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ABSTRACT 

The main purpose of this paper is to analyze factors 

influencing consumers’ behaviors in buying green 

products by applying Decision-making Trial and 

Evaluation Laboratory (DEMATEL) method. Nine 

criteria i.e. perception on environmental concerns 

(A), safety and health concerns (B), green packaging 

(C), convenience to buy (D), environmental attitude 

(E), subjective norms (F), green product management 
(G), environmental laws (H)  and  perceived value (I) 

were employed from the previous study by 

Atthirawong and Panprung (2017). In this study, six 

experts were involved in order to determine the 

degree of direct influence between two factors 

through a pairwise comparison. The results revealed 

that the top three important criteria affecting 

consumers in buying green products are 

environmental attitude (E), safety and health 

concerns (B) and green product management (G), 

respectively. Furthermore, a cause and effect relation 
diagram was also constructed to gain a better 

understanding of the interactive relationship between 

those criteria. It was found that subjective norm (F) 

has the most influence on other factors, whereas 

perception on environmental concerns (A) gets the 

most impact from other factors. Finally, this paper 

provides some practical suggestions for relevant 

agencies and policy makers based on the analysis. 

INTRODUCTION 

Recently, the deterioration of natural resources, 

pollution problems and global warming has become 
serious social problems everywhere across the globe. 

Consequently, the level of consciousness and 

awareness about environmental problems are 

increasingly internationally concerned from both 

society and business. According to UN Global 

Compact (2010) report, there were about 93% of 

CEO’s around the world fretful about sustainability 

in their businesses. Those organizations pay greater 

attention to diminish the harmful impact of business 
activities in terms of production, consumption and 

purchasing behavior on the environment. 

Environmental awareness and concerns would lead to 

the emergence of sustainable development which 

minimizes negative impact on the nature, physical 

environment and society. The key principle of 

sustainable development is to strengthen the economy 

and environment in long-term resulting from rigorous 

laws and regulations concerning the impact of the 

products during manufacturing, use and end of life 

(Hartmann and Ibáñez 2006; Hertwich 2005). 

Consequently, sustainable development has led to eco 
innovation and green consumption. 

On the one hand, eco innovation refers to the 

development of products and processes via 

incorporating environmental sustainability practices 

at every stage of creation (Veleva and Ellenbecker 

2001). These so called “green product” refers to 

product incorporating the strategies in recycling or 

with recycled content, reduced packaging or using 

less toxic materials to reduce the impact on the 

natural environment. On the other hand, green 

consumption is a concept which ascribes to 
consumers responsibility or co-responsibility for 

addressing environmental problems through adoption 

of environmentally friendly behaviors by purchasing, 

using and disposing of products (Moisander 2007). 

Over the past decade, the issue regarding to green 

consumerism has been investigated by a various 

studies. Despite environmental concern, consumers 

are willing to pay more for environmental benefits 

(Singh 2011). However, it was argued that, not every 
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consumer takes environmental action in purchasing 

eco-friendly products into consideration (Chen 2013). 

The decision in buying may depend on consumers’ 

background and experience or the way they think and 

behave (Grimmer and Bingham 2013).  According to 

Ward et al. (2011), consumer demographics and 

attitudes affect willingness to purchase green 

products.  Lee (2008) claimed that there are several 

factors influencing green purchasing behavior of 

adolescents in Hong Kong; for example, perceived 

seriousness of environmental problems, perceived 
environmental responsibility, concern of self-image 

in environmental protection and so on. A previous 

study from Padel and Foster (2005) also reported that 

environmental knowledge has a strong relationship 

with green purchase behavior. Whereas Elham and 

Nabsiah (2011) as well as Ottman (1992) indicated 

that attitude and demand for green products are 

uneven across different cultures and market 

segments. In Thailand, however, the studies in this 

area are still quite rare (Kianpour et al. 2014). 

Recently, Atthirawong and Panprung (2017) had 
investigated factors influencing consumers’ behavior 

on buying green products in Bangkok, the capital of 

Thailand. The results of this study via using Factor 

Analysis revealed that there were nine factors i.e. 

perception on environmental concerns, safety and 

health concerns, green packaging, convenience to 

buy, environmental attitude, subjective norms, green 

product management, environmental laws and  

perceived value influencing consumers’ behaviors on 

such issues. 

Along with those mentioned studies, it is quite clear 

that there are several factors which contribute to 
persuade consumers to purchase green products. 

Nevertheless, those factors may have 

interrelationships with each other in nature and some 

of them could also be impacted by others. According 

to Gabus and Fontela (1972, 1976), DEMATEL is a 

sophisticated method for extracting interrelationship 

among multiple complex factors and determine how a 

particular factor influences other ones (Abbasi et al. 

2013). The methodology will help to develop a 

holistic policy of organizations to explain cause and 

effect relationship of consumers’ decision in buying 
green products. As such, this paper has adopted 

DEMATEL technique to further investigate the 

significance of various criteria found in the 

aforementioned study by Atthirawong and Panprung 

(2017).   

The remainder of this paper is organized as follows. 

The latest related studies on green products and 

DEMATEL method are briefly reviewed in Section 2. 

Next, an example for application in applying 

DEMATEL method to evaluate the criteria is 

illustrated in Section 3. Finally, conclusions are 

drawn and recommendations for future study are 
mentioned in the final section. 

RESEARCH METHODOLOGIES 

DEMATEL Method 

Decision-making Trial and Evaluation Laboratory 

(DEMATEL) method was originally developed by 

the Science and Human Affairs Program (SHAP) of 

the Battelle Memorial Institute of Geneva between 

1972 and 1976 (Wu, 2008; Tzeng et al. 2007). The 

method, which is a graph theory based technique, has 

been employed to gather knowledge of experts and 

visualize the causal relationship between complex 

factors by using a graphical diagram (Shieh et al., 
2010). Through analysis of visual relationship among 

entities and their groups, DEMATEL approach can 

help to prioritize factors based on type of relationship 

as well as identify severity of their effect on other 

factors.  

In recent years, DEMATEL has been successfully 

and extensively applied in many areas; for instance, 

knowledge management, marketing strategies, 

control systems, safety problems (Wu and Lee 

2007), tourism (Chen 2012) and emergency 

management (Zhou et al. 2011). Hessami and 
Yousefi (2013) identified factors which influence on 

consumers’ green purchase behavior in Iran using 

DEMATEL and Fuzzy-Delhi methods. Seven factors 

i.e. individual’s ecological beliefs, environmental

factors, consumer values, awareness of green

products, attitudes toward green purchases, green

purchasing intention, green purchasing behavior were

identified from their study.

Briefly, the steps of DEMATEL method based on 

Gabus and Fontela (1972) are as follows (Wu and 

Lee 2007; Wu et al. 2011): 

Step 1: Define the Evaluation Scale. Suppose in a 
problem that composes n factors to be considered, 

binary relations and the degree of influence of criteria 

𝑖 to criteria 𝑗 are investigated. All pairwise 

comparisons between the 𝑖th criteria and the 𝑗th 

criteria is denoted as a𝑖𝑗 are performed which takes an 

integer score ranging between 0 (no influence), 

1 (low influence), 2 (middle influence), 3 (high 

influence), and 4 (very high influence). 

Step 2: Establish an Initial Direct-relation Matrix. 
Each expert would produce an n x n direct matrix. 

Each value in the matrix represents the size of an 

interactive influence between factors. When i=j, the 

diagonal values in the matrix are set as 0. 

Suppose m is the number of experts participated in 

the study. An average matrix Z i.e., Z = [zij]nxn is then 

derived through the mean of the same factors in the 

different direct matrices of the experts as follows: 

 zij =  (aij(1) + aij(2) +…+ a ij(k)+…+ a ij(m))  (1) 

        m 

Step 3: Calculate the Normalized Direct-relation 

Matrix. The normalized direct-relation matrix X, i.e. 
X = [xij]nxn and 0 ≤ xij ≤1  can be acquired from the 



 

 

equations (2) and (3). All diagonal elements are equal 

to zero. 

   X= S*Z                           (2) 

 

    

1
  ; , 1, 2,...,

max1
1

 i j n
n

zi n ij
j

s  

 


       (3) 

Step 4:  Derive the total-relation matrix T. The total-

relation matrix T can be obtained by using the 

equation (4), where I is denoted as the identity 

matrix.  

              T = X (I-X)-1                               (4) 

 

The sum of rows and the sum of columns are 
separately denoted as R and C within the total-

relation matrix T through the equations (5)-(7):  
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where R and C represent the sum of rows and the 

sum of columns respectively.  

 

Step 5: Produce a Causal Diagram. A causal 

diagram can be acquired by mapping the dataset of 

(R+C, RC), where the horizontal axis (R+C) named 
“Prominence” is made by adding R to C, and the 

vertical axis (RC) named “Relation” is made by 
subtracting C from R. Additionally, when i = j (i.e., 
the sum of the row and column aggregates) (Ri+Ci)  

provides an index of the strength of influences given 

and received, that is, (Ri+Ci)  demonstrates the degree 

of the central role that factor i plays in the problem.  

If (RiCi) is positive, then factor i is affecting other 

factors and if (RiCi) is negative, it implies that factor 
i is being influenced by other factors (Tzeng et al. 

2007). 

 

CASE ILLUSTRATION AND RESULTS 

To identify the relationship of factors affecting 

consumers’ behaviors in buying green products, the 

steps of applying DEMATEL approach are employed 

as follows. 

 

 
 

Figure 1: Steps of Applying DEMATEL Approach 

 

Defining Criteria for Evaluation 

Based on the previous research of the authors, factors 

that have an influence on buying of green products 

were explored via questionnaires. Data were gathered 

from 288 Bangkok Metropolitan respondents in 

Thailand and were analyzed using Factor Analysis 

(Atthirawong and Panprung 2017). Grouping of 

variables influencing on decision to purchase green 

products were extracted from the study i.e. perception 

on environmental concerns (A), safety and health 

concerns (B), green packaging (C), convenience to 
buy (D),  environmental attitude (E),  subjective 

norms (F), green product management (G),  

environmental laws (H),  and  perceived value (I). 

This previous study was extended by utilizing these 

nine factors for evaluation of the relationship and 

prioritization of them.  

 

Developing a Questionnaire and Interviewing 

Session 

A questionnaire of DEMATEL was developed using 

nine factors. According to Teng (2002), a group 
decision-making is more appropriate with 5 to 15 

experts. In the numerical case example of Gandhi et 

al. (2015), five decision-makers were engaged to 

determine the degree of direct influence between two 

factors through a pairwise comparison, while 

TÜRKER et al. (2016) employed eight experts in 

their evaluation process. Therefore, in this paper, 

questionnaires were distributed to six experts to 

determine the relative importance of all criteria. 

Three of them were targeting consumers, another one 

is a professor in the university and the rest are 

managers who have worked in green product 
companies for several years. Each of them was 

provided a direct-relation 9x9 matrix by evaluating 

the influence degree of a factor to the others through 

a pairwise comparison. To do this comparison, the 

experts had expressed their opinions through 

variables ranging from “no influence” to “very high 

influence” and the verbal variables were converted to 

absolute numbers as displayed in Table 1 (Hessami 

and Yousefi 2013). 

Seting up cause and effect relation diagram 

                                                                                 
Analyzing the structural model and causal 

relationship  
 

Developing a questionnaire and interviewing 
session 

Defing criteria for evaluation 



 

 

Table 1: Absolute Numbers of Verbal Variables 

Linguistic terms Influence score 

No influence (NO) 0 

Low influence (VL) 1 

Middle influence high (L) 2 

High Influence (H) 3 

Very high influence (VH) 4 

 

Analyzing the Structural Model and Causal 

Relationship  

The average matrix Z was constructed in accordance 

with equation (1). Next, the normalized direct-

relation matrix was generated by using equations (2) 

and (3) as displayed in Table 2. Table 3 illustrates the 

total-relation matrix (T) which was computed by 

using equation (4). Then, the sum of row i of matrix 

T , which is denoted as Ri  and the sum of column j of 

matrix T, which  is denoted as Ci  are computed  by 

using equations (6) and (7). Consequently, a data set 

of (Ri+Ci, RiCi) is then obtained to identify the 
degree of prominence and net effects, as shown in 

Table 4. 

Table 2: The Normalized Direct-relation Matrix 

 A B C D E F G H I 

A 0 0.140 0.127 0.047 0.153 0.053 0.100 0.107 0.127 

B 0.140 0 0.120 0.080 0.133 0.073 0.140 0.133 0.140 

C 0.113 0.140 0 0.053 0.127 0.060 0.140 0.060 0.087 

D 0.047 0.080 0.067 0 0.08 0.08 0.067 0.053 0.06 

E 0.147 0.133 0.147 0.027 0 0.087 0.147 0.133 0.147 

F 0.100 0.127 0.053 0.047 0.113 0 0.06 0.060 0.093 

G 0.133 0.127 0.147 0.087 0.140 0.053 0 0.107 0.140 

H 0.147 0.133 0.093 0.047 0.120 0.027 0.140 0 0.127 

I 0.153 0.120 0.120 0.047 0.113 0.067 0.133 0.113 0 

 

Table 3: The Total-relation Matrix 

 A B C D E F G H I 

A 0.658 0.775 0.713 0.343 0.777 0.387 0.72 0.627 0.732 

B 0.842 0.713 0.763 0.400 0.822 0.435 0.809 0.698 0.800 

C 0.705 0.722 0.553 0.327 0.705 0.366 0.699 0.546 0.650 

D 0.452 0.478 0.433 0.186 0.473 0.285 0.450 0.379 0.441 

E 0.863 0.846 0.798 0.362 0.719 0.452 0.828 0.709 0.820 

F 0.599 0.616 0.515 0.276 0.600 0.261 0.541 0.469 0.565 

G 0.817 0.807 0.768 0.397 0.809 0.410 0.669 0.661 0.782 

H 0.777 0.759 0.679 0.340 0.742 0.358 0.742 0.524 0.724 

I 0.796 0.764 0.712 0.346 0.752 0.399 0.749 0.636 0.624 

 

Setting Up Cause and Effect Relation Diagram 

Lastly, the cause and effect relation diagram was 

constructed with the horizontal axis (R+C) and the 

vertical axis (RC). According to Figure 2 and Table 
4, it is clear that the most important factor affecting 

consumers’ decision in buying green products is 

environmental attitude (E). It is followed by safety 

and health concerns (B), green product management 
(G) and perception on environmental concerns (A), 

respectively. Whereas, convenience to buy (D) is the 

least important among those nine criteria. In addition, 

the digraph also separates nine criteria into two 

groups according to whether their value of (RiCi) is 
positive or negative. The cause group includes 

subjective norms (F), convenience to buy (D) and 

environmental laws (H), while the effect group 

comprises of perception on environmental concerns 

(A), green packaging (C), safety and health concerns 

(B), perceived value (I), green product management 

(G) and environmental attitude (E). 

Table 4: The Degree of Prominence and Net Cause/Effects 

Criteria Details Ri Ci Ri+Ci Rank RiCi 

A perception on 

environmental 

concerns 

5.732 6.509 12.241 4 -0.777 

B safety and 

health 
concerns 

6.282 6.480 12.762 2 -0.198 

C green 
packaging 

5.273 5.934 11.207 6 -0.661 

D convenience to 

buy 

3.577 2.977 6.554 9 0.600 

E environmental 
attitude 

6.397 6.399 12.796 1 -0.002 

F subjective 
norms 

4.442 3.353 7.795 8 1.089 

G green product 
management 

6.120 6.207 12.327 3 -0.087 

H environmental 

laws 

5.645 5.249 10.894 7 0.396 

I perceived 
value 

5.778 6.138 11.916 5 -0.360 

 

 

Figure 2: The Causal Diagram 

 

CONCLUSION AND FURTHER RESEARCH 

This study applied the DEMATEL method to analyze 
and identify the most important criteria in buying 

green products. The top three important criteria are 

environmental attitude (E), safety and health 

concerns (B) and green product management (G), 

respectively. It is in line with the study of Cornelissen 

et al. (2008) which states that environmental attitude 

has a significant impact on green purchasing behavior 
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decision. In contract, convenience to buy (D) is found 

to be the least important for consumers in making 

their decisions in buying green products.  

The results of the study also portray the cause and 

effect visualization of that subjective norm (F), 

convenience to buy (D) and environmental laws (H) 

have the most influence on other factors. Therefore, 

these factors should be considered for effective 

criteria that will satisfy customers’ decision in buying 

green products. In opposite, perception on 

environmental concerns (A) gets the most impact 
from other factors. The study could help public 

policies and marketing managers in focusing on 

factors which have more impact towards consumers’ 

decision in buying green products. Specifically, in 

order to increase the number of green consumers, it 

must be paid attention on how convenient or easy it is 

for people to reach and buy those products. The study 

also reveals that via using social impact, it could 

stimulus Bangkokian people in green purchasing 

behavior (Finisterrado and Raposo 2004). Besides, 

environmental laws and regulation about green 
products should also be urgently launched by 

authorities in order to enforce people and companies 

to be aware of environmental impact and turn into 

green consumers or manufactures. The finding is 

supported by Kainpour et al. (2014). It is claimed that 

laws and regulations on environment could shape 

people attitude in ecological products as well as 

helping consumers to have better confidence in 

products they purchase taking as well. 

The proposed model of this study could be extended 

by taking fuzzy environments into consideration in 

order to deal with the imprecise judgments, and the 

ambiguity of human being's judgment. This study 

provides a static relationship of the relationships 

among criteria. Nevertheless, these relationships may 

change over time. As such, what-if analysis based on 

the dynamic situation should be conducted. 

Moreover, there are other multi attribute decision-

making methods such as TOPSIS and PROMETHEE 

which could be applied for ranking those criteria or 

comparing the results of the study. In addition, the 

test of the model in a different part of Thailand could 

also help to decrease research gaps in this area. 
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