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Abstract

:

Sustainable consumption has been addressed in the literature in recent years, especially in relation to changing from a traditional consumption to sustainable consumption. Reducing environmental impacts from waste generation has been the focal point of sustainable consumption. However, a large number of attributes has caused a complexity in understanding which attributes effectively enhance the consumption. In particular, sustainable consumption has been facing a negative trend due to low levels of knowledge about packaging’s environmental impact, failed communication which leads to misperception and irresponsible behavior. This study contributes to proposing a set of attributes for enhancing sustainable consumption in the Indonesian food industry, to fulfill the lack of understanding of the attribute interrelationships using qualitative information. This study proposes a set of attributes to enhance sustainable consumption with qualitative information by assessing the interrelationships among the attributes employing the Delphi method and fuzzy decision-making trial and evaluation laboratory method to provide causal and effect relationships. As a result, corporate communication, consumer perception, consumer behavior, and product packaging are major aspects for sustainable consumption enhancement. Corporate communication becomes a major driver to affect perception and behavior. This study proposes a managerial insight for the packaged food industry on improving several criteria including green marketing, green consumerism, verbal features, and importance of information.
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1. Introduction


Packaged food consumption is experiencing a rapid growth. The Indonesian packaging industry is forecast to reach 159.2 billion units by 2024 at 2.4% of growth rate, and 44% of the share belongs to food products [1]. Food consumption continues to grow and contributes to 30% of total waste in the landfills, causing an environmental degradation and placing the country as the second biggest waste contributor in the world [2,3]. This growth has triggered waste generation where one third of parts of food products becomes waste, and generally contributes to 1.3 billion tons of food per year [4,5]. Such waste generation reflects that food packaging has not been treated properly to be environmentally friendly, and that consumers have been neglecting sustainable consumption [6,7,8]. Specifically, Olsen and Tuu [9] suggested that sustainable consumption (SC) potentially reduced the environmental impact. However, Potter and Röös [10] argued that SC remained neglected as consumers lack sustainable perception and behavior due to failed communication from the industry. Moreover, studies claimed that there is a lack of understanding of the effect of corporate communication on consumer perception and behavior [7,11,12]. This indicates that SC assessment requires a further exploration.



Prior studies have attempted to assess and explore SC as a change from traditional to environmentally friendly consumption with an effect to the environment [13,14]. Bravi et al. [15] highlighted the potential advantage of SC in lowering the environmental impact by pressing the waste generation. However, SC is often considered to be problematic due to the complexity and involvement of many attributes [16,17,18]. The complexity involves a conflict between consumers’ personal attributes, such as consumer perception and behavior, and industry attributes, such as product packaging and corporate communication [9,19,20]. Specifically, the industry tends to miscommunicate sustainable information which leads to a loss of understanding among consumers in their perception and behavior toward sustainable products [10,21,22]. In particular, Brennan et al. [7] argued that although prior studies have attempted to assess SC, the literature lacks an exploration of consumer perception and behavior toward the product packaging impact to the environment in relation to the effect of corporate communication. Therefore, an explicit investigation of how consumers’ perception and behavior, corporate communication, and product packaging contribute to the SC enhancement must be addressed.



In the literature, the attributes of consumers’ perception, consumers’ behavior, corporate communication, and product packaging showed to have effects on SC [6,23,24]. Specifically, Altintzoglou et al. [25] presented that consumers with environmental awareness tend to have a positive perception and behavior toward sustainable products. Moreover, products with environmental material such as recyclable packaging potentially motivates consumers to perceive and behave sustainably. However, Hoek et al. [18] argued that consumers with sustainable perceptions do not always translate into sustainable behavior due to ineffective communication from the industry. Prior studies found that despite corporate attempts to communicate sustainable information and environmentally friendly packaging, the perception of sustainable information is limited among the consumers [23,26,27]. Fischer et al. [28] reviewed that even though communication plays an important role, the literature remains lacking on the understanding, as only a few studies relate the topic of SC with corporate communication as an attribute. Therefore, this study argues that corporate communication should be a recommended form of appeal for enhancing the attributes toward sustainable consumption.



Prior studies have addressed SC attributes in different ways. Olsen and Tuu [9] presented that SC entails conflicting attributes. Hoek et al. [18] linked SC attributes to different stakeholders and indicated a complexity and uncertainties in understanding the decision-making problems. Morley [29] recognized a complexity in understanding the SC attributes, and highlighted the importance of the interrelationships among the attributes. However, these interrelationships among the attributes are not fully understood. This indicates that prior studies tend to miss addressing this gap, and it is necessary to examine the interrelationships between the attributes and the linguistic preferences. This study applies the Delphi method to obtain a consensus evaluation from an expert panel for selecting the important attributes by using a five-point Likert scale questionnaire. This study examines the attribute interrelationships with qualitative information from the decision-making experts’ linguistic preferences using the fuzzy decision-making trial and evaluation laboratory (fuzzy DEMATEL) [30,31]. The objectives are as follows:




	
To identify a set of valid attributes to enhance sustainable consumption;



	
To justify practical improvement under uncertainties








This study contributes to expanding the literature on SC with an emphasis on the role of corporate communication in affecting consumer perception and behavior, following up prior studies which have indicated a lack of an exploration of the communication’s effects on the perception and behavior [7,12]. This study focuses on assessing the attributes’ interrelationships depicted in causal-effect graphs and, indeed, the results show that SC can be enhanced by relying on effectively and efficiently communicating sustainable information to the consumers, to strengthen their perception and behavior. Green marketing, consumerism, verbal features, and information importance are among the highlighted criteria that the industry should prioritize on in a form of action plans. The rest of the study is organized as follows. Section 1 focuses on the introduction to how this study achieves the objectives through the literature background, highlighting the research gap and proposed method. Section 2 reviews the literature on sustainable consumption along with the attributes. Section 3 presents the method and analysis of data. Section 4 discusses the results and presents figures about the analyzed attributes. Section 5 focuses on industrial and theoretical implications, and limitations and future study directions. Section 6 concludes the study and presents the potential areas of improvement for future studies.




2. Literature Review


To provide a better understanding based on a theoretical perspective, this section reviews related literature addressing SC. Proposed methods and measures are also reviewed.



2.1. Sustainable Consumption


SC is defined as a use of goods and services that fulfill basic needs and bring a better quality of life, while minimizing disadvantages to the environment through pollution and waste [14,32]. Furthermore, SC needs a continuous nurture through an adaptive, balanced, and contextualized approach to consumption without causing any form of damage and dysfunction in the environment, improving resource use efficiency, and avoiding hyper-consumption [13,15,16]. Olsen and Tuu [9] extended the definition to an evolution process toward meeting the present needs without comprising the future generations’ needs. Hoek et al. [18] added that SC comprises reducing waste and consumption of products with harmful effects on the environment. These various definitions require specific attributes which are linked with consumer perception, consumer behavior, product packaging, and how sustainable information is communicated by the corporations.



Consumer perception has impacted the consumption of sustainable products. For instance, Altintzoglou et al. [25] claimed that consumers with a positive perception on the product’s environmental impact tend to exhibit sustainability in their consumption. Awan et al. [33] emphasized that consumer perceived knowledge driving the activities have a positive effect on the corporate improvements. Perception motivates the consumption towards sustainable products due to the personal gains such as health and the environmental protection [10,11,34]. Moreover, Thomas et al. [12] suggested that SC is enhanced by positive consumer perceptions of sustainable information which influences their preferences toward the product. However, studies found that there are limitations in consumer perception which leads to unsustainable consumption. For example, Boesen et al. [6] emphasized on a misperception where consumers tend to perceive SC based on the extrinsic aspect of the product such as the packaging material, not the packaging environmental impact. Such misperception tends to cause consumer misunderstandings about SC [7,26,35]. Additionally, Feil et al. [36] argued that perceptions on SC are difficult to capture due to different characteristics possessed by the consumers. Thus, this study stresses further exploration of how consumer perception of sustainability impacts SC.



Consumer behavior becomes a potential determinant toward SC. For instance, according to Yokokawa et al. [27], the environmental impact of a product depends on how consumers treat the product after the consumption. Dhir et al. [37] argued that there is a positive connection between consumers’ behavior of reducing waste and the benefits. Further, prior studies suggested that consumer behavior such as properly treating the product potentially reduces waste generation [7,9,38]. However, there is an inconsistency with consumer behavior toward SC in different domains. For example, consumers may exhibit sustainable behavior in the food domain, but not in other domains due to challenges such as low of knowledge and misperception of sustainability [17,24,39]. This indicates that sustainability is not fully understood, but only partially, and does not always imbed in the behavior. Moreover, according to Rondomi and Grasso [40], there is a lack of clear understanding on consumer behavior toward SC due to many attributes influencing that behavior. For example, Dorce et al. [11] claimed that even consumers with sustainable intentions do not always result in having a sustainable behavior. Therefore, consumer behavior remains in question to impact and enhance SC.



Product packaging plays a role in SC through the environmental impact. Often, the impact depends on the packaging design and material which should be determined thoroughly [8,41]. Brennan et al. [7] presented that during the production phases, packaging design and material continue to be improved to slow down waste generation by extending the expiry life. Moreover, packaging prevents the product from potential damage and degradation during the storing and transporting processes, and thus prolongs the time for becoming waste [42,43]. However, Yokokawa et al. [27] argued that environmentally friendly packaging design and material does not always attract consumers’ preferences. Specifically, consumer preferences fall upon the packaging information and usability [44,45]. Chen et al. [20] argued that although the information on the packaging in form of sustainable labels effectively affect the preferences, consumers tend to be overwhelmed by the various labels; this indicates an inconsistency. Therefore, sustainable consumption based on the product packaging impacts the environment depending on the packaging production phases and clarity with the sustainable information to convince consumers.



Corporate communication impacts SC by improving consumers’ sustainable awareness and knowledge. Commonly, corporate communication comes in the form of information found in the sustainable labels. For instance, Thomas et al. [12] claimed that sustainable labels effectively affect consumers to have a positive perception and opinion about the product. Moreover, through these labels, corporations communicate with the consumers about the product benefits or risk to the environment [7,21,46]. However, Sultan et al. [47] argued that labels are not the only effective medium for corporations to communicate with consumers. Several studies suggested that corporate communication mediums should be interactive with the consumers and emphasize the environmental benefits to enhance SC [19,28,48]. In contrast, corporations often fail to communicate with consumers due to information asymmetry and overload [22,44,49]. Flanagan and Priyadarshini [24] explained that the asymmetry comprises of consumers’ misunderstanding of sustainable information. According to Liu et al. [50], information asymmetry becomes a determining reason that hinders consumers from SC. Therefore, corporate communication remains in question in terms of the impact toward SC.




2.2. The Proposed Measures


This study highlights attributes that include four aspects and 18 criteria. The aspects consist of product packaging (A1), consumers’ perception (A2), corporate communication (A3), and consumers’ behavior (A4), as seen in Table 1.



Product packaging has a direct impact on the environment through waste. Therefore, either sustainability information on product packaging or type of packaging material are important attributes to improve SC. Sustainable information can be in the form of sustainability labels (C1) that are found on packaging [40,44,45]. These labels should be beyond a display purpose on the packaging, but more importantly the labels need to have a good visibility [23]. Another criterion is the packaging design in terms of having a green appearance [27,35]. Consumers determine green appearance (C2) by looking into the product through labels assessment, ingredients reading, packaging assessment, and products’ green performance analysis [41]. Material type of packaging (C3) is another a criterion for this aspect. Packaging material choices are the important attribute in decreasing the environmental burden of packaging [35,42]. In addition, packaging recyclability (C4) is a criterion in relation to consumers’ knowledge on the environmental impacts of packaging [6]. Furthermore, consumers tend to have limited knowledge about packaging sustainability. The environmental impacts of packaging (C5) are varieds depending on the recycling rates [6,43]. Consumers do not seem to have knowledge of the production process of product packaging and the packaging impact during transporting process on the environment.



Consumers’ perception about sustainability consists of three criteria. Practice of SC is related to consumers’ awareness or consciousness (C6) about environmental benefits [41,50]. In combination with commitment to environmental protection, the knowledge of environmental benefits contributes to the consumers’ environmental consciousness. Moreover, the knowledge about the disposal phase of packaging (C7) also plays an important role for sustainability. Consumers’ perception of SC is based on what should happen at the disposal stage of packaging [6]. Another criterion comprises consumers’ knowledge of sustainability labels [6,35]. Sustainability labels (C8) are one of the cues found on packaging that may lead consumers to having a perception about the product.



This study proposes the aspect of corporate communication consisting of seven criteria. Corporations potentially improve SC by communicating sustainability characteristics (C9) to the consumers [23]. These characteristics assist consumers to identify the desired attributes that belong to their beliefs and values. Apart from the characteristics, corporations should emphasize the environmental benefits in their communication efforts (C10) with the consumers [48]. This is to counter the corporate communication which focuses mostly on the product’s benefits instead of educating the consumers about the environmental benefits. Information plays an important role (C11) in persuading consumers to change their behavior more sustainably [40,49]. The importance also lies on how corporations build the message when exerting a communication effort with the consumers, and consequently which media are used for delivering the message so that the information becomes effective. One of the communication efforts with the consumers is through green marketing (C12) [28,41]. This is effective in improving SC as it involves more interactive actions between the corporations and the consumers. In addition, the source of information (C13) is no less important than the information content itself [46,49]. This is related to how consumers trust the information given by the corporations. Corporations communicate with the consumers through campaigns to augment the perception (C14) of SC [22]. Moreover, another effort of communication is through verbal features (C15). Verbal features are often used to communicate sustainability explicitly through informative description on the packaging [19,35].



Consumer behavior consists of three criteria to enhance SC. Green consumerism (C16) is a criterion where consumers place price, convenience, and quality pertaining to the environmental and social benefits as top considerations [38,41]. Green consumers are more critical when it comes to corporations not being responsible with the environmental impact of their products. Consumer behavior is extended to the life cycle in domestic phases (C17) [39]; not only the production phases, but also domestic or household consumption phases must be taken into consideration. In addition, dietary changes (C18) also contribute to SC, as consumers reduce their consumption of certain products based on their concern on the environment [18,39].





3. Methodology


3.1. Study Background


In Indonesia, food consumption has been increasing and has contributed to a large amount of food waste in the landfill. According to the Ministry of Environment and Forestry of Indonesia [3], waste produced from food product consumption dominates at 30% of the total amount of all waste types, wherein 32% originate from household consumption. Overall, the Indonesian household food consumption has contributed 20 million tons of waste every year, with 300 kg of waste per person per year [51,52]. There is 46% of waste that has not been managed every year. More specifically, packaging waste from food products is accountable for 9 out of 10 of all waste types [53]. This increase in waste generation is evidence that SC has been a challenge in Indonesia.



Perception about the packaging environmental impact has been low among the food consumers, which leads to irresponsible behavior. The corporates producing packaged food products are responsible for communicating the importance of SC in order to lower the waste generation. Corporates tend to lack of capability of effectively communicating SC to shape consumer perception and change their behavior. As a country with a huge population, the yearly Indonesian waste generation can be significantly lowered through SC.



Thus, this study examines the SC attribute interrelationships to provide insights for achieving SC in Indonesia. The initial attribute set is constructed from the literature, followed by an elimination and selection process using the Delphi method with a linguistic evaluating questionnaire. The experts were selected using a purposive sampling technique based on the number of years of experiences and intensity on sustainable consumption. This study involved 11 professionals with extensive experience of over 10 years in the Indonesian food industry, including eight experts from the food industry, and three from the academic field, as summarized in Table 2. A series of interviews with the experts is conducted for data validation based on their confirmation to check whether the attributes are valid for SC in Indonesia. Valid attributes are confirmed once over 75% of the experts come to an agreement and confirm. The questionnaire can be found in the Appendix A.




3.2. Delphi Method


Fuzzy set theory was integrated with the traditional Delphi method in order to achieve a decision made by a group of experts by addressing the fuzziness of the judgments [54,55]. This integration offers advantages in reducing the number of responses and investigation time for an effective assessment and transformation of the fuzzy evaluation into accurate data [56]. An initial set of SC attributes was provided to a panel of experts ranging from a CEO of a food production corporate to a number of academics who rated the importance level for each criterion using a five-point Likert scale based on their professional understanding. This study employed the Delphi method by corresponding with the expert panelists via e-mail. Most of the panelists have been in the Indonesian packaged food industry for over 10 years. The method allows the obtaining of a consensus evaluation from the panelists by applying three steps [19]. The analytical steps include (1) collecting experts’ evaluation scores for each criterion based on the importance level using the Likert scale of 0 (minimum importance) to 4 (maximum importance). The importance value of attribute b is evaluated by expert a as j = (xab; yab; zab), a = 1, 2, 3, …, n; b = 1, 2, 3, …, m; then weight jb of element b is jb = (xb; yb; zb), where xb = min (xab), yb = (   Π 1 n   yab)1/n, zb = max (zb). Therefore, this step allows for a transformation of the linguistic terms and triangular fuzzy numbers into linguistic values, as seen in Table 3; (2) checking whether the panelists arrived at a consensus-based evaluation for each criterion based on the consensus threshold. The consensus degree distance is normally used as an agreement measure, as the consensus approach means that each participant does not come to the same agreement [57]; and (3) readjusting the attribute set according to the consensus level based on the panelists’ comments and removing the attributes that were not accepted. The refining threshold of the valid indicators uses the following calculation of t =      ∑    a = 1  n    (Db/n). If Db ≥ t, the specific indicator of b is accepted. If Db < t, the indicator of b is unaccepted, is thus removed.




3.3. Fuzzy DEMATEL


A fuzzy set theory is applied to collect and transform the preferences in linguistic forms into triangular fuzzy numbers (TFNs), as seen in Table 3. The equations allow for the steps of normalization, aggregation, and defuzzification.



The assessment using a decision matrix focuses on the x attributes against the y attributes, where n refers to the number of decision makers. The linguistic preferences are represented by     D ˜  n    which denotes the decision-maker vector using    (  g   d ˜  L n  ,   g   d ˜   M    n  ,   g   d ˜   U    n   )    (to represent the linguistic preferences [19,30].


    D ˜  n  =    [        d ˜   L 1 j   1 y   ,     d ˜   M 1 j     1 y   ,     d ˜   L 1 j     1 y      ⋯      d ˜   L i 1   1 y   ,     d ˜   M i j     1 y   ,     d ˜   L i j     1 y        ⋮   ⋱   ⋮        d ˜   L 1 j   x 1   ,     d ˜   M 1 j     x 1   ,     d ˜   L 1 j     x 1      ⋯      d ˜   L i j   x y   ,     d ˜   M i j     x y   ,     d ˜   L i j     x y        ]    x y   ,   n = 1 ,   2 ,   … … ,   n  



(1)







The next step is to normalize the fuzzy numbers. With a condition of the decision-making group comprising n members,     d ˜   i j  n    represents the effect weights from all the attributes of ith and jth, which are assessed by nth decision making members.


   D =  (  g   d ˜   L i j  n  ,   g   d ˜   M i j    n  ,   g   d ˜   L i j    n   )    = [  (    d ˜   L i j  n  − m i n   d ˜   L i j  n   )  /  (  m a x   d ˜   L i j  n  − m i n   d ˜   L i j  n   )  ,      (    d ˜   M i j  n  − m i n   d ˜   M i j  n   )  /  (  m a x   d ˜   M i j  n  − m i n   d ˜   M i j  n   )  ,      (    d ˜   U i j  n  − m i n   d ˜   U i j  n   )  /  (  m a x   d ˜   U i j  n  − m i n   d ˜   U i j  n   )    ]   



(2)




where    (  g   d ˜   L i j  n  ,   g   d ˜   M i j    n  ,   g   d ˜   U i j    n   )    represents the normalized values of triangular fuzzy numbers.



The next step is to compute the normalized values that are obtained using the Equation (2), crisp values using the Equations (3) and (4).


   (  D   d ˜   L T i j  n    , D   d ˜   R T i j  n   )  =  [  g   d ˜   M i j    n  / ( 1 + g   d ˜   M i j    n  − g   d ˜   L i j  n   )  ,   g   d ˜   U i j    n  / ( 1 + g   d ˜   U i j    n  − g   d ˜   M i j    n  )  



(3)






  D   d ˜   i j  n  =  [     (  D   d ˜   L T i j  n    ( 1 − / D   d ˜   L T i j  n  ) +    (  D   d ˜   R T i j  n   )   2     )     (  1 − D   d ˜   L T i j  n  + D   d ˜   R T i j  n   )     ]   



(4)






  d   w ˜   i j  n  = m i n   g   d ˜   L i j  n  + D   d ˜   i j  n     (  m a x   g   d ˜   U i j    n  − m i n g   d ˜   L i j  n   )   



(5)







This method uses an initial direct relation matrix (IDRM) for aggregating the subjectivity of the judgements from the evaluators, which results in a synthetic value using the Equation (5). This matrix allows for denoting which criterion i affects criterion j.


   w  i j  n  =  (    w ˜   i j  1  +   w ˜   i j  2  +   w ˜   i j  3  … +   w ˜   i j  n   )  / n  



(6)







The matrix continues to be standardized for generating the direct relationship matrix (NDM) that has been normalized.


NDM = S ∗ IDRM



(7)




where   s = max  (    ∑   j = 1  n   w  i j  n   )    f     or all i from 1 to n.



Afterwards, once the total relation matrix is obtained, the total interrelationship of matrix Y is then calculated using the following equation.


TM = NDM (1 − NDM)−1



(8)




where I is an identity matrix.



The next step is to draw a causal diagram. Here, vector  α  denotes the sum of the values within the rows, while vector  β  refers to the value sum within the columns. The “prominence” axis of (  α + β )   refers to the importance. Meanwhile, the “relation” axis (  α − β )   represents the causal attributes. When the sum of (  α − β )   turns out to be negative, the attributes consisting of each aspect and criterion fall in the effect group. Vice versa, when the value sum turns out to be positive, the attributes fall in the causal group.


  α =   ∑   j = 1  n  N D  M  i j     ,   for   all   j   from   1   to   n  



(9)






  β =   ∑   j = 1  n  N D  M  i j     ,   for   all   i   from   1   to   n  



(10)








3.4. Analytical Steps


This study employs the following four analytical steps:




	
Transformation of linguistic information into fuzzy numerical data;



	
Transformation of triangular fuzzy numbers into crisp values;



	
Setting of interrelationship matrix for the crisp values and aspect-criteria grouping;



	
Mapping of a causal-effect diagram.










4. Results


The results are presented in the analytical steps, as follows.



Step 1: Transforming linguistic information into fuzzy numerical data.



The collected data from the experts come in linguistic forms. The evaluations of interrelationships among the aspects are, therefore, presented using a linguistic scale from ‘VL’ for being ‘very low influence’ to ‘VHI’ for being ‘very high influence’, as seen in Table 3.



These linguistic data are then transformed into triangular fuzzy numbers, as Table 4 shows.



The same data collection technique is implemented for criteria. The linguistic form of data range among ‘VL’ and ‘VHI’ using the same scale for evaluating the interrelationships among criteria.



Step 2: Transforming the triangular fuzzy numbers into crisp values.



As these fuzzy numbers are not possible to compute, procedures need to be followed in order to resolve the vague meanings and obtain precise, crisp values. Table 5 presents the average crisp values of the aspects for all the respondents.



Meanwhile, Table 6 shows the crisp values of the criteria for all the respondents. Both Table 5 and Table 6 are obtained from the computation using Equations (2)–(6).



Step 3: Setting the crisp values into an interrelationship matrix and aspect-and-criteria grouping.



The DEMATEL method is used for this process. This method functions to assess interrelationships through a causal-effect diagram. The aspects, including product packaging (A1), consumers’ perception (A2), corporate communication (A3), and consumers’ behavior (A4), are set into an interrelationship matrix. Table 7 shows the total interrelationship matrix of the aspects.



This matrix is then transformed into causal-effect interrelationships among the aspects, as seen in Table 8.



As for the criteria, the same method is employed. There are 18 criteria that are involved. They are set into an interrelationship matrix, as seen in Table 9, showing the total interrelationship of the criteria. The values in either Table 7 or Table 8 are obtained from the computation using Equations (6) and (8).



The matrix is then converted into causal-effect interrelationship matrix, as Table 10 shows, from a computation using Equations (9) and (10).



In either Table 7 or Table 9, there are α and β; the values of α are obtained from the accumulation of rows, while the values of β are obtained from the values of columns. To determine which values belong to the causal group, the value of α is subtracted by the value of β (α − β) for each aspect has to be positive. Otherwise, the aspects belong to the effect group. The mapping of ((α + β), (α − β)) is then transferred into a causal-effect diagram.



Step 4: Mapping the causal-effect diagram.



As seen in Figure 1 there are two aspects that belong to the causal group: A3 and A1. Meanwhile, A2 and A4 belong to the effect group. By assessing the strength of the line of the interrelationships, it can be seen that A3 is the main influencing aspect of SC. A3 shows the strongest impact on A2 and A4. A3 shows a weak influence on A1. A1 also shows weak influences on A2 and A4. The interrelationships of A2 and A4 are weak as well.



Figure 2 shows that there are criteria that belong to the causal group: C12, C16, C15, C11, C17, C9, C14, C10, C18, and C13. As for the rest of the criteria, they belong to the effect group. For the analysis, there are four criteria that are picked to be discussed as they show to be the strongest of the causal group.




5. Discussion


This section discusses the study’s theoretical and managerial implications for enhancing sustainable consumption in the literature and industry.



5.1. Theoretical Implications


This study discusses the theoretical implication to contribute to the literature by focusing on the causal aspects of SC. Based on the results, corporate communication (A3) and product packaging (A1) are among the causal aspects of SC. Particularly, corporate communication shows to be effective on the other SC aspects.



The results depict that corporate communication is among the causal aspects that play a significant role in achieving SC. Prior studies also found similar findings in which communication greatly impacts SC implementation [12,28,48]. Corporate communication entails effectively informing the consumers about the product’s sustainable information, with an emphasis on collaborating with consumers by interacting and building a relationship through social marketing or cause promotion, which can be included in the corporate social responsibility agenda. As found in prior studies, these collaborations and interactions should emphasize on communicating the sustainable benefits as the shared knowledge in order to improve the perception towards SC [36,48]. As a result, such knowledge potentially enhances the consumer perception of SC and, furthermore, improves the behavior, which is in line with other studies’ findings [19,22]. This study’s results show that corporate communication has a strong effect on other aspects, including consumer perception and behavior. In addition, the findings also show a similarity to other studies in which corporate communication have effects on product packaging, indicating that the communication depends on the product packaging when delivering the sustainable information to the consumers [10,12,47]. In sum, this study suggests that corporate communication should be achieved in integration through collaboration and interaction, and effective information on packaging to achieve and enhance SC. Future studies could explore the role of corporate communication in improving SC implementation, not only on the area of understanding the effects on perception and behavior, but on the challenges faced by the corporates, as asymmetry information often becomes a barrier.



Based on the results, product packaging is found to enhance SC, and prior studies have resulted in similar findings in which packaging is considered a potential way to directly inform the consumers about the product’s sustainability through the information reflected in the design and material [7,8,20]. Based on the results, this study also emphasizes that product packaging influences the other aspects including consumers’ perception and behavior. Similar to the findings from prior studies, this study’s results indicate the positive role of the packaging in improving the perception leading to sustainable behavior [7,44,49]. In particular, the sustainable information on the packaging normally comes in verbal and non-verbal forms, including letters, words, and phrases for a verbal form, and graphical information such as eco-labels for a non-verbal form. However, these findings are rather contradictive with prior studies which indicated that eco-labels can be difficult to differentiate and understand due to an exponential growth of the number of such labels over the years [12,21,34]. Therefore, this study suggests that product packaging should be used effectively by delivering easy-to-understand sustainable information and educating the consumers about proper packaging waste treatment. Future studies on product packaging’s impact on SC could place an emphasis on improving the production stage considering the use of recyclates and product’s recyclability after consumption.



In sum, in order to achieve SC, this study suggests giving corporate communication top priority, as this aspect exhibits the strongest effect on influencing consumer perception and behavior. Improving the product packaging as a tool to educate the consumers about the product’s sustainability is necessary to avoid mistreatment toward the packaging waste.




5.2. Managerial Implications


This section presents the criteria to provide industrial insights for food industry in Indonesia in order to improve the SC among the food consumers.



Green marketing (C12) plays an effective role to improve SC. The highlight of green marketing is an interactive communication among the corporations and consumers. One of the most common examples of green marketing programs are price cuts dedicated to environmental or social causes in the community, such as waste recycling or reduction programs. Specifically, in Indonesia food waste generation is caused by a lack of consumers’ contribution. Moreover, sustainable practices of consumption of packaged food products are low, and thus green marketing becomes an effective tool of corporate communication with the consumers to improve SC. There are benefits from conducting a green marketing strategy. For instance, as a result, purchasing sustainable packaged food provides consumers with a personal satisfaction for contributing to reducing waste. Nevertheless, corporations generate profits from the increased sales. Consumers with a concern in environmental impact tend to spend more on sustainable products or, at least, on green-marketed products. The impact of a successful green marketing strategy should improve the SC, as consumers become more concerned regarding their contribution to the environment. Therefore, this marketing strategy effectively affects sustainable consumption of packaged food products specially to generate less waste.



Green consumerism (C16) is affected by perception of the environmental impact. Consumers choose the food products based on the environmental impacts. The preferences tend to be based on the type of packaging, such as aluminum, carton, glass, or plastic, and extends to the reputation of the brand or corporation that produces the products. Although green consumers may be a niche community, their influence on other consumers must be considered. Moreover, the community is growing rapidly through social media campaigns in collaboration with environmental-oriented non-profit firms. Therefore, this study suggests that packaged food corporations should take advantage of the trend of green consumerism to obtain the attention. For example, corporations should involve more in reducing the use of materials that are harmful to the environment such as plastic straws and shopping bags in restaurants and shopping markets. Furthermore, this study suggests that corporations should consider using no packaging for the fresh products to generate less packaged food waste. In sum, green consumerism effectively improves SC with considerations such as corporate involvement with sustainable products during the production phases.



Verbal features (C15) are written letters, words, or phrases that are displayed on the product packaging. Such features affect consumers by allowing them to better understand the product sustainability. Moreover, corporations gain more trust from consumers by providing understandable sustainability features. This study suggests that packaged food corporations should take advantage of these features strategically to educate and convince the consumers during the decision-making process to purchase the products. This finding indicates that the use of verbal features potentially attracts consumers toward SC. These features comprise of sustainable information to accompany sustainable labels on the packaging and highlight the environmental benefits from purchasing the product. Moreover, verbal features can be an effective communication tool for corporations in building a sustainable brand or corporate image. A strong sustainable brand or corporate leads to contributing to greater SC. This study suggests that packaged food corporations should use descriptive verbal features on their product packaging in an attempt of communicating with consumers about sustainability. In addition, sustainability labels or logos should not be forgotten to be featured along with the verbal features.



Importance of information (C11) concerns on how corporates should be emphasizing on the content of information in their communication message for determining consumers’ behavior on SC. The information can be extended to more than features on product packaging, but also to corporate advertising and campaigning activities. Advertising can be achieved on either conventional media or on new media such as social media, corporate websites, and e-mailing. For the choice of media, this study suggests that corporates should study the audience characteristics so that the sustainability information can be effectively conveyed through the right media. Another way is that corporates can also use campaigns while collaborating with non-profit firms that focus on the environmental issues. Corporates that have collaborations with environment-oriented non-profit firms could gain a good reputation. As for the information, this study suggests that packaged food corporates should start from identifying well-studied environmental issues, preferably in the local community. Corporate campaigns that bring up a topic of the local environmental issue in their information will create an emotional bonding with the local consumers. This is as there is an image that the corporates want to solve the local community’s environmental problem.



This study proposes solutions for improving SC through the four criteria with the best performance. Packaged food corporates can use these criteria in their communication and marketing strategy, while at the same time contributing to the environmental sustainability through enhanced SC from the consumers. This study proves that the responsibility of sustainability does not only rely on what corporates should do but also on what the consumers can wisely choose to do. If applied with the right strategies and effectiveness, this helps to answer the environmental problem in Indonesia, especially to reduce the portion of waste from packaged food brands.




5.3. Limitations and Future Study Directions


There are limitations to this study. The attributes’ initial set is selected relying on the literature, which is subject to an incompletion to the model. Future study can extend the attributes set by involving the governmental attributes. This study uses a Delphi method to validate the attributes, yet is limited to the expert opinions which are subject to biases. Thus, involving a larger and more varied sample to validate the attributes is recommended for any future study. The generalizability of this study is limited to the food industry in Indonesia, however the results can be generalized in other companies in the food industry, which requires a future study to enhance the results’ generalizability. Alternatively, the future study could enlarge the geographical limitation by involving other countries and making a comparison among the countries in order to enrich SC.





6. Conclusions


This study involves 18 criteria categorized under four aspects including corporate communication, product packaging, consumer perception, and consumer behavior. The Delphi method is applied to eliminate and select the important attributes, and fuzzy DEMATEL is used to examine the attributes’ causal interrelationships by clarifying the experts’ opinions using their linguistic preferences.



The results show that two aspects fall in the causal group, with corporate communication exhibiting the strongest effect and product packaging having rather a weak effect toward the aspects in the effect group including consumer perception and consumer behavior. In particular, corporate communication requires greater attention for enhancing SC, as it strongly affects consumer perception and consumer behavior. Moreover, corporate communication needs to be prioritized for improving perception and behavior by focusing on collaboration and interaction with the consumers. Overall, 18 criteria are categorized into cause and effect criteria groups. This study recommends top causative criteria for enhancing SC in Indonesia, including green marketing, green consumerism, verbal features, and importance of information. Green marketing plays a role in involving the consumers in activities that support SC in order to raise the awareness and knowledge, building green consumerism among the consumers by persuasively communicating the sustainable information, improvement of sustainable verbal features through readable and understandable labels on the packaging, and emphasizing the sustainable information by using a combination of social media and mass media as communication tools to reach as many consumers as possible. Concentrating on these criteria is recommended to help practitioners effectively achieve SC in packaged food industry.



Furthermore, this study suggests that future studies should investigate attributes in a wider range by incorporating the government’s role in issuing policies toward the corporate’s sustainable activities and public support, to explore more possibilities and capabilities to enhance sustainable consumption. As an extension of this study’s results, corporate communication and product packaging could be further explored by integrating the use of digital technology, either from the operational side or consumer experience side. In sum, more studies are needed to better understand sustainable consumption, not only by identifying the causing and affected attributes, but also the challenges in the implementation.
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Appendix A


Questionnaire of sustainable consumption attributes’ interrelationship



Questionnaire



Sustainable consumption attributes’ interrelationship



Greetings,



We are a team of researchers from College of Management, Asia University, Taichung, Taiwan. Currently, we are conducting a study on sustainable consumption which is described as closely related to people’s consumption patterns of products on the market with the effect on the environment, taking place in Indonesia. The products discussed in this study are packaged food products, which are easily found in minimarkets to hypermarkets.



We appreciate and thank you for the willingness and time you have given to answer this questionnaire.



For further information or any question, please feel free to reach us.



This questionnaire aims to find the relationship between aspects and between criteria. There are four aspects and 18 criteria that will be asked in this questionnaire. The following is a description of the attributes in question.



	
Aspects

	
Criteria

	
Description




	
A1

	
Product packaging

	
C1

	
Sustainability labels

	
The visibility of sustainability labels on the packaging is important




	
C2

	
Packaging design

	
Green appearance of the product is part of the design of the packaging




	
C3

	
Material type

	
There are different types of packaging material that are sustainable




	
C4

	
Packaging recyclability

	
There are different recyclable types of packaging material




	
C5

	
Environmental impact

	
Product packaging have different impacts on the environment




	
A2

	
Consumer perception

	
C6

	
Environmental consciousness

	
Consumers’ consciousness about the environmental benefits




	
C7

	
Disposal stage

	
Consumers’ perception of the environmental sustainability is based on the material type and on what they can do at the end of life/disposal stage




	
C8

	
Knowledge of sustainability labels

	
Consumers have different degrees of knowledge in understanding labels on sustainable packaging




	
A3

	
Corporate communication

	
C9

	
Communication of sustainability characteristics

	
Corporates communicate sustainability characteristics with the consumers




	
C10

	
Communication of environmental benefits

	
Communication efforts should emphasize the environmental benefits




	
C11

	
Importance of information content

	
The role of information is important in determining consumer behavior changes




	
C12

	
Green marketing

	
Corporates conduct marketing strategies which are green/sustainability-based




	
C13

	
Source of information

	
Information for consumers are needed from the scientific field




	
C14

	
Augmentation of perception

	
Corporates do campaigns to augment the consumers’ perception




	
C15

	
Verbal features

	
Verbal features are used to communicate sustainability explicitly through labelling




	
A4

	
Consumer behavior

	
C16

	
Green consumerism

	
Green consumers are concerned on the environmental impacts of products they consume




	
C17

	
Lifecycle in domestic phase

	
Packaging lifecycle in domestic phase




	
C18

	
Dietary change

	
Consumers with a concern on the environmental issues may cause a dietary change









Matrix Filling Instructions



	
Of the attributes above (A1–A4 and C1–C18), please fill in the relationship between the aspect-to-aspect and criterion-to-criterion based on their importance with each other using the indicators below.



VHI = Very High



HI = High



M = Normal



L = Low



VL = Very Low



For example:
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Please leave the red boxes unfilled.



Answer sheets



Matrix of aspects



 [image: Sustainability 13 08021 i002]



Matrix of criteria



 [image: Sustainability 13 08021 i003]






This is the end of the questionnaire. If you have any suggestion or comment on the study, please feel free contact us. Thank you very much for your cooperation!
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Figure 1. Causal-effect diagram for aspects with interrelationship strength indicators. 
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Figure 2. Causal-effect diagram for criteria. 
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Table 1. Aspects and criteria of sustainable consumption.






Table 1. Aspects and criteria of sustainable consumption.





	
Aspects

	
Criteria

	
Description

	
Reference






	
A1

	
Product packaging

	
C1

	
Sustainability labels

	
The visibility of sustainability labels on the packaging is important

	
[23,40,44,45]




	

	

	
C2

	
Packaging design

	
Green appearance of the product is part of the design of the packaging

	
[27,35,41]




	

	

	
C3

	
Material type

	
There are different types of packaging material that are sustainable

	
[35,42]




	

	

	
C4

	
Packaging recyclability

	
There are different recyclable types of packaging material

	
[6]




	

	

	
C5

	
Environmental impact

	
Product packaging have different impacts on the environment

	
[6,43]




	
A2

	
Consumer perception

	
C6

	
Environmental consciousness

	
Consumers’ consciousness about the environmental benefits

	
[41,50]




	

	

	
C7

	
Disposal stage

	
Consumers’ perception of the environmental sustainability is based on the material type and on what they can do at the end of life/disposal stage

	
[6]




	

	

	
C8

	
Knowledge of sustainability labels

	
Consumers have different degrees of knowledge in understanding labels on sustainable packaging

	
[6,35]




	
A3

	
Corporate communication

	
C9

	
Communication of sustainability characteristics

	
Corporates communicate sustainability characteristics with the consumers

	
[23]




	

	
C10

	
Communication of environmental benefits

	
Communication efforts should emphasize the environmental benefits

	
[48]




	

	

	
C11

	
Importance of information content

	
The role of information is important in determining consumer behavior changes

	
[40,49]




	

	

	
C12

	
Green marketing

	
Corporates conduct marketing strategies which are green/sustainability-based

	
[28,41]




	

	

	
C13

	
Source of information

	
Information for consumers is needed from the scientific field

	
[46,49]




	

	

	
C14

	
Augmentation of perception

	
Corporates run campaigns to augment the consumers’ perception

	
[22]




	

	

	
C15

	
Verbal features

	
Verbal features are used to communicate sustainability explicitly through labelling

	
[19,35]




	
A4

	
Consumer behavior

	
C16

	
Green consumerism

	
Green consumers are concerned about the environmental impacts of products they consume

	
[38,41]




	

	

	
C17

	
Lifecycle in domestic phase

	
Packaging lifecycle in domestic phase

	
[39]




	

	

	
C18

	
Dietary change

	
Consumers with a concern about the environmental issues may experience a dietary change

	
[18,39]
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Table 2. Expert demographics based on position, gender, education levels, and years of experience.
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	Expert
	Position
	Gender
	Education Levels
	Years of Exp.





	1.
	Chief of Operations
	Male
	Ph.D
	26



	2.
	Director of Marketing
	Female
	Master
	13



	3.
	Marketing Manager
	Female
	Master
	10



	4.
	Marketing Manager
	Female
	Master
	12



	5.
	Product Development Manager
	Female
	Ph.D
	16



	6.
	Executive Marketing
	Female
	Ph.D
	14



	7.
	Restaurant Manager
	Male
	Master
	13



	8.
	Restaurant Manager
	Male
	Master
	11



	9.
	Academics
	Female
	Ph.D
	11



	10.
	Academics
	Male
	Ph.D
	9



	11.
	Academics
	Female
	Master
	7
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Table 3. Triangular fuzzy numbers’ linguistic scale.






Table 3. Triangular fuzzy numbers’ linguistic scale.





	Scale
	Linguistic Variable
	Corresponding Triangular Fuzzy Numbers (TFN)





	VL
	Very low influence
	(0.0, 0.1, 0.3)



	L
	Low influence
	(0.1, 0.3, 0.5)



	M
	Moderate influence
	(0.3, 0.5, 0.7)



	HI
	High influence
	(0.5, 0.7, 0.9)



	VHI
	Very high influence
	(0.7, 0.9, 1.0)










[image: Table] 





Table 4. Transformed triangular fuzzy numbers for aspects.
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	A1
	
	
	A2
	
	
	A3
	
	
	A4
	
	





	A1
	(1.000
	1.000
	1.000)
	(1.000
	0.300
	0.500)
	(0.500
	0.700
	0.900)
	(0.500
	0.700
	0.900)



	A2
	(0.500
	0.700
	0.900)
	(1.000
	1.000
	1.000)
	(1.000
	0.300
	0.500)
	(0.700
	0.900
	1.000)



	A3
	(0.500
	0.700
	0.900)
	(0.700
	0.900
	1.000)
	(1.000
	1.000
	1.000)
	(1.000
	0.300
	0.500)



	A4
	(0.500
	0.700
	0.900)
	(0.700
	0.900
	1.000)
	(1.000
	0.300
	0.500)
	(1.000
	1.000
	1.000)
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Table 5. Crisp values for the aspects.






Table 5. Crisp values for the aspects.












	
	A1
	A2
	A3
	A4





	A1
	0.654
	0.355
	0.493
	0.459



	A2
	0.275
	0.707
	0.371
	0.594



	A3
	0.502
	0.560
	0.728
	0.371



	A4
	0.484
	0.543
	0.264
	0.707
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Table 6. Crisp values for the criteria.






Table 6. Crisp values for the criteria.


























	
	C1
	C2
	C3
	C4
	C5
	C6
	C7
	C8
	C9
	C10
	C11
	C12
	C13
	C14
	C15
	C16
	C17
	C18





	C1
	0.735
	0.587
	0.519
	0.475
	0.513
	0.416
	0.359
	0.528
	0.466
	0.439
	0.518
	0.566
	0.315
	0.441
	0.533
	0.515
	0.334
	0.380



	C2
	0.564
	0.738
	0.555
	0.425
	0.514
	0.467
	0.412
	0.427
	0.499
	0.490
	0.466
	0.601
	0.351
	0.391
	0.516
	0.503
	0.386
	0.362



	C3
	0.598
	0.599
	0.714
	0.580
	0.629
	0.450
	0.483
	0.464
	0.498
	0.419
	0.468
	0.586
	0.353
	0.480
	0.517
	0.485
	0.510
	0.465



	C4
	0.544
	0.482
	0.600
	0.746
	0.577
	0.462
	0.509
	0.526
	0.481
	0.487
	0.552
	0.500
	0.473
	0.421
	0.485
	0.464
	0.511
	0.446



	C5
	0.546
	0.500
	0.603
	0.530
	0.745
	0.499
	0.548
	0.541
	0.464
	0.491
	0.550
	0.532
	0.492
	0.423
	0.499
	0.535
	0.528
	0.449



	C6
	0.529
	0.450
	0.533
	0.527
	0.543
	0.722
	0.499
	0.564
	0.502
	0.492
	0.433
	0.502
	0.489
	0.423
	0.554
	0.550
	0.473
	0.535



	C7
	0.496
	0.466
	0.571
	0.512
	0.548
	0.604
	0.759
	0.493
	0.432
	0.439
	0.466
	0.450
	0.490
	0.441
	0.516
	0.569
	0.559
	0.516



	C8
	0.575
	0.468
	0.553
	0.544
	0.543
	0.550
	0.546
	0.714
	0.449
	0.473
	0.467
	0.548
	0.472
	0.562
	0.486
	0.533
	0.507
	0.501



	C9
	0.578
	0.585
	0.517
	0.493
	0.498
	0.553
	0.545
	0.541
	0.731
	0.559
	0.484
	0.549
	0.542
	0.514
	0.520
	0.432
	0.441
	0.432



	C10
	0.544
	0.467
	0.517
	0.528
	0.525
	0.519
	0.498
	0.474
	0.552
	0.743
	0.551
	0.597
	0.527
	0.493
	0.430
	0.467
	0.475
	0.416



	C11
	0.530
	0.483
	0.482
	0.548
	0.495
	0.600
	0.567
	0.562
	0.486
	0.510
	0.738
	0.413
	0.641
	0.560
	0.448
	0.450
	0.457
	0.469



	C12
	0.596
	0.601
	0.633
	0.544
	0.543
	0.523
	0.518
	0.491
	0.548
	0.590
	0.497
	0.733
	0.509
	0.459
	0.520
	0.556
	0.493
	0.539



	C13
	0.491
	0.307
	0.432
	0.493
	0.498
	0.567
	0.530
	0.512
	0.467
	0.509
	0.599
	0.568
	0.752
	0.548
	0.465
	0.500
	0.510
	0.533



	C14
	0.546
	0.430
	0.550
	0.464
	0.518
	0.566
	0.567
	0.544
	0.480
	0.522
	0.513
	0.500
	0.542
	0.712
	0.482
	0.521
	0.514
	0.536



	C15
	0.557
	0.530
	0.533
	0.491
	0.443
	0.539
	0.550
	0.529
	0.536
	0.526
	0.536
	0.503
	0.576
	0.549
	0.732
	0.519
	0.491
	0.483



	C16
	0.630
	0.549
	0.599
	0.544
	0.579
	0.585
	0.548
	0.561
	0.448
	0.438
	0.463
	0.536
	0.475
	0.473
	0.536
	0.719
	0.594
	0.584



	C17
	0.528
	0.468
	0.565
	0.546
	0.629
	0.547
	0.599
	0.578
	0.519
	0.457
	0.484
	0.414
	0.491
	0.475
	0.503
	0.535
	0.721
	0.501



	C18
	0.462
	0.432
	0.482
	0.480
	0.479
	0.568
	0.532
	0.526
	0.468
	0.421
	0.505
	0.515
	0.493
	0.575
	0.588
	0.583
	0.529
	0.729
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Table 7. Interrelationship matrix of the aspects A1–A4.
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	A1
	A2
	A3
	A4





	A1
	3.208
	3.503
	3.004
	3.528



	A2
	2.951
	3.646
	2.873
	3.565



	A3
	3.437
	3.981
	3.428
	3.843



	A4
	3.127
	3.625
	2.877
	3.690
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Table 8. Causal-effect interrelationships among the aspects.






Table 8. Causal-effect interrelationships among the aspects.












	
	α
	β
	Causal (α + β)
	Effect (α − β)





	A1
	13.242
	12.723
	25.965
	0.519



	A2
	13.035
	14.754
	27.788
	−1.719



	A3
	14.689
	12.181
	26.870
	2.507



	A4
	13.318
	14.625
	27.943
	−1.307
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Table 9. Interrelationship matrix for the criteria of C1–C18.
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	C1
	C2
	C3
	C4
	C5
	C6
	C7
	C8
	C9
	C10
	C11
	C12
	C13
	C14
	C15
	C16
	C17
	C18





	C1
	1.021
	0.922
	0.991
	0.939
	0.976
	0.955
	0.933
	0.953
	0.894
	0.889
	0.924
	0.962
	0.871
	0.881
	0.931
	0.939
	0.880
	0.870



	C2
	1.006
	0.939
	0.997
	0.936
	0.979
	0.963
	0.941
	0.945
	0.900
	0.897
	0.921
	0.968
	0.878
	0.878
	0.932
	0.940
	0.888
	0.871



	C3
	1.080
	0.989
	1.083
	1.018
	1.060
	1.029
	1.016
	1.016
	0.963
	0.952
	0.986
	1.034
	0.940
	0.950
	0.997
	1.004
	0.964
	0.943



	C4
	1.071
	0.974
	1.068
	1.033
	1.051
	1.027
	1.016
	1.019
	0.958
	0.956
	0.992
	1.022
	0.950
	0.941
	0.991
	0.999
	0.962
	0.939



	C5
	1.095
	0.997
	1.092
	1.033
	1.092
	1.054
	1.042
	1.044
	0.977
	0.978
	1.014
	1.048
	0.973
	0.963
	1.014
	1.029
	0.985
	0.960



	C6
	1.077
	0.976
	1.068
	1.017
	1.055
	1.061
	1.021
	1.030
	0.966
	0.963
	0.986
	1.029
	0.958
	0.948
	1.005
	1.015
	0.964
	0.954



	C7
	1.074
	0.979
	1.073
	1.016
	1.056
	1.050
	1.049
	1.023
	0.959
	0.958
	0.990
	1.024
	0.959
	0.950
	1.001
	1.018
	0.974
	0.953



	C8
	1.100
	0.995
	1.089
	1.036
	1.073
	1.062
	1.044
	1.063
	0.977
	0.978
	1.007
	1.051
	0.973
	0.979
	1.015
	1.031
	0.984
	0.967



	C9
	1.101
	1.008
	1.086
	1.031
	1.069
	1.063
	1.045
	1.046
	1.008
	0.988
	1.010
	1.053
	0.981
	0.975
	1.019
	1.021
	0.978
	0.961



	C10
	1.078
	0.978
	1.066
	1.017
	1.052
	1.040
	1.021
	1.020
	0.972
	0.989
	0.998
	1.039
	0.962
	0.955
	0.991
	1.006
	0.964
	0.942



	C11
	1.088
	0.990
	1.074
	1.030
	1.061
	1.060
	1.040
	1.041
	0.975
	0.975
	1.029
	1.030
	0.985
	0.973
	1.004
	1.015
	0.973
	0.958



	C12
	1.146
	1.049
	1.140
	1.077
	1.116
	1.101
	1.082
	1.082
	1.027
	1.029
	1.050
	1.113
	1.016
	1.007
	1.059
	1.074
	1.022
	1.010



	C13
	1.070
	0.958
	1.055
	1.011
	1.047
	1.043
	1.022
	1.022
	0.960
	0.962
	1.001
	1.033
	0.984
	0.959
	0.992
	1.007
	0.966
	0.952



	C14
	1.099
	0.993
	1.090
	1.029
	1.072
	1.065
	1.048
	1.048
	0.982
	0.984
	1.014
	1.048
	0.982
	0.996
	1.016
	1.031
	0.987
	0.973



	C15
	1.113
	1.015
	1.101
	1.044
	1.076
	1.075
	1.058
	1.058
	1.000
	0.996
	1.028
	1.061
	0.997
	0.991
	1.054
	1.043
	0.996
	0.978



	C16
	1.146
	1.041
	1.134
	1.074
	1.116
	1.104
	1.082
	1.086
	1.014
	1.010
	1.044
	1.089
	1.009
	1.005
	1.058
	1.088
	1.030
	1.012



	C17
	1.103
	1.002
	1.097
	1.043
	1.089
	1.069
	1.057
	1.056
	0.991
	0.982
	1.016
	1.044
	0.982
	0.976
	1.023
	1.038
	1.013
	0.974



	C18
	1.076
	0.981
	1.070
	1.018
	1.055
	1.053
	1.032
	1.033
	0.969
	0.962
	1.000
	1.036
	0.965
	0.970
	1.015
	1.025
	0.976
	0.981
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Table 10. Causal-effect interrelationships among the criteria.
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	α
	β
	Causal (α + β)
	Effect (α − β)





	C1
	16.731
	19.545
	36.275
	−2.814



	C2
	16.779
	17.786
	34.565
	−1.007



	C3
	18.024
	19.373
	37.397
	−1.349



	C4
	17.968
	18.401
	36.370
	−0.433



	C5
	18.390
	19.095
	37.485
	−0.705



	C6
	18.093
	18.873
	36.966
	−0.780



	C7
	18.105
	18.549
	36.654
	−0.445



	C8
	18.424
	18.584
	37.008
	−0.160



	C9
	18.441
	17.493
	35.934
	0.948



	C10
	18.089
	17.447
	35.537
	0.642



	C11
	18.301
	18.008
	36.310
	0.293



	C12
	19.199
	18.682
	37.881
	0.517



	C13
	18.044
	17.367
	35.411
	0.677



	C14
	18.459
	17.297
	35.756
	1.162



	C15
	18.682
	18.115
	36.797
	0.566



	C16
	19.140
	18.323
	37.463
	0.818



	C17
	18.557
	17.504
	36.061
	1.054



	C18
	18.216
	17.198
	35.414
	1.018
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