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Abstract

:

The examination of implementing ISO standards can provide new insight as to their quality and environmental management benefits. These insights can be more impactful in manufacturing sectors and especially textiles as this sector is known for its environmental degradation and questionable supply chain practices. This exploratory study investigates the extent to which organizations that implement either ISO 9001 or 14001 standards impact sustainable supply chain management (SSCM). We also investigate the extent to which these two standards improve SSCM for the textile industry within a block of European countries consisting of Poland, Slovakia, and the Czech Republic. In this empirical study, we use several measures to help identify the extent of impacts of examined standardized management systems on improvements in different processes of SSCM. Our contributions to the field include finding that quality management systems support environmental processes, relationships with stakeholders, processes within the supply chain, and SSCM. Other findings include implementing environmental management system standards impact the rationalization of other processes. Finally, we find more significant supply chain impacts with the implementation of both standards than by either standard alone. The study concludes with suggestions for extension of this study and opportunities for further research.
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1. Introduction


The textile industry contributes to environmental degradation and climate change. Raut et al. [1] recognize that the textile sector, therefore, significantly influences the socio-economic and environmental dimensions of sustainability. The textile industry not only consumes a significant amount of resources, pollutes the environment during the production and delivery, but also generates significant amounts of waste, of which only a small part is recycled [2,3,4]. Prior researchers have claimed that the textile industry is important to look for insights on how to improve sustainable supply chain management (SSCM) [5,6,7,8]. Therefore, we can see the continuous improvement of SSCM is a priority for enterprises operating in manufacturing industries, not only because of opportunities to improve an image, but also because of the growing environmental awareness of potential consumers. Jawaad and Zafar [9], and Kang et al., [10] with their work on customers and enterprises from the textile industry, claim that environmental concerns have led to awareness among customers when making purchasing decisions. The emphasis on ecological activities means that some customers are guided by care for the environment when making these decisions. Consumers are an essential stakeholder for many reasons, and an industry that can quickly respond to changing customer trends can gain a competitive advantage. Based on the literature, some of the most important trends shaping entire markets are digitization, globalization, and care for environmental protection [11].



According to Moorhouse and Moorhouse [12], all stakeholders in the textile sector should be involved in activities aligned with sustainable development. Today sustainability is not a passing fad or new idea but increasingly a business model [13]. Although this approach requires tremendous effort and resources, remaining on the sidelines of such activities may in the near future lead to significant damage to a firm’s image, and weaken its market position [14]



It can be concluded that organizations operating in the textile industry specifically, and manufacturing in general, must look for solutions to improve the functioning of the supply chain in key aspects of their business, including quality [15], environment management, and innovation management [16,17,18]. Although companies in the textile industry have implemented many practices to improve SSCM, the literature on the subject lacks research on the impact of standardized management standards on SSCM in this industry. Why would this be important? Because, ISO standards can help this industry sector and other manufacturers as they enable a firm’s ability to effectively design, produce, and deliver quality products and services with fewer impacts on the environment. The combination of quality management in ISO 9001 and environmental management in the ISO 14001 standards can meet changing customer needs by including more top-management involvement in, and measurement of manufacturing practices. Despite widespread international acceptance, the implementation of these standards and their benefits still provide opportunities for new insights as impacts across all industry sectors and countries are not uniform.



One way to improve SSCM can be to implement the requirements of standardized management systems. While there are several studies dealing with the impact of the ISO 14001 standard on sustainable business management [19,20,21] and some discussing its impact on SSCM [22,23], there is a lack of research into the implementation of the requirements of ISO 14001 in the textile industry [24]. From a review of the literature, we find an opportunity to assess the impact of implementing a standardized quality management system on SSCM in the textile industry. There is a gap in the literature that this study should help to fill as we attempt to answer several questions exploring the extent to which the implementation of the requirements of ISO 9001 and ISO 14001 support SSCM in a single yet dynamic industry.




2. Review of the Literature


The ISO 9001 is the de facto standard for quality management systems, enjoying considerable interest among all types of businesses globally [16]. When reviewing the literature on standardized quality management systems, it can be stated that while its impact on organization management is quite often and widely acknowledged, there are still opportunities for studies examining its impact on supply chain management and SSCM. It should be noted that the ISO 9001 standard is a customizable system and, due to its global use, it can support the implementation of the strategies of enterprises on operationally and tactically [25,26]. It can be assumed that the implementation of this standard’s requirements can also help improve the integrated management of internal processes [27,28], as well as cooperation with suppliers and external stakeholders. It can support the implementation of the objectives adopted by organizations co-creating supply chains. This view is confirmed by prior studies such as those of Dellana and Kros [29], Zimon and Madzík, [30] and Bastas and Liyanage [31].



Issues regarding the impact of the ISO 14001 standard on the sustainable management of enterprises and supply chains has been raised in the literature. However, we have found that the literature lacks studies investigating the impact of the ISO 14001 standard on SSCM in the textile industry. This industry is dynamic, having a strong dispersion of individual links in the supply chain resulting from efforts to minimize labor and production costs, the widespread adoption of outsourcing of finished products far away from sales markets, problems with managing the return of post-seasonal clothing items, or the implementation of a fast fashion strategy based on a maximum shortening of product flow time in supply chains to name a few of its characteristics [3,32]. Here, we see research and the impact of ISO 14001 on SSCM in the textile industry as necessary and justified.



Our work in this field of inquiry and review of the literature has noted that organizations often implement the requirements of several standards and integrate them. Flynn and Flynn [33] and Casadesús and de Castro [34] emphasize the need to implement standardized management systems in the supply chain, suggesting that there are strong relationships between quality management and supply chain management. The proper use of these systems will strengthen the competitive position. The implementation and integration of several systems can strengthen positive effects [35]. The main task of integrating management systems is to streamline and optimize processes implemented within the enterprise and to ensure the cooperation of individual management systems while taking into account external processes implemented by suppliers and subcontractors. Foster [36] emphasizes that integrated management systems allow supply chains to function more effectively in an increasingly risky external environment. The essence of integration is the coherent management of many aspects of the supply chain, which means that it is necessary to simultaneously manage quality, environmental impacts, and perform other tasks of the supply chain [37]. In order to effectively create an integrated system in the supply chain, it is necessary to identify the activities and processes implemented in it through its individual links (i.e., suppliers, subcontractors, distributors, etc.). In addition to identifying processes affecting the organization of product flow and comprehensive customer service in the supply chain, management processes should be identified and reviewed, and when necessary, corrective actions implemented [26,38]. Identifying these processes and then including them in the integrated management system will allow their correct implementation and support compromises to implement the best solutions developed on the basis of a combination of sometimes contradictory goals formulated in individual systems [39]. We, therefore, posit that the integration of the ISO 9001 standard focused on improving internal processes and ISO 14001 based on the implementation of pro-environmental solutions can support SSCM. The more features that the ISO 14001 standard has in common with the ISO 9001 standard, the more these standards enable developing a strategy within which environmental issues are integrated into the daily activities of the organization [40,41].



The Polish, Slovak, and Czech textile industry is characterized by compliance with European standards regulating the issues of quality and safety of materials, and social responsibility of producers [42]. This industry is dependent on natural resources such as the raw materials needed to create materials, resources used in production and human resources [43]. Enterprises operating in this industry in Eastern and Central Europe need solutions aimed at increasing innovation, increasing their share in foreign markets, as well as the optimization of supply chains and production processes [3,44]. Additionally, local consumers are increasingly aware of the origin of products, the production process, and the employment conditions of employees in this sector [45]. This awareness will affect the future of the clothing and textile sector, for which the challenges include [44]:




	
sustainable production;



	
pro-ecological approach to the production and implementation of logistics processes;



	
hiring employees ensuring optimal working conditions;



	
use of local suppliers and subcontractors at every stage of production and distribution.








Support for the proper integration of these challenges may be the implementation of the standardized quality management and environmental systems that support vital business processes and supply chains that manage and avoid risks [29,30].



The research in this study explores the impact of implementing the requirements of ISO 9001 and ISO 14001 on key processes in supply chains. We assume that many of the elements of quality and environmental management are connected with SSCM. Therefore, the scope of this study is to examine elements of implemented found in logistics subsystems, i.e., supply, production, distribution, and reverse logistics, and to try and include consumers and external stakeholders. For the purposes of this study, we looked at three groups of benefits: internal, external, and supply chain management (SCM). These aspects allowed for a broad view of the functions of supply chains and a focus on the needs of individual links in the supply chain as well as external and internal stakeholders. This is important because, as pointed out by Freise [46] and Baskaran et al. [47], supply chains in the textile industry face a significant number of sustainability issues at every stage of their operations. Oelze [11] found that the correct implementation of SSCM in the textile industry requires a constant improvement of internal processes, formal cooperation, and a focus on the requirements of external stakeholders.




3. Methodology


The main goal of the research was to determine the extent to which standardized management systems, i.e., ISO 9001 and ISO 14001, influence the improvement of processes supporting SSCM in the textile industry, with a block of European countries. In order to better operationalize the research, we developed the following key research questions. We examine these questions through primary data collection and inferential statistics. The research questions are:




	
RQ1. To what extent do organizations that only implement a quality management system according to ISO 9001 determine its impact on improving selected aspects of SSCM?



	
RQ2. To what extent do organizations that only implement the ISO 14001 standard determine its impact on improving selected aspects of SSCM?



	
RQ3. Do ISO 9001 and ISO 14001 standards support each other in the context of improving SSCM in the textile industry?








The potential sample included 600 organizations operating in the three chosen countries. Fully completed forms were received from a resulting sample of 105 organizations (a 17% response rate), with 66 engaged in the production of clothing and 39 in textile production organizations from the textile industry (operating in Poland, Slovakia, and the Czech Republic), that have implemented the ISO 9001, the ISO 14001 standard, or both systems. The implementation of the requirements of ISO 9001 or ISO 14001 and conducting business in the textile industry were the basic conditions classifying organizations for research in this study. The online survey was addressed to top managers (targeting managing directors). The participants could access their survey via an individual link sent per mail. The actual survey was preceded by a pretest phase of the survey instrument. The pretest involved 15 organizations helping to check it for clarity and understanding of individual items. The survey structure encompassed five primary groups of questions addressing the following central themes: organizational characterization, internal benefits (on a 5-point scale from 1—no impact, to 5—very strong impacts), external benefits (on a 5-point scale from 1—no impact, to 5—very strong impacts), SSCM (on a 5-point scale from 1—no impact, to 5—very strong impacts) and respondent data.



The organizations involved in this study were divided into three groups. The first group consists of organizations that decided to implement only the ISO 9001 standard (45 companies). The second consists of those that implemented the ISO 14001 standard (32 companies). The third group consists of organizations that decided to implement the requirements of both standards (28 companies). The empirical survey research process was completed in August and September of 2019. The characteristics of the sample are in Table 1.



The stratification variable employed was the type of organization. Organizations that have implemented the ISO 9001 system, the ISO 14001 system, or both at the same time were examined. The questions focused on three areas - internal benefits, external benefits, and SSCM benefits. These three areas were divided into nine questions. Internal benefits included three questions: improved environmental performance, consumption and cost reduction, design of products taking into account environmental aspects. External benefits topic consisted of three questions: better adaptation to the changing business landscape, the increase in environmental awareness, improving cooperation with external stakeholders. Supply chain management consisted of three questions covering: rationalization of reverse logistics, green shipping and distribution, and supply chain integration (technological and physical levels). These nine questions were measured on Likert 5-point scales. Along with these variables, the identification variables mentioned in Table 1 were used for statistical analysis. An overview of the main characteristics of these variables is shown in Table 2.



The data were tested on scale reliability. Cronbach’s alpha was used as a measure of reliability. Two tests, namely the Kolmogorov–Smirnov and Shapiro–Wilk, were used to test the normality of data. The results were processed at two levels. Descriptive and graphical statistics tools were used in the first basic level. Position, variability, and asymmetry descriptive statistics were used to show the main characteristics of examined variables. We use several descriptive statistics such as mean, confidence intervals for mean, standard deviation, kurtosis, skewness etc. These measures help us to identify the extent of the impacts of examined standardized management systems on improvements in different processes of SSCM. In the second level of assessment, the correlation between variables was examined through bivariate correlation analysis and later through confirmatory factor analysis. Pearson linear correlation coefficient, as well as p-values (as significance levels), were used as main measures to express the intensity of relationships. We used principal component analysis with Varimax rotation as an extraction method. Bivariate correlation analysis helps to quantify the intensity of a relationship between all nine scale variables. Factor analysis helps to identify latent relationships in correlation structure and enables the extraction and explanation of new factors affecting improvements in different processes of SSCM. Hypothesis testing utilized by one-way analysis of variance (ANOVA) to test differences between organizations with ISO 9001, with ISO 14001, and with both systems.




4. Analysis and Results


The research assessed 105 valid survey responses with the sample, including 45 organizations that implemented the quality management system according to the ISO 9001 standard, 32 organizations implemented the requirements of the ISO 14001 standard, and 28 organizations complied with the requirements of the ISO 9001 and ISO 14001 standards. Figure 1 presents the general distribution of answers presented by individual groups. Respondents were rated on a five-point scale from one, no impact, to five, very strong impacts.



Analysis of the distribution of responses presented in Fig. 1 shows that:




	
In the group of organizations that only implemented the requirements of the ISO 9001 standard, the average rating of all nine aspects examined was 3.7. On this basis, it can be concluded that a standardized quality management system has a noticeable impact on the improvement of the studied areas. According to respondents, the implementation of ISO 9001 requirements most streamlines the process of integration of individual links in the supply chain and facilitates adaptation to changing market conditions. The high assessment of these aspects may result from the fact that the ISO 9001 standard emphasizes the need to understand the context of the organization, i.e., a set of factors that affect the sense of the organization’s existence and its ability to develop sustainably. The context of the organization includes internal factors, such as values, culture, knowledge, and effects of the organization, as well as external factors such as the legal, technological, competitive, market, cultural, social, and economic environment. The ISO 9001 standard highlights the importance of managing relationships with external stakeholders and suppliers. Effective implementation of the above requirements may have a positive impact on the efficiency of processes implemented by enterprises [48].



	
Considering initially the assessments of the respondents who have implemented only the requirements of the ISO 14001 standard, it can be seen that the average rating of all areas is relatively high as it is 3.9 on a five-point scale. According to respondents, the ISO 14001 standard most strongly supports such aspects as consumption and cost reduction, design of products, better adaptation to the changing business landscape and the increase in environmental awareness.



	
The choice of these aspects may be influenced by the fact that the ISO 14001 standard focuses on the effective use of resources and the image of a company for which sustainable development and respect for the natural environment is a priority in business [49]. In the ISO 14001 standard, it is also important to identify all entities cooperating with the organization and to analyze their needs and expectations, which the organization should treat as applicable requirements. In the provisions of the standard, there was also a need to consider the perspective of the entire life cycle of products and services and to consider which stages of their life cycle can be controlled or subject to the influence of the organization.



	
In the group of organizations that decided to implement both standards, the average rating was the highest and amounted to 4.1. According to respondents, the implementation of two standardized management systems has a significant impact on virtually each of the aspects examined. The highest impact was recorded on improving cooperation with external stakeholders and improved environmental performance. The high assessment of these aspects may be influenced by the fact that the analyzed systems put great emphasis on the context of the organization’s operation understood as the concept of strategic environmental management, i.e., the adaptation not only of the environmental policy, but the entire management system of the organization to the company’s environment and circumstances affecting its functioning. It should also be emphasized that the ISO 9001 and ISO 14001 standards are compatible with each other, and their implementation may provide synergistic effects [50].








4.1. Basic Statistics


Of the 105 responding organizations, 45 had ISO 9001, 32 had ISO 14001, and 28 had both. Scale testing was performed using tau-equivalent reliability expressed through Cronbach’s alpha. The total value of Cronbach’s alpha was 0.729, which makes the scale reliable. Table 3 shows the results of reliability testing in cases where variables were deleted. The results showed that all variables are relevant, and none of them cause a decrease in reliability.



The five-point scale used was therefore confirmed to be reliable. Normality tests such as Kolmogorov–Smirnov as well as Shapiro–Wilk did not confirm the normal distribution of data for any of the nine variables studied. Data were left-slanted, and the median was at level four for each variable. Figure 2 shows the results of testing for normality.



The highest values were achieved by the Change_A variable (4.076) and the lowest by the Green_SD variable (3.610). The high rating given by respondents to such a factor as "better adaptation to the changing business landscape” may be dictated by the fact that the examined systems require organizations to determine internal and external factors that are relevant to the objective of the strategic direction of the organization and affect its ability to achieve the intended results. Organizations, therefore, carry out research covering such areas, including competition activities, technology development, ethical values, or organizational culture. The information obtained helps companies better understand and adapt to changes in the environment. The respondents gave the lowest rating to such aspects as “green shipping and distribution”, which may suggest that standardized management systems put emphasis on the correct implementation of processes affecting the quality and safety of implemented products, but the distribution processes themselves are not excessively exposed in the tested standards. Attention is focused mainly on the proper protection of products, which in practice is quite often carried out by external companies. Descriptive statistics of the examined variables are shown in Table 4.



These overall results are stratified by type of organization. In the survey, three types of an organization’s management systems (MS) were involved: those with an ISO 9001-based system, those with an ISO 14001-based system, and those that have both systems applied. We examined these systems to see if there is a statistical difference between groups using a one-way analysis of variance (ANOVA). The results of this analysis are shown in Table 5.



Type of implemented management system was statistically significant in four variables: SCh_Integ (p-value = 0.017), Impr_EP (p-value = 0.000), Enviro_D (p-value = 0.043), and Enviro_A (p-value = 0.048). This can be interpreted in the following manner:




	
Organizations that have only implemented the requirements of the ISO 14001 standard significantly lower its positive impact on supply chain integration than organizations that have also decided to implement the requirements of the ISO 9001 standard. It is therefore believed that the ISO 9001 standard emphasizing the importance of beneficial relationships with suppliers while including the needs and expectations in the implementation strategy will a positive impact on integration processes in the supply chain.



	
According to respondents, the requirements of the ISO 9001 standard have better Improved environmental performance than the ISO 14001 standard. It is influenced by the fact that the ISO 9001 standard is a quality management system that can support ecological processes, but this is not its main goal. This is also evident in aspects such as the design of products taking into account environmental performance and the increase in environmental awareness, in which the ISO 9001 standard has a lower impact than other systems. This does not change the fact that the ISO 9001 standard can improve processes related to sustainable development. In turn, ISO 14001 based on the concept that better environmental performance can be achieved when environmental aspects are systematically identified and managed to give a major contribution to sustainability through pollution prevention, improved environmental performance, and complying with applicable laws [51].









4.2. Relationships between Variables


Each of the nine variables has an ordinal scale, and therefore the relationships can be examined through a bivariate correlation analysis. This is a standard procedure for assessing the occurrence of the same or similar values in a pair of variables. The result is the correlation matrix found in Table 6. The calculation of correlation coefficient values used the following formula.


  r =     ∑  i   (   X i  −  X ¯   )     (   Y i  −  Y ¯   )  /  (  N − 1  )       (    ∑  i     (   X i  −  X ¯   )   2  /  (  N − 1  )   )     *     (    ∑  i     (   Y i  −  Y ¯   )   2  /  (  N − 1  )   )         



(1)







Correlation analysis revealed several statistically significant relationships. However, if we look at the correlation coefficients, we find that they are relatively low. The most intense relationship was between Stakeholders/Change_A (r = 0.444). In the literature, such values are considered to be a moderate correlation. Investigating the relationships between the variables thus did not show a significant dependency worthy of consideration. However, it is possible that there are latent indirect links between the variables that can explain their variability. Factor analysis was used to verify this assumption.




4.3. Latent Relationships Analysis


Our research was based on three areas: Internal benefits, External benefits, and SSCM. These areas were elaborated on a total of nine questions (variables). The latent links between these variables were verified through confirmatory factor analysis. The principal component analysis was used as an extraction method. Varimax with Kaiser normalization was used as a rotation method.



For this assessment, 105 organizations were processed with the resulting factors obtained on the basis of rotation converged in five iterations. The Kaiser–Meyer–Olkin measure of sampling adequacy was 0.743, confirming the suitability of the data for dimension reduction. The values of commonalities did not drop below 0.20, so there was no need to reduce the original number of nine variables that entered the factor analysis procedure. The choice of the number of factors followed the Kaiser rule, which determines the size of the eigenvalue of at least 1.0. Based on this rule, it was possible to extract three factors that explain 56.5% of the variability of all nine variables. However, these three factors differ slightly from the three groups we defined (external benefits, internal benefits, and SSCM). Their names, together with the results of the factor analysis, are shown in Table 7, and values of correlation coefficients lower than 0.200 were not shown for overview purposes.



Three factors were extracted. The first is F1, which consists mainly of variables: better adaptation to changing business landscape (Change_A; r = 0.736), improving cooperation with external stakeholders (Stakeholders; r = 0.717), rationalization of reverse logistics (Rat_RL; r = 0.687), and design of products taking into account environmental aspect (Enviro_D; r = 0.505). Since these variables are related in some way to external stakeholders, this first factor was named as “F1: challenges from external stakeholders”. The second extracted factor consisted mainly of three variables: improved environmental performance (Impr_EP; r = 0.815), increase in environmental awareness (Enviro_A; r = 0.777), and green shipping and distribution (Green_SD; r = 0.382). These three variables are associated with environmental responsibility, so the second factor was named "F2: Environmental responsibility". The third factor consisted mainly of two variables: supply chain integration—technological and physical level (SCh_Integ; r = 0.756), and consumption and cost reduction (Cons_CR; r = −0.650). Given the nature of these variables, the third factor was named "F3: Process rationalization".



These three factors have been the subject of prior research studies. The first factor was partly addressed by Matos and Hall [52] and by Matos and Silvestre [53], which point to the possibilities of managing value in the supply chain. Responsibility issues are often the subject of research that directly or indirectly focuses on the second factor identified by us, namely environmental responsibility. Carter and Easton [54] but also Govindan et al. [55] point out the perspective of corporate social responsibility and the triple bottom line. The third factor, namely process rationalization, is, in turn, focused on the supply chain in terms of both content [56] and information technology [57].




4.4. Differences Between Organizations with ISO 9001, ISO 14001 and Both Systems


In factor analysis, factor Z-score was recorded by linear regression. The three identified factors were further analyzed in terms of their intensity in individual types of organizations. Our research included organizations that had implemented the ISO 9001 system, organizations with the ISO 14001 system, and organizations with both systems. One-way ANOVA was used to test the differences between these organizations. This allows judgment of whether the meanings differ statistically between groups. The scale variable considered was the Z-score, calculated according to the following formula.


   z i  =    x i  −  x ¯   s   



(2)







The analysis showed that the first-factor “Challenges from external stakeholders” do not have a statistically significant difference between groups of organizations. However, a statistically significant difference emerged for the second and third factors - environmental responsibility and process rationalization. The graphical results of the Z-score are shown in Figure 3 (a detailed distribution of responses is presented in Figure 4), with the mean for all types of enterprises at level 0. Thus, if mean in any of the categories was higher than 0, this meant that the factor was more significant for that type of organization. A value of less than 0 denotes less significance of the factor.



From this analysis, we can state that:




	
Considering issues of environmental responsibility (F2), the implementation of the ISO 14001 standard and two standards (ISO 14001 and ISO 9001) can be recommended.



	
The ISO 9001 standard itself has a slight impact on improving (decreasing) environmental liability (F2).



	
Looking at the issue of process rationalization (F3), it can be stated that both the ISO 9001 standard and the implementation of two tested standards simultaneously have a significant impact on and serve to improve of this.



	
Implementation of the requirements for only ISO 14001 has little impact on process rationalization (F3).








Next, we discuss these results in more detail.





5. Discussion


Research on the ISO 9001 standard has been conducted for many years and on different organizational levels [20,58]. When reviewing the literature, we concluded that there is a gap regarding studies analyzing the impact of this standard (especially its new edition from 2015) on the functioning of processes related to SSCM. The need for research in this area is indicated by, among others Mijatovic et al. [59], Santos et al. [60], and Binner [61].



Based on the research and analysis carried out in this study, we conclude that the implementation of the requirements of ISO 9001: 2015 supports the integration of environmental processes. Moreover, the main advantages of this standard are focused on improving the relationship between cooperating links in the supply chain, internal improvement processes, and improving relationships with external stakeholders. Bastas and Liyanage [31] and Zimon et al. [62] also find that the implementation of ISO 9001 requirements can improve not only the underlying processes in the supply chain, but also contribute to the improvement of SSCM to some extent.



The ISO 9001 standard is a universal standard applicable to many types of organizations, and it is possible to develop a quality management system based on it that also supports various types of organizational goals. Therefore, if organizations co-creating supply chains strongly emphasize issues related to sustainability, and especially environmental management, then the requirements of ISO 9001 will support their correct implementation. They can be particularly useful in the area of minimizing errors, ensuring repeatability, reducing risk, or strengthening relationships in supply chains. Dellana et al. [38] suggest that ISO 9001 certification provides managers with a framework for structured risk management processes and collaboration with supply chain partners. This is due to the fact that the ISO 9001: 2015 standard, apart from emphasizing the improvement of key processes in the organization, has introduced risk management requirements [63,64].



Managers must be able to identify risks and take appropriate actions in proportion to the potential effect, making risk planning and execution much more proactive and integrative [36]. The global use of the ISO 9001 standard makes it relatively easy to integrate this system with the ISO 14001 standard. Many authors claim that both standards complement each other and can generate synergistic effects [52,65]. The results of this study build upon these prior studies while producing industry-specific insights from a block of European manufacturers.



We observed that the organizations implementing both systems rated their impact on the improvement of almost all aspects examined by us higher than those who implemented only one standard. The results show that the implementation of only the ISO 9001 standard has less impact on improving issues regarding environmental responsibility, while ISO 14001 only slightly impacts the rationalization of processes.



It is the implementation of both systems that already has a significant impact. It can be concluded that the ISO 9001 standard can be an effective SSCM support system. It is quite common practice for organizations to implement the ISO 9001 standard as a foundation for system management and then to supplement it with the requirements of the ISO 14001 standard [19,35], which allows the development of a system that streamlines the effective implementation of basic business processes and focuses it on the correct implementation of environmental issues [41,66,67]. A closer look at the results obtained by the organizations that have implemented only the ISO 14,001 standard offers the conclusion that this standard quite effectively supports the implementation of typically environmental processes. However, it is not as effective if we extend improvements of internal processes to external practices related to SSCM. Therefore, organizations operating in the industry that want to improve SSCM more comprehensively should decide to implement and integrate the requirements of both ISO 9001 and ISO 14001.



The main goals of the ISO 9001 and ISO 14001 standards were to develop uniformity in governance that would make businesses and decision makers aware of the fact that management of the company should be directed at the needs of diverse stakeholders, including but not limited to clients [68]. The main objectives of the ISO standards include:




	(1)

	
To show external customers, based on objective evidence that the company does everything within its capabilities to maximize their satisfaction.




	(2)

	
The introduction in the company of such a management system that allows entering a path to sustainable development, enabling appropriate targeting, minimization of losses, and improvement of the functioning of internal processes.




	(3)

	
To enable the company to creatively adapt the general requirements of the standard to the specifics of the business, size, sector, objectives, and strategies or existing market rules.









The ISO, with its requirements, gives any company guidance on the development of a quality management system architecture. This is based on a process level approach to development along with goals and metrics for continuous improvement [69]. The ISO 9001 and ISO 14001 standards guidelines helps with oversight of such areas in a company including but not limited to: the development of system documentation, management responsibility, employees’ rights, methods of communication, maintenance management, acquisition and management, comprehensive implementation of the product or measurement, analysis, and improvement, etc.



It should be noted that the implementation of a standardized management system is an investment [70]. Practitioners and numerous empirical studies show that the implementation of standardized management systems is not an easy task, as it requires the people involved in the process extensive knowledge covering specifics of a company and the specific requirements of the system [71]. It should be noted that if done incorrectly or without an integrated approach, systems can be a source of additional problems and costs [72]. A properly developed and executed implementation process and the improvement of the quality and environmental management system according to ISO standards can lead to a number of internal and external benefits [73]. An analysis of the literature shows that the potential benefits are diverse and should be considered in the context of the expectations and objectives adopted in the implementation phase of the system. Based on the research results obtained in this study, it can be concluded that the implementation of each of the two standards studied can support SSCM in the manufacturing sector and textile industry. Greater effects will be obtained by supply chains in which participants decide to implement the requirements of both standards. However, the implementation of only one of these standards will still have positive effects. The proper functioning of standardized management systems requires time and is expensive. System maintenance generates costs that are not always acceptable to smaller organizations. The decision to implement the system should be well considered and consulted with partners who create supply chains [74]. Bearing in mind the problems faced by manufacturers in general and textile companies specifically, there are significant ecological issues to address. The implementation and integration of standardized systems will allow goals to be shared more systematically and consider the requirements of both internal and external stakeholders.



Implications, Further Research Directions, and Limitations


The results of this study contribute to theory development by exploring dimensions of quality and environmental management, positing new research questions in an exploratory look at multiple countries within a textile industry context, and confirming relationships posited in previous research. We suggest that continued research in this field should take into consideration the SSCM impacts of a manufacturer when assessing the impacts of ISO standards or when modeling supplier practices that include both ISO quality and environmental management systems. It would be interesting to examine the impact of the implementation of standardized management systems on SSCM from the perspective of links that play different roles in supply chains. In the future, we plan to examine the opinions of companies operating in Western and Eastern Europe and compare the results.



In this study, we show that both ISO 9001 and 14001 have the potential, when used under the right circumstances, to improve internal firm and external benefits across the supply chain. These systems can be a tool for both quality and environmental management that together have more dynamic benefits to those firms who implement them and their supply chains. These two standards assessed in this study can be applied across firms to leverage the synergies associated with implementation, such as environmental performance, reduced consumption and costs, improved product design, and the ability to adapt to a changing business landscape. Through the use of survey data and our analysis, the information from the respondents in this study builds on prior research further develops theory. It does this by providing a better understanding of ISO standard uncertainties, risks, benefits, and implications for awareness and cooperation with stakeholders within a supply chain. We find that ISO implementation does not make for a level playing field and that the level of integration and impact on supply chains will vary. This variance can allow some firms to obtain competitive advantages from implementation, while other plants will struggle with quality management and environmental management systems development, integration, and value propositions.



Limitations of this study include generalizability, causality, and empirical testing. The sample size, countries and the industry involved also limit the generalizability of the findings. The approach does not support causality or the ability to empirically test a broad set of propositions surrounding two ISO standards and objective measures of the benefits and supply chains. Suggestions for future research focus on the evolutionary rather than the revolutionary nature of ISO standard implementation within firms and their supply chains. To this end, there is a need for a qualitative and further quantitative assessment of relationships identified from this study. Researchers should expand supply chain constructs to include a supplier’s operational, tactical, and strategic orientation. Additional research should test relationships between the orientation toward standards, competence, and performance. The proposed research can go beyond two standards and include combinations of other ISO standards such as 2600 for corporate social responsibility or 50,000 for energy management systems. It could even include more specific standards within the 14,000 series for product labeling. The development of more research on combinations of standards will help aid the assessment and understanding of impacts necessary to further advance sustainable supply chain management SSCM integration.



Focusing on the textile industry has broadened our empirical research from primary data sources. Secondary data sources, such as Compustat, with the help of event study analysis, were used since the utilization of standards within specific industries will be beneficial to advance research. This would be an extension of Graafland [23], along with Zimon and Madzík [24] or Bastas and Liyanage [75]. Further examination of other foundational studies and new data collection efforts will support and advance our understanding of standards, implementation, benefits, and how the attributes of standards extend to supply chains.





6. Conclusions


Our work in this study attempts to answer the question “To what extent do standardized quality and environment management systems support SSCM in a manufacturing industry?” The research analyzed the opinions of organizations that implemented a quality management system according to ISO 9001, ISO 14001, and both standards. Nine selected aspects of the firms studied were analyzed and classified into three groups: internal benefits, external benefits, and SSCM. Based on the obtained research results, it was found that each of the analyzed systems supports the correct implementation of the analyzed aspects, yet the impact strength is different. The ISO 9001 standard focuses mainly on improving internal processes in the examined organizations and cooperation between the links that form supply chains. This standard also has some impact on improving environmental processes. The implementation of the ISO 14,001 standard has quite a significant impact on the implementation of environmental processes in the examined organizations. Organizations that have implemented both standards have the most favorable results. We concluded that these standards complement and contradict each other in achieving their objectives.



The examined aspects of the firms in this study were classified into three successive groups: challenges from external stakeholders, environmental responsibility, and process rationalization. The analyses also showed that the implementation of both standards has the most significant impact on the improvement of the examined aspects. The ISO 14,001 standard has a minimal impact on process rationalization. In turn, the implementation of a quality management system according to ISO 9001 does not improve the implementation of environmental issues to a small extent.



In summary, it can be said that enterprises operating in the textile industry should consider implementing standardized management systems. These systems, by supporting and complementing each other, will allow for more efficient and effective management of a sustainable supply chain. The integration of standardized management systems in the supply chain allows for the development of a comprehensive approach to process management. If the systems functioned separately, the focus would be on various aspects of management.
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Figure 1. Assessment of examined aspects. 
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Figure 2. Normality examination; Empirical CDF (left) and histograms (right). 
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Figure 3. The graphical results of the Z-score. 
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Figure 4. Detailed distribution of responses. 
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Table 1. Characteristics of the organizations.
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Feature of the Test

	
Description Information from the Test Sample

	






	
Size of the organization

	
Small

	
53




	
Medium

	
42




	
Large

	
20




	
Management systems

	
ISO 9001

	
45




	
ISO 14001

	
32




	
ISO 9001 & ISO 14001

	
28




	
Country

	
Poland

	
57




	
Slovakia

	
21




	
Czech Republic

	
27
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Table 2. Main characteristics of variables.






Table 2. Main characteristics of variables.





	
Group

	
Question/Variable

	
Abbreviation

	
Answers






	
SSCM

	
Rationalization of reverse Logistics

	
Rat_RL

	
Scale from 1 (no impact) to 5 (very strong impacts)




	

	
Green shipping and distribution

	
Green_SD




	

	
Supply chain integration (technological and physical level)

	
SCh_Integ




	
External benefits

	
Improved environmental performance

	
Impr_EP

	
Scale from 1 (no impact) to 5 (very strong impacts)




	

	
Consumption and cost reduction

	
Cons_CR




	

	
Design of products taking into account environmental aspects

	
Enviro_D




	
External benefits

	
Better adaptation to the changing business landscape

	
Change_A

	
Scale from 1 (no impact) to 5 (very strong impacts)




	

	
The increase in environmental awareness

	
Enviro_A




	

	
Improving cooperation with external stakeholders

	
Stakeholders
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Table 3. Reliability test results.






Table 3. Reliability test results.





	Variable
	Scale Mean If Variable Deleted
	Scale Variance If Variable Deleted
	Corrected Variable-Total Correlation
	Cronbach’s Alpha If Variable Deleted





	Rat_RL
	31.219
	14.557
	0.452
	0.697



	Green_SD
	31.333
	15.628
	0.347
	0.715



	SCh_Integ
	30.990
	15.606
	0.266
	0.730



	Impr_EP
	31.162
	13.964
	0.486
	0.690



	Cons_CR
	30.962
	15.345
	0.324
	0.719



	Enviro_D
	31.019
	14.884
	0.422
	0.703



	Change_A
	30.867
	14.501
	0.451
	0.697



	Enviro_A
	31.019
	15.192
	0.329
	0.719



	Stakeholders
	30.971
	13.759
	0.562
	0.676
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Table 4. Descriptive statistics of examined variables.
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	Variable
	Mean
	95% CIFMLB*
	95% CIFMUB*
	5% Trimmed Mean
	N
	Standard Deviation
	Median
	Kurtosis
	Skewness





	Rat_RL
	3.724
	3.562
	3.886
	3.749
	105
	0.838
	4.000
	−0.347
	−0.339



	Green_SD
	3.610
	3.467
	3.750
	3.632
	105
	0.727
	4.000
	1.001
	−0.620



	SCh_Integ
	3.952
	3.786
	4.119
	4.003
	105
	0.859
	4.000
	−0.226
	−0.557



	Impr_EP
	3.781
	3.603
	3.959
	3.823
	105
	0.920
	4.000
	−0.282
	−0.379



	Cons_CR
	3.981
	3.820
	4.142
	4.034
	105
	0.832
	4.000
	0.163
	−0.679



	Enviro_D
	3.924
	3.768
	4.080
	3.937
	105
	0.805
	4.000
	−0.947
	−0.086



	Change_A
	4.076
	3.911
	4.241
	4.127
	105
	0.851
	4.000
	−0.539
	−0.529



	Enviro_A
	3.924
	3.757
	4.091
	3.971
	105
	0.863
	4.000
	−0.526
	−0.401



	Stakeholders
	3.971
	3.803
	4.140
	4.024
	105
	0.871
	4.000
	−0.489
	−0.478
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Table 5. Results of ANOVA.






Table 5. Results of ANOVA.





	

	
Sum of Squares

	
df

	
Mean Square

	
F

	
Sig.






	
Rat_RL * MS

	
Between Groups (Combined)

	
2.553

	
2

	
1.277

	
1.849

	
0.163




	
Within Groups

	
70.437

	
102

	
0.691

	

	




	
Total

	
72.990

	
104

	

	

	




	
Green_SD * MS

	
Between Groups (Combined)

	
2.442

	
2

	
1.221

	
2.371

	
0.099




	
Within Groups

	
52.548

	
102

	
0.515

	

	




	
Total

	
54.990

	
104

	

	

	




	
SCh_Integ * MS

	
Between Groups (Combined)

	
5.920

	
2

	
2.960

	
4.262

	
0.017 *




	
Within Groups

	
70.842

	
102

	
0.695

	

	




	
Total

	
76.762

	
104

	

	

	




	
Impr_EP * MS

	
Between Groups (Combined)

	
13.193

	
2

	
6.597

	
8.999

	
0.000 **




	
Within Groups

	
74.769

	
102

	
0.733

	

	




	
Total

	
87.962

	
104

	

	

	




	
Cons_CR * MS

	
Between Groups (Combined)

	
2.509

	
2

	
1.255

	
1.842

	
0.164




	
Within Groups

	
69.453

	
102

	
0.681

	

	




	
Total

	
71.962

	
104

	

	

	




	
Enviro_D * MS

	
Between Groups (Combined)

	
4.039

	
2

	
2.019

	
3.251

	
0.043 *




	
Within Groups

	
63.352

	
102

	
0.621

	

	




	
Total

	
67.390

	
104

	

	

	




	
Change_A * MS

	
Between Groups (Combined)

	
0.907

	
2

	
0.454

	
0.621

	
0.539




	
Within Groups

	
74.483

	
102

	
0.730

	

	




	
Total

	
75.390

	
104

	

	

	




	
Enviro_A * MS

	
Between Groups (Combined)

	
4.463

	
2

	
2.231

	
3.121

	
0.048 *




	
Within Groups

	
72.927

	
102

	
0.715

	

	




	
Total

	
77.390

	
104

	

	

	




	
Stakeholders * MS

	
Between Groups (Combined)

	
3.789

	
2

	
1.894

	
2.572

	
0.081




	
Within Groups

	
75.125

	
102

	
0.737

	

	




	
Total

	
78.914

	
104

	

	

	








* p-value less than 0.05; ** p-value less than 0.01
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Table 6. Results of bivariate correlation analysis.






Table 6. Results of bivariate correlation analysis.
















	
	Rat_RL
	Green_SD
	SCh_Integ
	Impr_EP
	Cons_CR
	Enviro_D
	Change_A
	Enviro_A





	Green_SD
	0.169
	
	
	
	
	
	
	



	
	0.086
	
	
	
	
	
	
	



	SCh_Integ
	0.142
	0.155
	
	
	
	
	
	



	
	0.149
	0.115
	
	
	
	
	
	



	Impr_EP
	0.270
	0.302
	0.218
	
	
	
	
	



	
	0.005 **
	0.002 **
	0.026 *
	
	
	
	
	



	Cons_CR
	0.351
	0.210
	−0.082
	0.221
	
	
	
	



	
	0.000 **
	0.031*
	0.406
	0.024 *
	
	
	
	



	Enviro_D
	0.211
	0.097
	0.175
	0.328
	0.285
	
	
	



	
	0.031 *
	0.327
	0.073
	0.001 **
	0.003 **
	
	
	



	Change_A
	0.353
	0.219
	0.268
	0.132
	0.151
	0.289
	
	



	
	0.000 **
	0.025*
	0.006 **
	0.179
	0.123
	0.003 **
	
	



	Enviro_A
	0.170
	0.136
	0.125
	0.391
	0.119
	0.172
	0.191
	



	
	0.083
	0.166
	0.205
	0.000 **
	0.228
	0.080
	0.051
	



	Stakeh.
	0.371
	0.301
	0.242
	0.328
	0.265
	0.340
	0.444
	0.202



	
	0.000 **
	0.002 **
	0.013 *
	0.001 **
	0.006 **
	0.000 **
	0.000 **
	0.039 *







* p-value less than 0.05; ** p-value less than 0.01.
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Table 7. Results of factor analysis.






Table 7. Results of factor analysis.





	
Variable

	
Communalities Extraction

	
Loaded Factor Matrix




	
F1: Challenges from External Stakeholders

	
F2: Environmental Responsibility

	
F3: Process Rationalization






	
Better adaptation to the changing business landscape

	
0.645

	
0.736

	

	
0.321




	
Improving cooperation with external stakeholders

	
0.582

	
0.717

	
0.228

	




	
Rationalization of reverse Logistics

	
0.511

	
0.687

	

	




	
Design of products taking into account environmental aspect

	
0.346

	
0.505

	
0.298

	




	
Improved environmental performance

	
0.709

	
0.211

	
0.815

	




	
The increase in environmental awareness

	
0.608

	

	
0.777

	




	
Green shipping and distribution

	
0.258

	
0.333

	
0.382

	




	
Supply chain integration (technologiccal and physical level)

	
0.695

	
0.290

	

	
0.756




	
Consumption and cost reduction

	
0.732

	
0.524

	

	
−0.650












© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).
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