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Abstract

:

The study investigates the mediating role of e-commerce through organizational and environmental factors with small and medium enterprises (SMEs) performance. The study follows a cross-sectional survey method approach. The study’s theoretical foundation is based on the resource-based view (RBV) and diffusion of innovation (DOI) theory. The current research identifies four manufacturing SMEs’ strata based on participation in the country’s exports using a stratified proportional random sampling technique. The research questionnaires were distributed among 700 top and middle-level managers of manufacturing SMEs. The data were analyzed by applying partial least square structural equational modeling (PLS-SEM) to examine the relationship between the exogenous, mediator, and endogenous variables. The finding reveals that top management support and competitive pressure have a significant positive impact on the use of e-commerce direct and mediation. At the same time, the adoption cost and government support have an insignificant impact on e-commerce usage. This study results can be used to enhance the use of e-commerce in Pakistan’s manufacturing SMEs to improve the country’s overall exports.
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1. Introduction


Before starting on firm performance, it is vital to highlight that since the 1930s, researchers and practitioners together have pursued to understand underlying drivers of innovation and its effect on firm performance. However, the quest to link innovation with firm performance is somewhat obtained by interpreting innovation as culture [1] and innovation as a technology adoption [2]. Although several scholars have focused on the current decade, there are plenty of gaps in our understanding of the link between technology innovation and firm performance [3]. Likewise, open innovation subsequently increases SMEs’ performance; for instance, Alibaba.com has become the world’s largest e-commerce global platform for SMEs [4]. The dynamic, open innovation has mainly three processes: the inside-out process, the outside-in process, and the coupled process. All three processes must cross the regional boundaries by focusing on environmental factors and internal and external characteristics to implement open innovation [4,5] successfully. Thus, the study argues that the use and effective implementation of open innovation technology requires both the organizational and external environmental factors to implement digital technologies in the firm’s innovation process.



In the modern era of digitalization, the evolved phenomenon of e-commerce, particularly in emerging markets, is growing rapidly, and enterprises are starting to prefer to buy and sell online. The more significant economies of developing countries, India and China, are shifting their operations day by the day from conventional businesses to click-and-mortar. The Indian e-commerce market growth is anticipated to reach 64 billion US dollars by the end of 2020 [5]. Likewise, according to China’s online trade market data, China has already reached a 574 billion US dollars market in 2018 [6]. Likewise, the fast-growing development in the e-commerce market alters the ways to operate a business in large as well as small industries [7]. However, e-commerce usage in small and medium enterprises (SMEs) has significantly increased and is continuously making progress.



In the 21st century, SMEs are enhancing the sustenance and growth of numerous economies of the globe. For instance, according to the Asia pacific economic report, SMEs contribute over half of the employment and over 97% of all businesses across Asia-Pacific Economic Cooperation (APEC) economies [8]. Additionally, SME’s share in the GDP of APEC countries is ranging from 20 percent to 50 percent. Similarly, In Association of Southeast Asian Nations (ASEAN) countries, SMEs account for 63.3 percent of employment, and their share in total gross value is around 42.2 percent [9]. In the same way, Zafar and Mustafa [10] said, on average, in low-income countries, SMEs contribute approximately 70% in employment and 60% in the country’s GDP. Moreover, in middle-income countries, SMEs are contributing 95% to employment and 70% to GDP. Hence, it is depicted that SMEs are equally important for every economy of the world.



In addition to GDP, exports are considered another critical factor analyzing the economic growth of any country. SMEs’ participation can also escalate the country’s exports [11]. Though in regional countries like China, India, and Japan, SMEs contribute 60%, 37.5%, and 55%, respectively, of their exports. According to the World Trade Report (2016), SMEs’ participation in exports of Pakistan was estimated at 24.8%, which is very low compared to the regional competitors. Hence, Pakistani SMEs are going through many challenges restricting their development in the long term [12]. Likewise, the adoption of new technology is an essential challenge faced by Pakistani SMEs.



Theoretically, the study deals with combining the disintegrated scholarly work about the TOE model on e-commerce usage. Previous scholars also elucidate the importance of technology innovation change with the significance of the factors, i.e., organizational and environmental [13]. Concerning the theoretical contribution of e-commerce usage, its integration as a mediator adds to a vital inclusion. In addition to that, drawing from the RBV perspective, the present study contributes by providing several theoretical relationships between TOE model resources and e-commerce usage as capability.



Practically, SMEs are embracing innovation activities to improve production processes [14]. There have been numerous studies on the adoption of e-commerce in the developed countries, but it is still at the earlier stage in developing countries [15]. In addition, many developing countries are still far behind in the adoption of e-commerce [16]. Similarly, Pakistan is also at the initial stage in the use of e-commerce [17].



According to the Global Competitiveness Report (2018), Pakistan is placed at 127 out of 140 states in terms of information communication technology (ICT) adoption. According to State Bank of Pakistan (SBP) (2019), economic experts forecasted that e-commerce sales would reach 1 billion US$ by the end of the fiscal year 2020 [18]. Likewise, Table 1 shows the negative growth rate change in exports of manufacturing industries of Pakistan. Therefore, e-commerce usage in Pakistani SMEs needed further investigation, and it is vital to consider organizational and environmental factors for successful usage of technology like e-commerce in SMEs [19]. Thus, the current study aims to contribute to the existing knowledge by using e-commerce as a mediating variable between organizational and environmental factors and SMEs’ performance.



In Pakistan’s manufacturing SMEs, it is needed to study the surgical industry in terms of technology usage like e-commerce. The surgical industry’s contribution to total exports of the country is decreasing compared to the previous years. Pakistan’s surgical instrument industry contributes 284.9, 254.4, 262.7, and 221.7 million US dollars in total exports of 2014, 2015, 2016, and 2017, respectively. In a similar vein, in the year 2018–2019, it is evident that there is a negative change of 1.46 percent in terms of exports’ growth (Pakistan Bureau of Statistics, 2019). Likewise, there was a slight increase of 0.5 percent in sports goods SMEs in 2017–2018. The reason was the use of Pakistani football in Fédération Internationale de Football Association (FIFA) World Cup 2018. Unfortunately, again in the fiscal year 2018–2019, sports goods growth declined by 9 percent and 7.35 percent in terms of exports. In addition to sports goods, the leather industry’s export growth also had a negative change of 8.41 percent in the fiscal year 2019. Similarly, the exports of textile manufacturers witnessed a slight growth of 0.1 percent and still stood at US$ 9.99 billion in the fiscal year 2019 as compared to the US$ 9.98 in the fiscal year 2018 [20].



The research findings insights about organizational and environmental factors through the indirect relation of e-commerce usage to SMEs’ performance. The empirical investigation reveals that top management support and competitive pressure have a significant relationship direct as well as an indirect effect of the use of e-commerce as a mediation on firm performance [21,22]. However, adoption cost and government support do not appear statistically significant with e-commerce usage.



The remainder of this research consists of four sections. In the second section, the study highlights the detailed literature review and TOE model factors with the use of e-commerce and SMEs’ performance. Section 3 focuses on the research methodology, which comprises sample size, data collection tools, and analysis. In the next Section 4, it will be interesting to read about the research’s analysis and key findings. Section 5 ends up with the remarkable conclusion and limitations of the study.




2. Literature Review


2.1. SMEs Performance


SMEs’ performance is considered a significant indicator of the effectiveness of organizations. SME’s performance refers to an indicator consists of market share, firm profitability, and growth of the firm in which profitability and firm growth are necessary elements of SMEs’ performance, and these elements are used to measure the effectiveness [23]. SMEs’ performance was used as an indicator to assess the businesses’ growth in an economy. SMEs’ performance is one of the major concerns in today’s businesses [24]. Moreover, the performance of SMEs is essential for for-profit organizations [25]. SMEs’ performance is an essential indicator of attaining the firm [26]. Most of the prior researchers paid less attention to which indicators should be included in SMEs’ performance and how SMEs’ performance should be measured [26]. Mainly scholars have measured the SME’s performance with profit, survival, value, growth, and public image [27].




2.2. B2B E-Commerce


In a broader sense, previous business to business (B2B) electronic commerce adoption research has investigated the issues from a range of theoretical foundations. For instance, researchers have explored how technology, organization, and environmental (TOE) context factors examined the adoption/usage of B2B electronic commerce [28]. The main advantages of using B2B e-commerce include acquiring substantial returns by increasing performance, revenue, new business opportunities, reducing inventory, and improving customer relations [29]. Currently, Pakistan is far behind in electronic commerce usage from regional countries like Turkey, China, and India [30]. In 2019, Pakistan’s Internet users’ number was estimated to increase to 56 Million. Therefore, the present study addresses this problem by proposing the mediating role of the use of e-commerce with TOE model factors.




2.3. Adoption Cost


Previous literature recognized that adoption cost has two streams related to technology innovation that are positive and negative [31]. In addition, the innovation’s relative cost is more critical for small firms as compared to the large firm due to the less availability of the resources, such as finance, labor, and material [32]. Opposing this, the relationship between transaction costs and firm performance is negatively associated [33]. However, the direct influence of adoption cost on firm performance is a missing link. Therefore, more insights require at the firm level to identify the relationship between productivity, innovation, and operational efficiency. Different types of innovation costs have a different significant impact on business performance [34]. Hence, the direct relationship between adoption cost and firm performance is still in the infancy stage in the literature.




2.4. Top Management Support


Top management usually makes timely decisions to achieve the firm’s ultimate goals; thus, the possible benefits and hurdles in taking the tough decision of adopting new technology like e-commerce. As defined in previous literature, TMS and encouragement are vital criteria for the adoption of IS technology, including e-commerce [35]. Similarly, top management knowledge related to the benefits of the adoption also creates substantial value. At the same time, it is crucial in the planning and defining role of information technology (IT) in the firm [36]. Moreover, the organization’s new technology will be more successfully implemented if its employees recognize its adoption returns and support the managers [37]. Additionally, top management support is also helpful in reducing the employees’ resistance to change. Several other factors like manager’s attitudes towards IT, innovativeness, experiences, and IT knowledge directly affect SMEs’ adoption process. Therefore, TMS is a crucial factor in e-commerce, and untimely, it may increase SMEs’ performance in Pakistan.




2.5. Government Support


It is indisputable that government agencies are a well-established factor for organizational innovativeness [38]. In literature, government support has been measured in terms of two indicators. The first indicator is related to government availability to technology usage like the Internet. The second indicator is associated with government encouragement and assistance to encourage SMEs for e-commerce adoption. Notably, ref. [39] have investigated that businesses operated under restrictive government policies are less likely to adopt IT adoption. In addition, ref. [40] has submitted in their findings that government, through the influence of regulation, can positively as well as negatively impact the adoption of information technology innovation. Similarly, ref. [41] argues that one of the critical and influencing drivers of Internet commerce adoption is government support while investigating the TOE drivers of e-commerce adoption. Therefore, in the current study, government support is expected as an influencing factor for Pakistani SMEs.




2.6. Competitive Pressure


Competitive pressure refers to the “pressure felt by the competitors within the same industry” [39]. In previous literature, it is argued that competitive pressure affects technology adoption when a firm identifies that this adoption of technology leads towards competitive advantage and, ultimately, firm performance [42]. The general view held by all economists is that competition increases the chances of adoption of an innovation. It was argued in the literature that IT adoption had affected the competition in three ways; by changing the rule of competition, industry structure, and by providing new business methods in the industry. Previous studies have shown that competition intensity is positively influenced by the degree of e-commerce adoption [43]. Therefore, the present study has created a missing link between competitive pressure and firm performance through the use of e-commerce.




2.7. Theoretical Foundation and Framework


According to the diffusion of innovation (DOI) theory, innovation is defined as “an idea, practices, or object that is perceived to be new by an individual or another unit of adoption” [44]. While diffusion refers to “the process by which an innovation is communicated through certain channels over time among the member of a social system” [44]. Similarly, Roger explains that diffusion is often related to the efforts to extend the innovation by good listeners by using the communication channels. However, adoption is more associated with the decision to agree and use innovation; for instance, e-commerce usage [45].



The TOE framework is also applied in numerous studies related to technology innovation and technology adoption/usage studies. For instance, electronic data interchange (EDI) adoption, e-market adoption, web 2.0, and enterprise resource planning (ERP) adoption [46,47,48,49]. However, the present study focuses on top management support (TMS) and adoption cost (AC) as an organizational context. Likewise, government support (GS) and competitive pressure (CP) as environmental factors.



In addition to TOE and DOI theories, a resource-based view (RBV) is also applied in numerous technology usage/adoption studies. In this study, RBV is employed as the underpinning theory. The primary contention of the RBV theory is resource heterogeneity, that is, capabilities, different resources, and immobility of the firm [50]. These unique resources consist of specific characteristics like economically valuable, relatively scarce, difficult to imitate by competitors, and non-substitutable by other market players. Firms have different resources and efficiently and effectively utilize their resources to gain a competitive advantage [51]. The present study has contributed to the RBV theory by considering the use of e-commerce as a capability to get a competitive advantage over rivals.



Theoretically, previous scholars have discussed blockchain adoption [52], cloud ERP adoption [53], e-government usage [54]. Moreover, it is suggested that e-commerce usage/adoption as a mediator needed further research, particularly for developing countries [16]. Moreover, very few studies have looked into the TOE model’s organizational and environmental dimensions [55] combined with DOI and RBV theories. Hence, the highlighted practical and theoretical issues merit further study, and this study extends the existing knowledge by answering research questions in developing countries, particularly in manufacturing SMEs of Pakistan. The theoretical framework of the study is consisting of four independent variables, one mediating variable, and one dependent variable, as shown in Figure 1.




2.8. Hypotheses Development


2.8.1. Adoption Cost, Use of E-Commerce, and Firm Performance


The cost associated with the usage of e-commerce is measured as an influencing factor in SMEs and is known as adoption cost [56,57]. At the same time, in the literature, it is argued that the less cost of adopting technology, the more frequently it will be implemented in the organization [58,59]. Previous literature recognized that adoption cost has two streams related to technology innovation that are positive and negative [31]. The innovation’s relative cost is more critical for small firms than large firms [60]. This is because of less resource availability in small and medium firms, such as finance, labor, and material [32]. In addition, there is a significant association between IT investment and firm performance [61].



Moreover, the literature suggested that several factors affect open innovation and SMEs performance, such as external networking, which is necessary to market B2B global market, and available resources like the cost of adopting a particular technology innovation [62]. On the other hand, there is a negative relationship between transaction costs and firm performance [33]. However, the direct influence of adoption cost on firm performance is a missing link. Therefore, more insights require at the firm level to identify the relationship between productivity, innovation, and operational efficiency. Different types of innovation costs have a different significant impact on business performance [34]. Hence, the indirect relationship between adoption cost and firm performance through e-commerce is still in the literature’s infancy stage. The discussion formulates the below hypotheses:



Hypothesis 1.

Adoption cost has a negative influence on the use of e-commerce.





Hypothesis 2.

Use of e-commerce mediates the relationship between adoption cost and firm performance.






2.8.2. Top Management Support, Use of E-Commerce, and Firm Performance


Top Management Support refers to the firm’s leadership that escalates the significance of e-commerce adoption and their commitment to it [63]. Previous empirical studies observed the positive relationship between top management support and firm performance [64,65]. Likewise, technological innovation (e-commerce) has been systematically influenced by top managers’ support in the SME [66].



Top Management support to open innovation can be imitated for taking strategic and operational decisions. Further, management support can be reflected to provide awareness of how open innovation can further enhance the organization’s innovativeness [67]. Thus, top management is an essential element that can force with or against the adoption process. If top management works positively to adopt new technology only, it may reduce organizational resistance for change like e-commerce [68,69,70]. The former scholars are more towards the subjective psychological state regarding the potentials of e-commerce. While the latter refers to the steps taken to enable e-commerce in their firms [71]. Hence, top management support is an indispensable factor and served as a strategic resource to increase firm performance [72]. Therefore, based on the stated arguments, the following hypotheses were established:



Hypothesis 3.

Top management support has a positive influence on the use of e-commerce.





Hypothesis 4.

Use of e-commerce mediates the relationship between top management support and firm performance.






2.8.3. Government Support, Use of E-Commerce, and Firm Performance


Literature reveals that SMEs’ sectors are primarily influenced by governmental policies and lack of innovation implementation [73,74]. This implies that the government should take several corrective and preventive measures to solve numerous problems, such as establishing an R&D department to compete in the international market and making technological advancements to improve products and services.



In the 21st century, open innovation is the primary concern of industries. However, Australian and Singapore governments have facilitated the promotion of online open innovation platforms [75]. However, there is very rare research available that identified the firm’s performance with government support and innovation, particularly in developing countries [76]. However, previous studies have also used government support in innovation usage like e-marketing, e-government, e-banking, and e-learning [60,77,78,79]. Thus, all the above-discussed issues are causing a direct or indirect effect on SMEs’ performance, which needs to be tested with the RBV theory. At what level government support impact the firm performance? Moreover, this literature is filled with the help of the current study. The discussion leads to the following hypotheses:



Hypothesis 5.

Government support has a significant positive influence on the use of e-commerce.





Hypothesis 6.

Use of e-commerce mediates the relationship between government support and firm performance.






2.8.4. Competitive Pressure, Use of E-Commerce, and Firm Performance


Competitive pressure refers to the “pressure felt by the competitors within the same industry” [39]. In previous literature, it is argued that competitive pressure affects technology adoption when a firm identifies that this adoption of technology leads towards competitive advantage and, ultimately, firm performance [42,80]. Similarly, the study shows that firms are moving towards innovation adoption as competitive pressure increases. However, the literature suggests that the pressure on SMEs has increased unprecedented challenges [81].



Moreover, open innovation is an approach that focuses on new ideas and knowledge generated from the outside environment of the firm, such as competitive pressure [82]. Likewise, a study by [83] indicated that the top market players could make industry standards, and these standers force other firms of the market to follow them. Therefore, it implies that to maintain the position of competitiveness, SMEs must adopt the technology to grab maximum market share both at local and international level and such activity upsurge the confidence level of the customers and help the company to increase their sales to pay back the investment in a short period [47,84] which eventually increases firm performance [85,86,87]. The above discussion proposed the following hypotheses:



Hypothesis 7.

Competitive pressure has a significant positive influence on the use of e-commerce.





Hypothesis 8.

Use of e-commerce mediates the relationship between competitive pressure and firm performance.






2.8.5. Use of E-Commerce has a Significant Positive Influence on Firm Performance


The term open innovation has created a new value for a firm by combining technologies and markets such as inter-organizational networks and national innovation systems beyond the boundaries of the firm [4]. Consequently, open innovation dynamic capabilities allow firms to crab outbound opportunities by using information technology. Thus, the use of e-commerce as innovation openness can fascinate customer interaction with the seller globally, which eventually enhances the SMEs’ performance.



In the past literature, e-commerce usage is considered a platform to interact with other business partners, which leads to firm performance [88]. Likewise, this usage is fascinating customer interaction with the seller locally and globally as well. Furthermore, [89] confirmed that the use of e-commerce had changed many operations in the business; it is not only changed the ways of selling, buying, and overall communication of business partners to change the business perspective from “production excellence” to “customer intimacy”. Despite great attention by the government, the adoption of electronic commerce is still behind in developing countries. Moreover, [90] reported that e-commerce has a positive impact on operational performance.



On the contrary, Sila [91] studied the consequences of e-commerce usage and confirmed that e-commerce uses do not directly impact operational performance. Instead, it improves the performance of business operations first and later enhances operational performance. Therefore, the current study includes e-commerce usage as a mediator in the framework to help Pakistan’s SME sector. In addition, to enhance the performance of SME’s, all the factors were studied thoroughly with the help of previous literature to motivate the SME’s to analyze the lacking in their firms and to adopt different ways and methods to resolve their current issues and maximize their profits, market share, financial position, and survival for the more extended period. The above discussion formulates the following hypothesis:



Hypothesis 9.

Use of e-commerce has a significant positive influence on firm performance.








3. Methodology


3.1. Research Design, Measures and Sampling Technique


Research design can be referred to as a plan or procedure used to conduct the study, collect data, and analyses variables stated in the research problem. It is essentially an outline and plans to explore the research to answer the research questions. In this research, a cross-sectional survey method was used. Survey research analyses the association for different variables in the social system such as institutions, organizations, and communities. Moreover, the unit of analysis means the object that is studied in research [92]. The subject can be an individual, an organization, or a household relevant to the researcher’s studies [93]. The study has used the organization as a unit of analysis, and SME managers working at the top and middle-level positions are considered respondents.



The present study has followed a closed-ended questionnaire composed of two sections: section one covers demographic information concerning respondents and their firms, while section two covers questions pertaining to constructs used in the research frameworks of the present study. In addition, a concise overview of both subsections is given as follows: Section A consists of six questions; four questions relate to the respondent’s profile, including gender, age, education, and position in the organization’s hierarchy; while the remaining two questions were related to the firm, i.e., industry type and experience of using e-commerce. Section B includes six adapted questionnaires from previously published studies; the scale of firm performance was modified in line with [94] and [95]; to measure adoption cost, three (03) items scale was taken from [96]; Likewise, four (04) element questionnaire to measure top management support was adapted from [97]; government support scale was adapted from [98] with four (04) items; competitive pressure is measured with the [95] scale of six (06) items; Use of e-commerce was assessed by adapting seven (07) items scale from [99].



There are about 3.8 million registered companies in Pakistan, including 90 percent of small and medium-sized companies across the country approximately [100]. The present study identifies four manufacturing SMEs’ strata based on participation in the country’s exports by using a stratified proportional random sampling. The total population of manufacturing SMEs that participated in exports of Pakistan is 6561, as shown in Table 2. However, 364 manufacturing SMEs were chosen according to the sample size table provided by [101]. To collect the research data, a total of 700 questionnaires were sent to the top and middle-level managers of selected manufacturing SMEs as shown in Table 3.




3.2. Data Collection Procedure


The researcher has collected the data with adapted questionnaires from the top and middle-level managers of Pakistan’s targeted manufacturing SMEs. The questionnaire is constructed with a Likert scale of seven scales, anchored to “strongly disagree” (1) and “strongly agree” (7). The questions were structured to explore the mechanisms which will affect Pakistan’s SMEs’ performance and use of e-commerce. Precisely, the data for this study is collected for three and a half months, starting from April 2020. By keeping in view, the nature of the manufacturing firms’ managers, the survey was conducted via the Google form; the questionnaire was shared by email (addresses taken from the Sialkot chamber of commerce) and WhatsApp community groups SMEs managers as presented in Table 4.





4. Data Analysis and Findings


4.1. Multivariate Skewness and Kurtosis


The present study assessed the multivariate skewness as well as kurtosis by using web power software available at https://webpower.psychstat.org/models/kurtosis, as suggested by Sarstedt, Ringle [103] and Cain, Zhang [104] before further analysis. After analysis, the result revealed that the collected survey data were not multivariate normal; Mardia’s multivariate skewness and kurtosis were (β = 2.80, p < 0.01) and (β = 48.98, p < 0.01) respectively, as shown in Figure 2. Therefore, in the present study, the researcher has used PLS-SEM by SmartPLS software due to the multivariate normality issue.




4.2. Respondents Profile


This section explains the profile of the respondents of the current study as shown in Table 5. The demographic information covers information related to respondents and their firm.




4.3. Descriptive Analysis of Latent Construct


The descriptive statistic in Table 6 exhibited that scores related to mean, minimum, maximum, and standard deviation values were calculated on a Likert scale ranging from 1 (Strongly disagree) to 7 (Strongly agree). Hence, descriptive statistics show that mean values ranging from 4.36 to 5.44, and standard deviation values range from 0.91 to 1.43. Moreover, Cronbach‘s alpha results are in line with the standard values, i.e., at least 0.65 is considered average reliability, and 0.70 or higher indicates that the instrument has a better reliability standard [105,106].




4.4. Assessment of Measurement Model


The present research examined the validity and internal consistency reliability of the model to evaluate the outer model, also known as the measurement model [107] and it is shown in Figure 3.



4.4.1. Internal Consistency Reliability and Convergent Validity


The composite reliability (CR) of the model was tested to measure the internal consistency reliability. Table 7 showed that all values are above 0.60, which fulfilled the criteria [108]. Likewise, convergent validity is elucidated by [109] as “the degree to which a latent construct explains the variance of its indicators.” Moreover, Table 7 shown that 50% of each variance is attained by each construct (i.e., AVE is equal and greater than 0.50), which is above the threshold value given by [109].




4.4.2. Discriminate Validity


The square root of AVE given by [110] defines discriminating validity. Furthermore, ref. [110] propose that the value of the AVE square root should be greater than the latent variables, which indicates a discriminating value. Table 8 revealed that all the diagonal values are greater than the other latent variable values. Likewise, the second criterion is to measure the validity of the constructs provided by [111,112], including the two commonly used parameters with the cutoff points HTMT.85 and HTMT.90, respectively, to evaluate the HTMT values. The values shown in Table 9 are less than the threshold values.





4.5. Structure Model


After the measurement model, the next move was towards the structural model assessment. As discussed by [108], inner modeling is given in a structural model by considering path coefficients and t-values of direct and indirect relationships. In addition, ref. [113] suggested that the t-value should be greater than 1.64 to decide the significance relationship and further used in decision-making on the above-proposed hypotheses. Below Figure 4 shows the structure model of the study.



4.5.1. Assessment of Structural Model


Providently, Table 10 shows the hypotheses supported in the present study to have a t-value greater than 1.64. Therefore, three (03) out of the five (05) direct relationship hypotheses were supported in the current study. The first direct hypothesis is not supported, i.e., the direct impact from adoption cost (AC) to use of e-commerce (UEC) is not negatively significant (beta value = 0.023; T = 0.543; p > 0.05). Likewise, the result demonstrates that the second direct hypothesis, which is, top management support (TMS) has a significant positive impact on the use of e-commerce (UEC) (beta = 0.358; T = 9.219; p < 0.05), supported. Similarly, the third direct relationship, which is government support, has a significant direct impact on e-commerce (beta = −0.051; T = 0.929; p > 0.05), not supported. Fourth direct relationship, i.e., competitive pressure (CP) has a significant positive effect on the use of e-commerce (UEC) (beta = 0.517; T = 12.72; p < 0.05), and therefore, supported. Lastly, the fifth direct hypothesis is supported, as the use of e-commerce has a positive direct impact on firm performance (B = 0.759; T = 34.15; p < 0.05).




4.5.2. Assessment of Coefficient of Determination (R2), Effect Size (f2), and Predictive Relevance (R2)


The coefficient of determination (R2) describes the degree of variation caused by all exogenous variables in the endogenous variable. In addition, ref. [109] presented the threshold values for the appropriate coefficient of determination values as 0.75, 0.50 as moderate, and 0.25 as a weak degree. The values displayed in Table 10 predicted that the coefficient of determination has moderate levels of predictive accuracy. After R2, the study investigated the effect size is to determine the influence of omitted exogenous variables on latent endogenous variables. In particular, it implies the difference in (R2) between the key effects in the model under review after the removal or presence of any specific exogenous variable [114]. To measure the effect size of a specific model, the threshold values range from 0.02, 0.15, and 0.35 for no, medium, and high effect sizes. The current study showed no and medium effect size of the studied model. Likewise, the acceptance level of predictive relevance (Q2) above 0 indicates that exogenous variables have predictive significance for the model’s endogenous variables [109]. Thus, it can be found in Table 10 that both the Q2 = 0.331 and Q2 = 0.258 values are greater than zero. Therefore, the current research model has sufficiently predictive relevance.





4.6. Mediation Analysis


The study also examined the indirect effects of independent variables through mediation. For mediation, several tests will be used to calculate mediation, such as the Sobel test by [115] and bootstrapping, which is given by [116], employed to calculate the indirect effect of a latent variable. Moreover, as recommended by [105], the bootstrapping technique is more appropriate for small sample size and works for multivariate models. Therefore, the current study employed bootstrapping (5000 subsamples) to calculate the indirect effect of the use of e-commerce.



Consequently, Table 11 presented that the mediation (indirect effect) of adoption cost with beta = 0.018 and t-value of 0.541 does not support the mediating effect of the use of e-commerce with firm performance. Similarly, the mediation of the use of e-commerce in relationship with government support is also not significant mediation with beta = −0.039 and a t-value of 0.929. However, the indirect effect with beta = 0.272 and t-value of 8.177 is explained as significant mediation with top management support and firm performance. Lastly, the mediation effect of the use of e-commerce with competitive pressure and firm performance is also supported with beta = 0.393 and a t-value of 12.955.





5. Discussion


The study integrated the use of e-commerce innovation with SMEs’ performance. The two aspects of the TOE model were successfully implemented. Therefore, the first contribution was the implementation in conjunction with the TOE model and technology usage (DOI theory), particularly the mediation of the use of e-commerce. The study demonstrates that two aspects of the TOE model, i.e., the organizational and environmental context factors, are essential to implement the technology usage. The study also provided a theoretical structure for manufacturing SMEs in Pakistan using the resource-based view (RBV). A total of nine (09) hypotheses were identified and formulated based on the research objectives and underlying issues. To test the theories, the statistical analysis was performed using SPSS v 25 and PLS-SEM 3.3.2. The present study analysis and findings showed that out of nine (09) hypotheses, five (05) hypotheses have a significant impact on the use of e-commerce and firm performance.



The findings specify that a firm can benefit from using an open innovation process through the use of e-commerce platforms. As suggested by [117], customer and supplier interaction are highly important for open innovation. Though, a combination of the organizational and external environment with firm innovation can enhance manufacturing SMEs’ global outreach.



The results revealed that top management support (TMS) and competitive pressure (CP) is playing a significant role in the usage of e-commerce in Pakistani SMEs, and findings are consistent with the previous studies [29,32,96,118,119]. Thus, the present study considers the use of e-commerce as a strategic decision to improve Pakistani SMEs’ overall performance. Further, the direct effect of e-commerce is also significant and consistent with past research [120,121]. The top management has the authority to allocate the financial and other resources needed to use e-commerce. The success of open innovation implementation is linked with the enthusiasm and support of top management to make strategic alliances and collaboration with global firms. Further, open innovation requires inter and intra-firm collaboration; therefore, SMEs need consistent leadership skills and efforts to ensure open innovation and firm growth.



Moreover, according to RBV theory, Barney [122] emphasized that firms should have unique resources and capabilities to bring towards competition in the industry to get a competitive advantage. Many studies have found consistent results with technology-enabled innovation and firm performance [123]. Further, the firms can achieve a competitive advantage if an enterprise bundles their resources and capabilities to become difficult for their competitors to imitate [124]. Moreover, some companies are focused on a full open innovation approach. At the same time, others are relying on close innovation. However, open innovation, like the use of e-commerce, is a continuous process that served as a capability towards a competitive advantage.



However, the present study analysis suggests that there is no support for the impact of adoption cost on the use of e-commerce. In contrast, cost remains one of the major barriers in literature in the adoption of technology [125]. The results revealed that the cost of adoption has an insignificant connection to the use of e-commerce. The reasoning behind the point out that the cost of human capital (e.g., training & development), the re-engineering costs of the company’s structure, and the cost of failure in the manufacturing production line [126,127] are more essential considerations for technology usage rather than adoption cost. Further, the adoption cost factor does not influence the use of e-commerce in SMEs. As stated in the literature, open innovation collaborates and supports unused resources with other firms [128]. Likewise, with open innovation application, small and medium enterprises (SMEs) move towards a commission model such as third-party cloud platforms. In addition, the subscription to these e-commerce platforms is easy and cost-effective. Therefore, adoption cost does not find an influencing factor for the use of e-commerce in SMEs of Pakistan.



Moreover, the effect of government support (GS) on the use of e-commerce also has no significant relationship in the present study. Because the developing countries’ government pushes and supports the adoption of e-commerce for large organizations in the following three ways. First, by providing incentives, second, by making specific policies and laws, creating skilled workers, and providing IT infrastructure [129,130]. Literature suggests that SMEs cannot pursue open innovation to commercialize its product to the global market without government support. Compared to large firms, SMEs require appropriate government policies and funding such as tax incentives, regulatory structure to avoid hacking and fraud, and e-commerce platforms to enhance open innovation in Pakistani manufacturing SMEs.



5.1. A Holistic Comparison of Our Findings with Other Studies


Prior scholars are focused mainly on two streams. First, determining factors of information communication technology (ICT) adoption [131]. Second, the usage of Innovation technology [132]. In literature, a lack of debate on e-commerce technology usage with firm performance. For instance, ref. [133] does not point out the link between sustainability and competitive capabilities in terms of environmental regulations and organizational drivers. Moreover, in the domain of technology innovation adoption, the researchers focused on one particular industry and context [134]. However, a firm’s engagement in technology adoption is more concerned with community pressure and the economic risk of developing countries’ enterprises [131]. Moreover, technology adoption studies are more towards adoption drivers, specifically [135]. The current study leads adoption to one step forward from innovation to performance effect. The previous research has also taken the use of sales revenue as the only performance indicator [81]. However, the current paper focused on financial as well as non-financial performance indicators. Past researchers are focused on the overall population of one sector, like the retail industry [136]. The present paper has employed four categories of manufacturing SMEs: textile, leather, sports, and surgical by applying a stratified proportionate random sampling technique.




5.2. Implications of the Study


Nonetheless, very few studies have investigated the theories of the TOE, DOI, and RBV as a combined theoretical consideration. Moreover, the study contributes by introducing the role of the use of e-commerce as a mediating variable between TOE factors and firm performance. The introduction and usage of e-commerce is key to enhancing efficiency during the era of digitalization. This study has a practical implication by using the TOE model, which is vivacious for the use of e-commerce, which ultimately leads to improved performance of Pakistani small and medium businesses. Moreover, the significant direct and indirect relationship with the use of e-commerce also calls upon the SME managers’ attention towards the availability of such resources (independent variables) before implementing e-commerce in their organizations. Hence, this study has tried to explain the essential underlying factors and capabilities to convert the firm from the traditional way of doing business to click and mortar using e-commerce.




5.3. Limitations and Future Research Recommendations


The present research respondents belong to manufacturing firms, and the study’s presence is beneficial only to small and medium-sized firms in developing countries. To increase the generalizability of the research, the study should have carried out through manufacturing SMEs in low-income countries around the globe. Future work should also fit the theoretical basis of dynamic capability theory by considering internal and external dynamic resources to achieve a competitive advantage.




5.4. Conclusions


The practice to implement the use of e-commerce in this era of digitization is indispensable and is of the essence during the progression of modern time. Based on technological and environmental specific factors in Pakistani manufacturing firms’ context, this study is vivacious for e-commerce usage. The implementation of e-commerce will contribute to the upsurge in Pakistani manufacturing SMEs’ performance in the long run. The present study contributes by providing useful guidelines for the policymakers, government regulators, and top management. These sets of bodies make a successful effort to target implementing the e-commerce usage in Pakistani manufacturing SMEs.



The research findings suggest that academic researchers and practitioners look at underlying resources and capabilities related to organizational and environmental factors before implanting e-commerce usage. Moreover, instead of motivating firms to use e-commerce only because other market players are doing so, the author has reached the point that enterprises should have a clear purpose before deciding to use e-commerce. It should align with the firms’ strategy and objectives.
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Figure 1. Theoretical framework. Source: authors. 
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Figure 2. Mardia’s multivariate skewness and kurtosis. 
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Figure 3. The PLS algorithm of the measurement model. 
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Figure 4. Assessment of structure model. 
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Table 1. Manufacturing industries’ growth in exports of Pakistan.
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	Percentage Growth Change in Exports of

Manufacturing Industries of Pakistan
	2018–2019 (Percentage Change)





	Textile industry
	0.08



	Sports goods industry
	−9.04



	Surgical industry
	−1.46



	Leather industry
	−8.41



	Chemical and pharma
	5.68



	Engineering goods
	−10.81



	Cement
	32.81



	Carpet rugs and metals
	−12.5







Source: [20].
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Table 2. The population of the current study.
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	Manufacturing SMEs
	Number of SMEs Participated in Exports





	Textile
	1304



	Leather goods
	1540



	Sports goods
	2071



	Surgical instruments
	1646



	Total
	6561







Source: [102].
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Table 3. The sample size calculation is based on the sampling technique.
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	Strata
	Proportionate
	Sample Size (S)





	Textile
	1304/6561 = 0.198
	700 × 0.198 = 139



	Leather
	1540/6561 = 0.234
	700 × 0.234 = 165



	Sports
	2071/6561 = 0.315
	700 × 0.315 = 221



	Surgical
	1646/6561 = 0.250
	700 × 0.250 = 175



	Total
	
	700
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Table 4. Response rate of questionnaires.






Table 4. Response rate of questionnaires.





	No of Questionnaire
	Response Rate %





	Distributed
	700



	Returned
	383



	Incomplete
	15



	Returned and usable
	364



	Response rate percentage
	54.6%



	Usable response rate
	52.5%
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Table 5. Demographic data and respective percentages.
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Demographics

	
Frequency

	
Percentage (%)






	
Gender

	

	




	
Male

	
198

	
54.39




	
Female

	
166

	
45.60




	
Age group

	

	




	
21 to 30 years

	
124

	
34.0




	
31 to 40 years

	
152

	
41.7




	
40 years and above

	
88

	
24.17




	
Experience in using e-commerce




	
Less than 1 year

	
164

	
45.05




	
More than 1 to 2 years

	
112

	
30.7




	
More the 3

	
88

	
24.1
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Table 6. Descriptive statistics and Cronbach’s alpha.
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	Min
	Max
	Mean
	SD
	Cronbach’s Alpha





	Adoption cost
	1
	7
	4.466
	1.432
	0.773



	Firm performance
	1
	7
	4.638
	0.965
	0.863



	Top management support
	1
	7
	4.365
	1.139
	0.967



	Government support
	1
	7
	5.441
	0.916
	0.841



	Competitive pressure
	1
	7
	4.783
	0.965
	0.809



	Use of e-commerce
	1
	7
	4.809
	0.96
	0.856
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Table 7. Reliability and validity results.






Table 7. Reliability and validity results.












	Construct
	Items
	Loadings
	Composite Reliability (CR)
	Average Variance Extracted

(AVE)





	Adoption cost
	AC1
	0.726
	0.853
	0.661



	
	AC2
	0.902
	
	



	
	AC3
	0.802
	
	



	Competitive pressure
	CP1
	0.734
	0.868
	0.571



	
	CP2
	0.761
	
	



	
	CP3
	0.843
	
	



	
	CP4
	0.810
	
	



	
	CP5
	0.607
	
	



	Firm performance
	FP1
	0.721
	0.896
	0.593



	
	FP2
	0.860
	
	



	
	FP3
	0.870
	
	



	
	FP4
	0.642
	
	



	
	FP5
	0.846
	
	



	
	FP6
	0.644
	
	



	Government support
	GS1
	0.904
	0.90
	0.75



	
	GS3
	0.801
	
	



	
	GS4
	0.890
	
	



	Top management support
	TMS2
	0.966
	0.978
	0.937



	
	TMS3
	0.973
	
	



	
	TMS4
	0.966
	
	



	Use of e-commerce
	UEC1
	0.848
	0.898
	0.608



	
	UEC2
	0.880
	
	



	
	UEC3
	0.892
	
	



	
	UEC4
	0.839
	
	



	
	UEC5
	0.408
	
	



	
	UEC6
	0.697
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Table 8. Discriminate validity matrix.
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	Adoption Cost
	Competitive Pressure
	Firm Performance
	Government Support
	Top Management Support
	Use of E-Commerce





	Adoption cost
	0.813
	
	
	
	
	



	Competitive pressure
	0.114
	0.755
	
	
	
	



	Firm performance
	0.010
	0.364
	0.770
	
	
	



	Government support
	−0.063
	0.018
	−0.023
	0.866
	
	



	Top management support
	0.003
	0.132
	0.666
	0.011
	0.968
	



	Use of E-commerce
	0.087
	0.567
	0.759
	−0.040
	0.426
	0.779
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Table 9. Heterotrait-monotrait ratio of correlations (HTMT).
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	Adoption Cost
	Competitive Pressure
	Firm Performance
	Government Support
	Top Management Support
	Use of E-Commerce





	Adoption cost
	
	
	
	
	
	



	Competitive pressure
	0.140
	
	
	
	
	



	Firm performance
	0.053
	0.422
	
	
	
	



	Government support
	0.071
	0.039
	0.049
	
	
	



	Top management support
	0.053
	0.156
	0.821
	0.040
	
	



	Use of E-commerce
	0.100
	0.709
	0.836
	0.056
	0.458
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Table 10. Hypotheses testing results (direct effect).
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	Relationship
	Std. Beta
	Std. Error
	T Values
	p Values
	2.50%
	97.50%
	Decision
	R2
	f2
	Q2





	AC → UEC
	0.023
	0.043
	0.543
	0.587
	−0.126
	0.082
	Not

Supported
	0.576
	0.001
	0.331



	TMS → UEC
	0.358
	0.039
	9.219
	0.000
	0.281
	0.433
	Supported
	0.450
	0.229
	0.258



	GS → UEC
	−0.051
	0.055
	0.929
	0.353
	−0.123
	0.098
	Not

Supported
	
	0.005
	



	CP → UEC
	0.517
	0.041
	12.72
	0.000
	0.435
	0.595
	Supported
	
	0.471
	



	UEC → FP
	0.759
	0.022
	34.15
	0.000
	0.708
	0.798
	Supported
	
	0.360
	







Note: AC = adoption cost, TMS = top management support, GS = government support, CP = competitive pressure, UEC = use of e-commerce, FP = firm performance.
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Table 11. Mediation results.






Table 11. Mediation results.





	Relationship
	Std. Beta
	Std. Error
	t-Values
	p Values
	2.50%
	0.97%
	Decision





	AC → UEC → FP
	0.018
	0.033
	0.541
	0.588
	−0.094
	0.062
	Not supported



	CP → UEC → FP
	0.393
	0.030
	12.955
	0.000
	0.331
	0.450
	Supported



	GS → UEC →FP
	−0.039
	0.042
	0.926
	0.355
	−0.095
	0.074
	Not supported



	TMS → UEC → FP
	0.272
	0.033
	8.177
	0.000
	0.207
	0.338
	Supported







Note: AC = adoption cost, TMS = top management support, GS = government support, CP = competitive pressure, UEC = use of e-commerce, FP = firm performance.
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