literature concerning the concepts under investigation; Section 3 illustrates the study methodology; then data analysis is offered in Section 4; after that, the results and discussion are in Section 5; Section 6 stipulates the implications of the study; limitation and future research are provided in Section 7, while Section 8 presents the conclusion of the paper.





2. Literature Review


Based on the findings of the available literature, this research uses the conceptual model presented in Figure 1. Supply Chain Resilience represents the independent variable through the three dimensions of agility, flexibility, and robustness. The dependent variable is the SMEs Performance. Under SME performance, the study explores production performance and market and sales performance dimensions.



2.1. Underlying Theory


This paper considers the role that resilience plays in the performance of SMEs. SMEs are managed, run, and sustained by the supply chain business managers’ hard work, capability, wealth, routines, and systems. Therefore, the dynamic capability theory has been chosen for this study. The initial definition of the concept of Supply Chain Resilience is the capability that enables firms to return quickly to normal operations following disruption [1,22,23]. It defines the concept as the ability of organizations to adapt to change and reorganize following a disturbance in supply chains. Firms that are able to persist and transform following a supply chain disturbance have the most effective Supply Chain Resilience [1,3].



The dynamic capabilities theoretical framework, introduced by [1], can be incorporated into the present study. The framework has gained popularity as a useful tool for explaining performance dynamics across firms [9,10]. The model integrates concepts and strategies that enable businesses to withstand turbulence created by an unstable market. Thus, the dynamic capability theory develops superior organizational performance and competitive advantages [24]. According to [25], dynamic capabilities involve organizations generating and modifying operating practices to achieve a sustainable competitive advantage [24]. The capability view focuses on constructing or encompassing firm resources to develop the firm’s capabilities, asking how organizations may contribute to creating sustainable human competencies at work [26]. According to [27], for SMEs to establish a competitive advantage, they must have superior resources and capabilities. However, a firm’s ability to deploy these resources or capabilities influences its performance and competitive advantage.




2.2. Supply Chain Resilience


Resilience is the ability of firms to bounce back to normal operations within a given range of time after market turbulence [1]. Supply Chain Resilience was initially termed as the capability to enhance a supply chain’s chance to bounce back when faced with disturbance [1] and is believed to have been borrowed from the field of mechanical engineering. According to [23], resilience as a multidisciplinary concept emerged from material science; it describes the characteristics of a material returning to its original shape after undergoing deformation. In a real-world application, this concept entails the properties of integrating, rearranging, and adapting available resources to respond to external environmental disturbances. The concept of resilience has been recognized in several disciplines, seen in literature domains such as psychology adversities recovery, management of risks and developing threats, and social and ecological vulnerabilities [28]. Holling is accredited as the scholar who first introduced the term to social sciences and differentiated it from the concept of stability (1973). In the context of firms, resilience denotes the capability of a system to withstand disruptions and maintain operations or the ability to bounce back after unplanned events [9]. Supply Chain Resilience is seen as the firm’s reactive responsiveness and recovery ability during unstable business environments.



A supply chain comprises the firm, the suppliers, consumers, and other engaged parties in its running. Within the modern social-ecological area, Supply Chain Resilience is viewed as the characteristic that brings about systematic change, adaptation, reorganization, and disruption handling [6]. However, the authors of [29] believe that the supply chain framework logistics capabilities define Supply Chain Resilience. These capabilities include the low cost of distribution, responsiveness, reliability, and delivery speed. However, researchers [30] have suggested that a supply chain’s responsibility is to develop managerial capabilities to prepare for unplanned business disruptions. The author refers to the flexibility of the logistic practices in the supply chain through reduced lead time, selecting and verifying suppliers, collaborations with reliable supplier networks, a culture of tackling risks, and various means of transportation of products. Many authors have stated that an enhanced supply chain resilience depends on the collaboration and diversification of suppliers to cope with unplanned business disruptions [9]. Having a wide selection of suppliers allows the firm to have resources to establish additional Supply Chain Resilience and create a swift production process that can make quick changes when there are disruptions.



According to [9], a strong culture of handling risks and a vast network of suppliers can be combined with using practices [30], such as using certified suppliers, splitting the manufacturing process, and entering into flexible contractual agreements. Another perspective, offered by [31] states that an efficiently running supply chain plans and puts in order its inventory to guarantee the availability of a product and ensure multiple routes of transportation of products. The concern with this kind of strategy is explained by [32] as having redundant stock, which creates higher expenses for the business. However, the extra resources in the inventory ensure a quick company comeback in the event of market interruptions.



Agility encompasses the speed at which a supply chain can counter disturbances [5,33]. A suitable supply chain should be able to bounce back in the shortest time possible after encountering disruptions. Based on the discussion in [5], Supply Chain Agility reflects the adaptability and flexibility of a business’s supply chain in a stock market full of hurdles. Ref. [1] postulated that Supply Chain Agility represents the dynamic capability that positively impacts an enterprise’s operational performance. That viewpoint is shared by [32], who added that agility requires applying market knowledge and a virtual corporation to seize profitable opportunities in a volatile environment.



The swiftness of a solid ability to act quickly after a disruption to market dynamics is a bigger percentage factored by the capabilities of the trading partners [6]. Therefore, agility, as a concept, has to be pushed beyond a mere firm to its supply chain operations. In a market full of unpredicted changes, agility is useful in enhancing firm responsiveness and effectiveness of the strategies used [33]. For SMEs, management should encourage employees to be vigilant and develop a culture of assessing business opportunities in the downstream and upstream supply chain, leading to the following hypotheses:



Hypothesis 1 (H1).

Supply Chain Agility has a positive relationship with the production performance of SMEs.





Hypothesis 2 (H2).

Supply Chain Agility has a positive relationship with the marketing and sales performance of a SMEs.





Having a diverse, reliable transportation network is echoed by [30], who suggested that capable firms execute a transportation fleet that ensures more effective control and less effort in re-planning. Large multinationals such as Coca-Cola, Atlanta, GA, Toyota, Japan, Proctor & Gamble, and Cincinnati, OH try to maintain operations despite internal or external disruptions [6]. This concept is called Supply Chain Robustness, where the firm carries with its supply chain process despite unplanned events. An example is given by [34], who document that, after the earthquake that hit Japan in 1995, a company was able to reorganize and restart production at most of its plants in a record time of less than a week. The supply chain ensured that the sales and marketing operations of the company resumed.



Robustness is a business’s ability to be proactive in anticipation of a change before it happens [3]. In [26], robustness is defined as the reliance on various suppliers instead of a single supplier and having a contingency of waiting suppliers in case of an emergency. A supply chain can remain effective in the future. It maintains performance before and after disruptions and is slow to act on noise factors. Similarly, ref. [6] added that, for modern firms, the robustness of the supply chain is witnessed in their ability to withstand internal and external disturbances and disruptions. Robustness in the supply chain can be examined under different risks, including catastrophic, supply-side, and demand-oriented risks [14]. Catastrophic risks are caused by natural environmental hazards, terrorist attacks, economic instability, civil unrest, and social-political instabilities [26]. Natural hazards could include flooding, droughts, hurricanes, earthquakes, and tsunamis. In most cases, the supply chain has a global influence; local issues can significantly impact the performance of the vast supply chain network. Supply-side links involve poorly executed logistical performance, substandard supply chain quality, product design changes, technological changes, capacity issues, and risks associated with firm suppliers. An example of this type of risk is the late delivery of resources. Demand-affiliated risks emanate from downstream supply chain activities [6]. These risks are seen in the physical distribution of the goods to the end consumer. There can be considerable differences between the actual and forecasted demand, issues in the operating warehouse, transportation issues, or poor coordination in the supply chain. Demand-side risks can lead to inefficient supply operations, obsolescence, and costly changes.



In the supply chain, the issues affecting robustness are created by the firm having few suppliers, as in single sourcing, supplier dependence, and customer dependence. Global sourcing is also vulnerable due to poor visibility, transparency, and heightened uncertainty. The most effective solution to these vulnerabilities has a well-executed supply chain robustness. Robustness can be achieved by creating greater customer accounts, improved responses, having redundant suppliers, increasing the firm inventory, and adding the firm’s capacity [32]. However, according to [26], robustness and resilience should be taken up as performance outcomes. This viewpoint borrows from the research-based view that suggests that the supply chain disruptions lead to the necessity to create supply chain resilience and robustness. Firms see the need to develop robustness due to the short- and long-term threats caused to the organizational performance by different market disruptions. As opposed to resilience, Supply Chain resilience is meant to mitigate the threats to performance functions, including market and production performance [9], leading to the following hypothesis:



Hypothesis 3 (H3).

Supply Chain Robustness has a positive relationship with the production performance of SMEs.





Hypothesis 4 (H4).

Supply Chain Robustness has a positive relationship with the marketing and sales performance of SMEs.





Flexibility is the reactive response that an enterprise needs in building and balancing its supply and demand [8]. Flexibility is the capability of the firm supply chain to change its possible options and differentiate the degree of variation in coping with different market conditions. In contrast, ref. [8] suggested that flexibility is the ability to quickly acclimatize to novel situations. With flexibility, a firm can survive market disruptions due to the ability to circumvent conditions that could hinder various operations [7]. An instance of Supply Chain Flexibility is seen in provisions. With flexibility, it is possible to change the source of materials or the channel for obtaining resources. The same goes for the management, or as it is called in [29], the execution of orders, in that administration should have a contingency plan when unexpected changes occur.



Ref. [26] found that the concept of flexibility goes hand-in-hand with agility. An example of this link is when the supply chain process is modularized, enabling actions such as using strategic resources, postponing production, using a flexible supply channel, switching between the norm of buying or making, using different modes of transport, and managing price and revenue. In a firm, the concept of flexibility can be put into place using tangible and intangible resources [7]. Financial resources are an example of resources that can be harnessed to absorb ups and downs in the market. Security stocks are also an effective way for a firm to absorb market disruptions. However, according to [1], the different sources of flexibility are essential to lowering costs and creating competitive advantages. In contrast, ref. [32] believed that the use of operational buffers for flexibility could cause redundancy. Redundancy is the viewpoint that companies can stack up stocks waiting for the unknown instead of mobilizing them for use. Based on this discussion, the following hypotheses are presented:



Hypothesis 5 (H5).

Supply Chain Flexibility has a positive association with the production of SMEs.





Hypothesis 6 (H6).

Supply Chain Flexibility has a positive association with the marketing and sales performance of SMEs.






2.3. Firm Performance


A firm is said to be made of various business functions, including market, sales, and production performance. A combination of these variables leads to general performance. The researcher recognizes that there are other functional areas, including research and development, human resource management, and financial management. The study follows [25]’s concept of primary and secondary functions making up a firm’s supply chain, focusing on production performance and market and sales performance (2001). According to [27], production, market, and sales are among the salient functional areas for many modern SMEs in the technological sector. Firms should not be looked at as a single entity but rather as a combination of the sum of various functional areas, i.e., market, sales, and production. This perspective is important in enabling managers to discern if the functional areas of their firm are performing differently from rival businesses. The value chain is used in differentiating various relationships among functional variables.



The value chain systematically reviews the different activities in a firm and how they correlate. The value chain system may impact marketing approaches used in the business on overall organizational performance. The study by [5] used a value chain to explore the relationship between firm performance and new product development practices. Scholars have examined the relationship between the market and sales practices on the overall firm performance. Effective and quality production function leads to more effective marketing, increasing sales [31]. Therefore, it is clear that the stated function is closely linked, leading to an internal value chain that affects the firm’s performance. Whether global or domestic, supply chain operations are regularly disrupted by both internal and external events [1]. Unforeseen events affecting most businesses include earthquakes, diseases like COVID-19, war, typhoons, and tsunamis [2,8]. Internal threats such as economic recessions are also devastating to SMEs’ overall performance and functionality [35]. Furthermore, new technologies, loss of customers, and the state of infrastructure threaten a firm’s sales, marketing, and output.



Supply chain success depends on the firm’s level of resilience and how it handles the threats. The issue is sensitive to SMEs due to the dynamics of the sector. Supply Chain Resilience practices enable firms to cope with quick changes through flexibility [7]. Agility and robustness enable the business to configure its market, sales, and production in a way that relies on creating competitive advantages over rivals. Ref. [36] argued that resilience can be created in a firm through robustness and agility. Moreover, ref. [37] added factors such as risk management, leadership, and innovation. Flexibility and redundancy created through robustness strategy have also been found by [7,38] to be advantageous to the movements of firms’ products and enhance the overall performance levels of a firm’s supply chain. This discussion leads to the following hypothesis being developed:



Hypothesis 7 (H7).

Supply Chain Resilience has a significant positive relationship with the performance of SMEs.







3. Methodology


3.1. Research Design


Research design plans guarantee that the researcher can perform the procedure without interruption [39], making it possible to avoid difficulties associated with data collection, analysis, and information gathering by developing a pre-planned study strategy [40]. The research process onion, developed by [40], was employed in this paper as a technique for the research methodology. In this study, the research philosophy is positivism, implying that the obtained data through scientific means are only considered credible and knowledgeable and isolated from the researcher [40]. Positivism further means that the future is the continuity of the events of the present and past, which can be predicted and controlled by finding determining patterns and regularities among them [41].




3.2. Method


This paper’s approach was deductive. In the deductive approach of theory development, mainly existing data and data obtained through observations are tested upon hypothesis generation. This research investigated the relationships among the variables and the validation of already existing hypotheses against the supplied variables [39,40]. The quantitative methodological option better suits this study’s positivism, aiming to uncover relationships and test hypotheses [42,43].



This study also used a survey research strategy as an applied survey strategy. The questionnaire as a data collection tool was utilized and it can elaborate relationships between factors and constructs trying to answer questions such as what, who, where, why, when, and how [40]. Moreover, this study employed a cross-sectional horizon, the most commonly used temporal range of which is cross-sectional. Further, this method is considered the most optimal option by social sciences researchers [44].




3.3. Sampling Design


For sampling population purposes and to distribute the questionnaires effectively, the researcher communicated with the supervisor of the SME department in the Chamber of Commerce, who distributed the questionnaires to enterprise owners or representatives, with notes for only one response from the organization. A simple random sample (SRS) was used for data collection, a randomly selected subset of a population [39]. With this probability sampling method, each population participant had an equal chance of being selected [40]. A random sample was selected from 345 workers in SMEs in Saudi Arabia, 255 of whom responded. The response rate was 74%, which was assumed as an appropriate percentage. According to [45], sample size can be taken to concern the number of questions used in an instrument to increase the effectiveness of the research. In addition, a typical sample size was used as SEMs use approximately 200 cases [46].




3.4. Measurement


The measurement developed for this study adapted all items from valid sources and trustworthy studies (see Appendix A). All items were scored using a five-point Likert scale, with a reply to choices from 1 (“strongly disagree”) to 5 (“strongly agree”). In detail, Supply Chain Resilience was measured with 15 items derived from [1,3,5] for flexibility, agility, and robustness. In addition, the company’s performance dimensions (production performance, market, and sales performance) were measured subjectively with eight items derived from [31]. For the control variable, the researcher used firms’ age since the age of the firm is one of the control variables that appears on a recurring basis in studies on family businesses [5,44].





4. Data Analysis


For the statistical analysis and description needed by the research, the researcher used SPSS/Amos 26.



4.1. Demographic Data


Table 1 presents the frequency distribution. In terms of gender, 67.4% of the sample were male, and 32.6% of the sample were female. In terms of age, 0.8% of the sample was from 18 to 25 years, 40% were from 26 to 35 years, 52.2% were from 36 to 45 years, and 7% were above 45 years. In terms of education level, 4.7% were high school certified, 15.7% were diploma holders, 43.9% of the sample had a bachelor’s degree, 26.3% of the sample held a master’s degree, and 9.4% were Ph.D. educated. In terms of experience in years, 32.5% had less than 5 years, 41.2% of the sample had less than 5 to 10 years, 23.1% had 10 to 15 years, and 3.1% had 15 years. In terms of the age of the firm, 30.6% of firms existed for less than 10 years, 38.0% of the firms were from 20 to 30 years old, 23.1% of the firms were from 30 to 40 years old, and 8.2% of the firms were more than 40 years old.




4.2. Descriptive Statistics


Based on Table 2, it is clear that Supply Chain Resilience has an average mean of 4.010 with a small variation coefficient of 0.169. Table 2 also shows that SMEs’ performance is approximately agreed on the mean (4.040) with a small variation coefficient of 0.163. Moreover, for Supply Chain Resilience, the skewness ranged from −0497 to −0.044, and kurtosis values ranged from −0.520 to 0.561. On the other hand, for SMEs’ performance, the skewness ranged from −0.374 to −0.076, and kurtosis values ranged from 0.534 to −0.697. Consequently, the skewness and kurtosis are within the acceptable range, as argued by [47,48], who stated that the data are normal if skewness is between −2 and +2 and kurtosis is between −7 and +7.




4.3. Factor Loadings


Table 3 presents the outcomes of the factor loadings. The result indicates a mutual relationship or relationships among each indicator with the composite (construct factor). Table 3 presents the results of the manifest items’ factor loadings, which all achieved factor loading above >0.5, as proposed by [47,49]. Only the F5 indicator was deleted due to irrespective loading.




4.4. Measurement Models’ Reliability and Validity


The reliability and validity of the reflective measurement models were analyzed, the process for which entails the evaluation of internal consistency, indicator reliability, multicollinearity, convergent validity, and discriminant validity.



Cronbach’s Alpha (CA) and Composite Reliability (CR) were used as internal consistency and indicator reliability measurements. As a rule of thumb, for reliable statistics, Cronbach’s alpha values should be >0.70, and composite reliability posits all values > 0.70, as recommended by [43,47]. A CA value greater than 0.70 posits that all items to measure a variable are strongly correlated based on split-half estimates [47,50]. CR appraises the degree to which a set of variables in a specific construct is present in their estimation of a construct. Based on Table 4, the recommended value of CA and CR is 0.7 and above, which is achieved here for all constructs as recommended by [43,49]. Therefore, the overall reliability of all variables is achieved as heterogeneous but similar items under each construct.



The average variance extracted (AVE) and the variance inflation factor (VIF) were utilized and are presented in Table 4. AVE was used to assess the convergent validity, determining the level at which a group of variables stands for one and the same construct [47], whereas VIF is used to observe a multicollinearity issue in the model [51]. AVE values are greater than 0.50, as recommended by [51,52]. VIF observes a multicollinearity issue in the model. Multicollinearity influences results adversely and leads to a biased conclusion. Table 5 shows that all VIF values are in the range 1–5, as suggested by [51].



Discriminant validity refers to the degree to which questions of a variable are strongly inter-correlated to its related questions, but the correlation with other variables’ items is weak [52]. Discriminant validity values of all constructs are less than convergent values in Table 5. Therefore, the results show satisfactory discriminant validity results.




4.5. Common Method Bias


Common method bias (CMB) occurs when variations in individual answers are caused by the measurement instrument rather than the results of the respondents [53]. One of the popular methods to test if CMB is of concern is Harman’s single factor score, which determines if the total variance for a single factor is less than 50%. If the variance is less than 50%, CMB does not affect data [54]. The common method bias for a single factor in Table 6 is less than 50%. Therefore, there is no issue of common method bias in this model.




4.6. Confirmatory Factor Analysis


Table 7 presents the results of model fitness, indicating an adequate fit for the SEM model based on the independent variable Supply Chain Resilience and dependent variable SMEs performance and satisfying the goodness of fit rules. All items were fitted to the valid path along with the GFI = 0.989 > 0.90 and CFI = 0.992 > 0.90, as suggested by [50] and RMSEA = 0.057 < 0.10, as suggested by [1,55]. Finally, the CMIN/DF value is 1.811 < 3.0 [46]. Consequently, the overall SEM model fits.





5. Results and Discussion


For the control variable, based on the results from the one-way ANOVA, it is observed that the control variable age of the firm shows that there is no significant difference in SMEs’ performance in terms of age of the firm based on the value of F statistics of 1.747, which is insignificant at a 5% level (Table 8).



5.1. Structural Equation Modeling


The main reason to use structural equation modeling is to represent causal relationships among the variables. Relationships represented by the structural equation modeling depict the hypotheses of the research, making it of particular importance [50]. Moreover, this tool helps to estimate the multiple and interrelated independence throughout the single analysis, and the following Figure 2 are SEM Model 1 and SEM Combined Model 2.




5.2. Hypothesis Testing


The path analysis in AMOS was performed for hypothesis testing. The following table (Table 9) presents the path analysis results.



For H1. “Supply Chain Agility has a positive relationship with the production performance of SMEs”. The findings suggest that supply chain agility has a positive relationship with the production performance of SMEs with a p-value of 0.00. This finding is in line with the previous hypothesis that agility has a significant positive relationship with a firm’s marketing and sales functions. When an operating market is full of unpredicted changes, agility is useful in enhancing firm responsiveness and the effectiveness of the strategies undertaken [14]. For SMEs, management should encourage employees to be vigilant and develop a culture of assessing business opportunities in the downstream and upstream supply chains [56].



For H2. “Supply Chain Agility has a positive relationship with the marketing and sales performance of SMEs”. The results indicate that agility has a significant positive relationship with a firm’s market and sales performance. The p-value of 0.00 indicates that agility is a key factor in the success or failure of the supply chain of an SME, denoting the importance of the speed at which an SME responds to the disturbances caused in the market. A number of studies support this result [1,5,32]. However, it has also been found that SMEs’ agile supply chain requires the firms to utilize market knowledge and virtual corporations to exploit opportunities in an uncertain market. Ref. [6] asserted that greater agility of the supply chain is reliant on a business having capable partners.



For H3. “Supply Chain Robustness has a positive relationship with the production performance of a SMEs”. The findings show that the Supply Chain Robustness and production performance relationship has a p-value of 0.04, indicating a significant positive relationship between the variables. Based on the reviewed literature, it is clear that a large number of researchers have made the same observation. In [9,38] it is agreed that robustness has a significant relationship with performance when the firm makes use of reliable suppliers useful as a contingency or emergency plan. For [57], robustness includes the ability to buffer risk in demand [6], and the ability to withstand internal and external disruptions and natural hazards [14].



For H4. “Supply Chain Robustness has a positive relationship with the marketing and sales performance of the SMEs”. As presented in the table of SEM coefficients, the researcher found that robustness and marketing and sales performance have a p-value of 0.215. It indicates that there is no significant relationship between these variables. The result of the current paper aligns with those of [6]. The researchers highlight that robustness is not always a good thing for businesses. It causes several risks to the supply chain section of the business.



These risks are seen in the physical distribution of goods to the end consumer. There may be significant differences between the actual and forecasted demand, issues in the operating warehouse, transportation issues, or poor coordination in the supply chain. The demand side risks may lead to inefficient supply operations, obsolescence, and costly changes, an example of which is having extra inventory in warehouses anticipating remaining afloat in times of internal and external disruptions. A change in the market demand or the replacement of a product with another can cause the materials stored in the warehouse as strategic robustness to become waste due to being outdated.



Supply Chain Robustness is an aspect that [14] believed most SMEs fail to understand. Firms tend to take robustness as a static concept, which leads to the implication of a system whose operations remain unchanged regardless of interruptions. However, robustness requires changes in the firm business structure and units to maintain functionality. Many SMEs use second-choice suppliers as a robust mechanism. Ref. [14] discussed that this problem is because the use of the second supplier leads to increased direct and indirect costs to the business. However, the choice aids in responsive switching of suppliers during times of market disruptions [5]. However, not all existing studies support these results. For instance, ref. [9] asserted that robustness is significant in helping businesses conduct operations even when disruptions exist [9], such as natural calamities, supply-side, and demand-oriented risks. It was added by [6] that, for modern firms, the robustness of the supply chain is key to organizational performance as it assists in withstanding internal and external disturbances and disruptions.



For H5. “Supply Chain Flexibility has a positive association with the marketing and sales performance of SMEs”. The results indicate that the relationship between flexibility and marketing and sales performance has a p-value of 0.029. This value supports the hypothesis that there is a positive relationship between flexibility and the performance of SMEs. Though different researchers have differences in explaining what flexibility is, there is a general consensus that it is a source of competitive advantage [29] as well as lowering the cost of production [1] for SMEs. It is argued by [9] that agility is the contingency plan for a business when circumstances in the market cause unexpected business operations. This plan could include creating new marketing and sales avenues for SMEs.



For H6. “Supply Chain Flexibility has a positive association with the production of SMEs”. The p-value of 0.00 indicates a significant positive relationship between Supply Chain Flexibility and a firm’s production function. In a market like Saudi Arabia, business flexibility was seen during the COVID-19 pandemic in the form of businesses that were flexible enough to shift their operations and maintain production under strict government and health restrictions. It is agreed in [8] that flexibility plays a critical role in enabling supply chains to acclimatize and adapt to the new order of business. However, according to [32], flexibility has a negative relationship with SMEs’ sales and marketing performance. The researcher believes that using operational buffers for flexibility may cause redundancy. Redundancy is the viewpoint that companies can stack up stock waiting for the unknown instead of mobilizing them for use. This point of view is supported by [58] by noting that flexibility negates the need for resilience in a business due to the use of strategies that alter the culture and identity of a business due to changes with the effort to be flexible.



For H7. “Supply Chain Resilience has a significant positive relationship with the performance of SMEs”. The study results show that the relationship between Supply Chain Resilience and performance has a p-value of 0.00. This supports the hypothesis that there is a significant positive relationship between supply chain resilience and the performance of SMEs in Saudi Arabia. Therefore, the study results align with Nikookar & Yanadori’s definition of the supply chain as the improved chances of a firm to bounce back to operations when confronted by various market disturbances. The COVID-19 pandemic has brought about such disturbances. The factors leading to this survival are varied, but resilience has been paramount. Extending the idea of resilience, ref. [6] mentions that it is characterized by disruptions, reorganization, adaptation, and systematic change.





6. Implications


6.1. Theoretical Implications


In Saudi Arabia, SMEs have showcased resilience by lowering the costs of distribution and improving delivery speed and reliability. Supporting this notion, ref. [30] argues that a resilient supply chain allows firms to develop managerial capabilities to handle unplanned business disruptions. Logistic functions are managed so that there is a reduction in lead time, all suppliers are verified before selection, and the transportation network is robust and reliable [9]. The flexibility of having a contingent supplier offers SMEs the advantage of handling unexpected changes in the supply chain inputs. Ref. [30] agreed that robust fleet management systems improve a firm’s resilience. SMEs able to restart and maintain their supply chain operations in the face of COVID-19 were those that implemented most of the things that make up resilience. Ref. [36] argue that resilience can be created in a firm through robustness and agility. According to [26], Supply Chain Resilience has a significant positive relationship with customer demand, which shows that supply chain resilience benefits marketing and the short- and long-term performance of an SME [9].



As indicated by both the literature review and the study findings, resilience is becoming increasingly important in the running and growth of SMEs in the contemporary business market. The current research aims to contribute to the definition of Supply Chain Resilience by properly explaining the various aspects and practices leading to resilience, including robustness, agility, and flexibility [5]. The research contributes to the knowledge that SMEs in Saudi Arabia should use robustness to enhance production performance and not sales and marketing performance. The research also conducted a vast literature review, which contributes to further research on the identified research gap.




6.2. Practical Implications


The research findings are expected to offer practical implications in the supply chain controlled by SMEs. In this light, the research found that, while it is important that a business is able to withstand and survive market turbulence, it should do so under reasonable costs [14]. The researchers anticipate that supply chain operators recognize that robustness leads to higher costs in the marketing and sales function [5]. The anecdotal evidence suggests that the Saudi Arabian SMEs are agile, as well as flexible to adapt when faced with disruption in their supply chain. These SMEs are nimble and quick to learn to adjust their marketing, sales, and production activities depending on the market situation. It has been observed during the recent COVID-19 pandemic lockdowns that many of these SMEs never had an online presence. However, as soon as they were struck by the pandemic-related disruptions, these SMEs quickly turned around by learning and creating an online presence and became vibrantly visible to their target market and beyond. Furthermore, by exploring how businesses can boost their performance by withstanding adversity and workplace challenges, the study offers significant implications for SMEs’ practical approach to challenges while enhancing their performance. For example, when faced with global pandemics like COVID-19 that disrupt the global supply chain, the study offers a pathway for SMEs to bounce back to business while maintaining a high performance during that time. Lowering the costs of distribution and improving delivery speed and reliability is an example of a practical approach to demonstrate resilience in the supply chain [14].





7. Limitations and Future Research


While this research aids in filling a research gap on the influence of resilience on performance, further studies are required. The limitations also create a space for future research to cover. Since the current research is a quantitative study, further studies should be conducted using mixed methods, which will aid in gaining in-depth data and various perceptions. The researcher suggests conducting a mixed-method study that involves interviews with managers to obtain a more comprehensive understanding of how the organizations deal with turbulence and how resilience helps. Furthermore, since the present study is limited to the context for SME context, future research projects should collect empirical data from more companies and different industrial sectors to determine if the findings vary across industries.




8. Conclusions


The main aim of the current research was to determine the influence of supply chain resilience on SMEs’ performance in Saudi Arabia. The study results show a significant positive relationship between resilience and performance, except for one hypothesis not supported. The elements of resilience in the study include agility, robustness, and flexibility. Agility and flexibility have a significant positive relationship with SMEs’ sales and marketing performance functions. Agility aids in a swift change in the operations to support product marketing and sales. Flexibility enables the business management to stay prepared to handle any business operations caused by unplanned business disruptions. However, the robustness variable does not support the resilience of the SMEs in Saudi Arabia. Having the extra inventory, for example, requires higher costs and extra time for business operations. SMEs may also face the risk of being associated with having redundant and obsolete products when implementing a robustness strategy. However, looking through the lens of production, robustness has a significant positive role because it enables the supply operation to continue even in times of scarcity in the market. In addition, robustness offers SMEs the absorption of internal and external disruptions.
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Table A1. Questionnaire Development.






Table A1. Questionnaire Development.





	
Construct

	
Code

	
Question

	
Source






	
Flexibility

	
F1

	
It is possible to switch the purchase of items from one supplier to another

	
[1]




	
F2

	
It is possible to change the quantity of the supplier’s order




	
F3

	
Different modes of transportation are available in delivering products to the customers




	
F4

	
Production capacity is sufficient to accommodate an increase in demand




	
F5

	
Overtime or temporary worker is possible to cope with short term demand fluctuation




	
F6

	
Most suppliers are capable of producing a small quantity due to relatively low setup costs




	
Agility

	
A1

	
We reconfigure supply chain resources to respond to the sudden changes in supply/demand

	
[5]




	
A2

	
We adapt supply chain processes to reduce lead time




	
A3

	
We adjust supply chain processes to increase (the ratio of) in time delivery




	
A4

	
We streamline supply chain processes to reduce non-value-added activities




	
A5

	
We adapt supply chain processes to reduce new product development




	
Robustness

	
To what extent do these statements apply to your supply chain?

	
[3]




	
R1

	
For a long time, our supply chain retains the same stable situation as it had before changed occur




	
R2

	
When changes occur, our supply chain grants us much time to consider a reasonable reaction




	
R3

	
Without adaptations being necessary, our supply chain performs well over a wide variety of possible




	
R4

	
For a long time, our supply chain is able to carry out its functions despite some damage done to it




	
Marketing & sales performance

	
How does your firm compare to competitors with regard to the following aspects of production?

	
[31]




	
M1

	
Average market share growth




	
M2

	
Average sales volume (units) growth




	
M3

	
Average turnover growth




	
Production performance

	
P1

	
Percentage of defect




	
P2

	
Cost per operation hour




	
P3

	
Capacity utilization




	
P4

	
Range of products and services




	
P5

	
Utilization of economic order quantity
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Figure 1. Conceptual model. 
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Figure 2. Structural Equation Modeling 1 and 2. 
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Table 1. Demographic data of respondents.
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Variable

	
Frequency

	
Percent






	
Gender

	
Male

	
172

	
67.4




	
Female

	
83

	
32.6




	
Age

	
18–25

	
2

	
0.80




	
26–35

	
102

	
40.0




	
36–45

	
133

	
52.2




	
Above 45

	
18

	
7.0




	
Education

	
High school

	
12

	
4.7




	
Diploma

	
40

	
15.7




	
Bachelor

	
112

	
43.9




	
Master

	
67

	
26.3




	
PhD

	
24

	
9.4




	
Experience Years

	
Less than five years

	
83

	
32.5




	
Five to 10 years

	
105

	
41.2




	
10 to 15 years

	
59

	
23.1




	
Over 15 years

	
8

	
3.1




	
Firm age

	
Less than 10 years

	
78

	
30.6




	
10 to 20 years

	
97

	
38




	
20 to 30 years

	
59

	
23.1




	
Over 30 years

	
21

	
8.2
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Table 2. Descriptive Statistics.






Table 2. Descriptive Statistics.





	
Statement

	
Mean

	
S.D

	
C.V.

	
Skewness

	
Kurtosis






	
Agility

	




	
We reconfigure supply chain resources to respond to the sudden changes in supply/demand

	
4.071

	
0.728

	
0.179

	
−0.479

	
0.075




	
We adapt supply chain processes to reduce lead time

	
3.920

	
0.717

	
0.183

	
−0.264

	
−0.122




	
We adjust supply chain processes to increase (the ratio of) in time delivery

	
4.012

	
0.637

	
0.159

	
−0.379

	
0.495




	
We streamline supply chain processes to reduce non-value-added activities

	
4.016

	
0.676

	
0.168

	
−0.405

	
0.404




	
We adapt supply chain processes to reduce new product development

	
3.980

	
0.636

	
0.160

	
−0.168

	
0.057




	
Robustness

	




	
To what extent do these statements apply to your supply chain?




	
For a long time, our supply chain retains the same stable situation as it had before changes occur

	
3.878

	
0.724

	
0.187

	
−0.250

	
−0.142




	
When changes occur, our supply chain grants us much time to consider a reasonable reaction

	
3.906

	
0.726

	
0.186

	
−0.291

	
−0.094




	
Without adaptations being necessary, our supply chain performs well over a wide variety of possible

	
3.992

	
0.693

	
0.174

	
−0.490

	
0.561




	
For a long time, our supply chain can carry out its functions despite some damage done to it

	
4.049

	
0.698

	
0.172

	
−0.492

	
0.410




	
Flexibility

	




	
It is possible to switch the purchase of items from one supplier to another

	
3.978

	
0.664

	
0.167

	
−0.144

	
−0.247




	
It is possible to change the quantity of the supplier’s order

	
4.082

	
0.650

	
0.159

	
−0.255

	
0.003




	
Different modes of transportation are available in delivering products to the customers

	
4.059

	
0.628

	
0.155

	
−0.044

	
−0.453




	
Production capacity is sufficient to accommodate an increase in demand

	
4.103

	
0.662

	
0.161

	
−0.114

	
−0.520




	
Overtime or temporary worker is possible to cope with short term demand fluctuation

	
4.102

	
0.613

	
0.149

	
−0.059

	
−0.363




	
Most suppliers are capable of producing a small quantity due to relatively low setup costs

	
4.010

	
0.705

	
0.176

	
−0.290

	
−0.179




	
Total Average

	
4.010

	
0.677

	
0.169

	
−0.274

	
0.019




	
Marketing & Sales Performance

	




	
How does your firm compare to competitors with regard to the following aspects of production?




	
Average market share growth

	
3.971

	
0.646

	
0.163

	
−0.243

	
0.193




	
Average sales volume (units) growth

	
3.955

	
0.663

	
0.168

	
−0.282

	
0.192




	
Average turnover growth

	
4.067

	
0.687

	
0.169

	
−0.374

	
0.534




	
Production Performance

	




	
Percentage of defect

	
4.051

	
0.629

	
0.155

	
−0.134

	
−0.113




	
Cost per operation hour

	
4.082

	
0.656

	
0.161

	
−0.171

	
−0.367




	
Capacity utilization

	
4.063

	
0.674

	
0.166

	
−0.153

	
−0.533




	
Range of products and services

	
4.071

	
0.660

	
0.162

	
−0.076

	
−0.697




	
Utilization of economic order quantity

	
4.061

	
0.665

	
0.164

	
−0.154

	
−0.451




	
Total Average

	
4.040

	
0.660

	
0.163

	
−0.235

	
−0.030











[image: Table] 





Table 3. Factor loadings.
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	Variables
	Items
	Factor Loading





	Agility
	A1
	0.682



	
	A2
	0.715



	
	A3
	0.711



	
	A4
	0.732



	
	A5
	0.623



	Robustness
	R1
	0.798



	
	R2
	0.812



	
	R3
	0.626



	
	R4
	0.599



	Flexibility
	F1
	0.689



	
	F2
	0.713



	
	F3
	0.562



	
	F4
	0.701



	
	F5
	Removed



	
	F6
	0.579



	Marketing & Sales Performance
	M1
	0.754



	
	M2
	0.814



	
	M3
	0.768



	Production Performance
	P1
	0.635



	
	P2
	0.745



	
	P3
	0.718



	
	P4
	0.592



	
	P5
	0.660
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Table 4. Convergent Validity.






Table 4. Convergent Validity.





	Variable
	CA
	CR
	AVE
	VIF





	Agility
	0.764
	0.846
	0.526
	1.601



	Robustness
	0.713
	0.815
	0.528
	1.333



	Flexibility
	0.704
	0.892
	0.626
	2.104



	Marketing & Sales Performance
	0.703
	0.796
	0.571
	3.063



	Production Performance
	0.712
	0.856
	0.547
	1.180







N = 255; CA = Cronbach Alpha; CR = Composite reliability, AVE = Average variance extracted; VIF = Variance inflation factor.
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Table 5. Discriminant Validity.






Table 5. Discriminant Validity.













	Variables
	1
	2
	3
	4
	5





	Agility
	0.727
	
	
	
	



	Robustness
	0.621
	0.725
	
	
	



	Flexibility
	0.338
	0.598
	0.791
	
	



	Market & Sales Performance
	0.581
	0.635
	0.555
	0.756
	



	Production Performance
	0.321
	0.421
	0.234
	0.453
	0.740







Source: Survey data (N = 255).
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Table 6. Common Method Bias.






Table 6. Common Method Bias.





	
Total Variance Explained




	
Component

	
Initial Eigenvalues

	
Extraction Sums of Squared Loadings




	
Total

	
% of Variance

	
Cumulative %

	
Total

	
% of Variance

	
Cumulative %






	
1

	
6.089

	
27.677

	
27.677

	
6.089

	
27.677

	
27.677




	
2

	
1.969

	
8.949

	
36.626

	

	

	




	
3

	
1.813

	
8.240

	
44.865

	

	

	




	
4

	
1.657

	
7.534

	
52.399

	

	

	




	
5

	
1.267

	
5.760

	
58.159

	

	

	




	
6

	
1.241

	
5.643

	
63.802

	

	

	




	
7

	
0.929

	
4.224

	
68.026

	

	

	




	
8

	
0.908

	
4.126

	
72.152

	

	

	




	
9

	
0.805

	
3.657

	
75.810

	

	

	




	
10

	
0.638

	
2.900

	
78.710

	

	

	




	
11

	
0.626

	
2.846

	
81.556

	

	

	




	
12

	
0.582

	
2.646

	
84.203

	

	

	




	
13

	
0.560

	
2.546

	
86.748

	

	

	




	
14

	
0.532

	
2.419

	
89.168

	

	

	




	
15

	
0.487

	
2.214

	
91.382

	

	

	




	
16

	
0.458

	
2.080

	
93.462

	

	

	




	
17

	
0.395

	
1.796

	
95.258

	

	

	




	
18

	
0.363

	
1.651

	
96.909

	

	

	




	
19

	
0.327

	
1.485

	
98.394

	

	

	




	
20

	
0.182

	
0.826

	
99.221

	

	

	




	
21

	
0.126

	
0.572

	
99.793

	

	

	




	
22

	
0.046

	
0.207

	
100.000

	

	

	




	
Extraction method: Principal component analysis











[image: Table] 





Table 7. Fitting Index of SEM Model.






Table 7. Fitting Index of SEM Model.





	Index
	Goodness of Fit Rule
	Model





	Goodness of Fit (GFI)
	>0.90
	0.989



	Comparative Fit Index (CFI)
	>0.90
	0.992



	Root Mean Square Error of Approximation (RMSEA)
	<0.10
	0.057



	CMIN/DF
	<5
	1.811
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Table 8. One-way ANOVA Age of Firm and SMEs Performance SEMs.






Table 8. One-way ANOVA Age of Firm and SMEs Performance SEMs.













	
	Sum of Squares
	DF
	Mean Square
	F
	Sig.





	Between Groups
	0.805
	3
	0.268
	1.747
	0.158



	Within Groups
	38.542
	251
	0.154
	
	



	Total
	39.347
	254
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Table 9. SEM Path Coefficients.






Table 9. SEM Path Coefficients.





	
Path Coefficients

	
S.C

	
S.E.

	
C.R.

	
p-Value

	
Result






	
H1

	
Agility > Production Performance

	
0.229

	
0.053

	
3.855

	
0.000

	
Supported




	
H2

	
Agility > Marketing/Sales Performance

	
0.352

	
0.115

	
3.297

	
0.000

	
Supported




	
H3

	
Robustness > Production Performance

	
0.159

	
0.053

	
2.879

	
0.004

	
Supported




	
H4

	
Robustness > Marketing/Sales Performance

	
−0.119

	
0.111

	
−1.240

	
0.215

	
Not Supported




	
H5

	
Flexibility > Production Performance

	
0.912

	
0.199

	
5.756

	
0.000

	
Supported




	
H6

	
Flexibility > Marketing/Sales Performance

	
0.206

	
0.143

	
2.183

	
0.029

	
Supported




	
H7

	
Supply Chain Resilience > SEMs Performance

	
1.232

	
0.133

	
5.743

	
0.000

	
Supported
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