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ABSTRACT 

Millions of Bangladeshis work in the ready-to-wear industry, which is important to the country's economy. There are so many 

barriers in RMG (readymade garment) sectors for implementing green supply chain in Bangladesh. The study aims for analyzing 

the barriers of green supply chain management in RMG industries in Bangladesh. The use of environmentally sustainable 

methods in supply chain management procedures is referred to as "green supply chain management" (GSCM). Every stage of 

the supply chain, from the procurement of raw materials to the last point at which goods or services are delivered to clients, must 

be taken into account for its potential influence on the environment. A research methodology “DEMATEL MCDM” method is 

used in the study. Expert opinions are taken at first from those who are experienced at textile industries. Then among twenty-six 

barriers, total twelve barriers are selected as the major barriers. The barriers are prioritized and the main causes as well as effects 

of the barriers are also evaluated. Higher weight of the barrier indicates higher impacts on RMG industries. Total interrelation 

among the barriers are also described in a diagram. After the study, the seventh barrier “insufficient technology and infrastructure” 

is found to be the most inter related barriers. It has the most significant impact on other barriers as well as on the total RMG 

industries. On the other hand, Lack of green materials, process and technology (LGM), Lack of training courses and institutions 

to train specific personnel are the least impactful barriers for RMG sectors in Bangladesh. Casual relations among the barriers 

are also described graphically. Some limitations and future scopes are found in this study which are described briefly also. 
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1. Introduction  

The textile and apparel industry pollutes the environment 

and consumes a lot of energy, water, and other natural 

resources. 200 gallons of water are needed to produce 1 kg 

of textiles. Scouring, bleaching, dyeing, finishing, and 

printing are all examples of wet processing of textiles, which 

often utilizes a lot of water and results in effluents that are 

eventually discharged into rivers or other bodies of water. 

These chemical processing facilities frequently produce 

brightly colored, compound-filled effluent. Therefore, 

before being released into the environment, wastewater must 

receive adequate treatment. Organic pollutants, dyestuffs, 

and acidic and alkaline pollutants present in textile effluents 

all have negative effects. Over 750 dyeing and printing 

factories in and around Tirupur, India, were ordered to close 

by the Madras High Court in 2010 due to noncompliance 

with the zero liquid discharge (ZLD) requirements [1-3]. 

Therefore, it is crucial to create a textile supply chain that 

complies with ecological requirements. It has the least 

detrimental effects on the environment and utilizes the 

fewest resources. The lack of consumer understanding of the 

green textile supply chain is a barrier to the growth of the 

market for green textile products. When strict environmental 

requirements are not put into place, top management 

typically shows reluctance to show their dedication to 

environmentally friendly supply chain design and 

management [4,5]. 

2. Methodology 

2.1. Create the "A" matrix of average direct 

relationships 

We use professional assessments of the interconnected 

relationships between the barriers to construct the direct-

relation matrix A. This direct-relationship matrix takes into 

account how one barrier affects the other barriers found in a 

study. Let's say our system has a number of barriers in it B = 

{B1, B2, B3……Bn}. A mathematical relation tij is introduced 

to determine their pairwise comparison. Here i ,j ∈ {1,2,3,(n-

1),n} .Here n is the quantity of barriers in this work. tij 

determines the wight at which Bi affects Bj. All diagonal 

element of the matrix will be summed zero. 

2.2. Normalized direct-relation matrix “N” 

Through (1) and (2), we can determine the individual direct-

relation matrix A for each expert, which is the basis for the 

normalized direct-relation matrix N[6]. We make sure that 

every element's value in this matrix is between 0 and 1. 

M = K.A  
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in which i, j ∈ 1,2,. . ..(n-1),n},n denotes the number of the 

barriers, respectively. 

2.3. Calculation to find total direct-relation matrix “T” 

After creating the normalized direct-relation matrix N, we 

use (3) to get the total-relation matrix T. The identity matrix 

is indicated by the letter I [7]. 

 

 

 

2.4. Create groups for the dispatcher and receiver 

As shown in (4) and (5), we define a degree of influence and 

a degree of relationship with others using the values of 

(R+C) and (R-C), where C is the sum of columns in matrix 

T and R is the sum of rows[8]. Dispatchers are barriers with 

high R+C values because they have a greater impact on other 

people and are given more importance. The barriers with 

negative values of (R-C) are referred to as receivers because 

they are more susceptible to external impact and are given 

lesser priority. On the other hand, the value of R+C reveals 

the strength of the connection between each barrier. 

Accordingly, all such barriers with higher (R+C) values have 

a stronger relationship with one another, whereas those with 

lower (R-C) values have a weaker link with others [9]. 

 

T = [ti,j]n*n,     

      (4) 

i ,j ∈ {1,2,3,. …,(n-1,n} , ‘n’ denotes the quantity of 

barriers in the work. 

 

 

 

 

 

 

 

 

2.5. Determine the threshold value, get the causality 

map, and order the obstacles 

The decision-maker must determine a threshold for the 

influence level and acquire a suitable causal map. Different 

approaches to setting the threshold value have been put forth 

by researchers in the past. that most common ones are : 

(i) through discussion with experts  

(ii) averaging the values of the total-relation matrix T  

(iii) adding one standard deviation to the mean  

(iv) adding two standard deviations to the  

(v) applying the maximum mean de-entropy algorithm 

[10,11].  

In this study, the threshold was determined to be the average 

of the elements of the total-relation matrix T, which is 

provided by (6). 

                                                                                                           

                                                       

  (6) 

 

Then we take into account the elements whose influence 

level in the overall relationship matrix T is higher than the 

threshold and turn them into the causality map, also known 

as the impact digraph. Plotting (R+C,R-C)—where (R+C) 

stands for the horizontal axis and (R-C) for the vertical 

axis—allows us to create an impact-digraph map. Last but 

not least, we order the barriers according to their "degree of 

prominence" among themselves, as shown by (7), or the 

absolute value of (R+C). 

r(Bk) = order {Bk}(R+C), 

k ∈ {1,2,3. ….,(n-1), n}’’ n’’ denoted the number of barriers,                                                            

(7) 

Additionally, we can order the obstacles according to the 

"degree of relationship" between them, as shown by (8), or 

the absolute value of (R-C). 

r(Bk) = order {Bk}(R-C), 

k ∈ {1,2,3. ….,(n-1), n}’’ n’’ denoted the number of barriers. 

 2.6. Proposed framework 

The suggested framework consists of a number of steps that 

is demonstrated in Fig 1.. With the aid of literature research 

and a pilot conversation with a group of specialists, the initial 

step entails choosing barriers and categorizing them into 

different categories (or matrices) in accordance with primary 

themes. The dissemination of questionnaires to all subject-

area specialists constitutes the second phase. The third phase 

entails gathering feedback and creating the final direct-

relationship matrix for every assessor. The fourth phase 

entails using the DEMATEL approach and analyzing the 

results. In order to ascertain the significance and causality of 

the barriers, it develops the final ranking and dependency 

map. Verifying the results that have been acquired and, if 

necessary, reviewing the literature that has already been 

published make up the fifth phase. If there are noticeable 

variations, the experts are informed, and their opinions are 

once again gathered. The third step includes managerial 

suggestions and implications for getting rid of those 

obstacles [12]. 

 

2.7. Application of the suggested framework 

2.7.1. Collecting Experts opinion 

Experts opinion were collected based on a structured 

questionnaire consisting to 17 questions. questions are listed 

below: 

1.What is your field of expertise? 

2.How many years have you been working in your field? 

3.How much the barrier “Lack of collaboration among 

supply chain partners" influences over the barrier “Lack of 

interest and effective efforts of stakeholders”? 

4.How much the barrier “Lack of collaboration among 

supply chain partners" influences over the barrier “Lack of 

top management commitment”? 

5.How much the barrier “Lack of collaboration among 

supply chain partners" influences over the barrier “Lack  

of IT implementation for communication and 

coordination”? 

6.How much the barrier “Lack of collaboration among 

supply chain partners" influences over the barrier "Low 

demand for green textile products and uncertainty of 

demand"? 

7.How much the barrier “Lack of interest and effective 

efforts of stakeholders” influences over the barrier “Lack 

of collaboration among supply chain partners "? 

8.How much the barrier “Lack of interest and effective 

efforts of stakeholders” influences over the barrier 

“Insufficient technology and infrastructure”? 
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9.How much the barrier “Lack of interest and effective 

efforts of stakeholders” influences over the barrier 

“Financial constraints”? 

10.How much the barrier “Lack of interest and effective 

efforts of stakeholders” influences over the barrier 

“Restrictive company policies to change”? 

11.How much the barrier “Lack of interest and effective 

efforts of stakeholders” influences over the barrier " 

Market competition and uncertainty of demand (MCU)"? 

12.How much the barrier “Lack of interest and effective 

efforts of stakeholders” influences over the barrier 

“Absence of integrated policies”? 

13.How much the barrier “Lack of top management 

commitment” influences over the barrier “Lack of interest 

and effective efforts of stakeholders”? 

14.How much the barrier “Lack of top management 

commitment” influences over the barrier “Lack of IT 

implementation for communication and coordination”? 

15.How much the barrier “Lack of top management 

commitment” influences over the barrier “Low demand for 

green textile products and uncertainty of demand”? 

16.How much the barrier “Lack of top management 

commitment” influences over the barrier “Insufficient 

technology and infrastructure”? 

17.How much the barrier “Lack of top management 

commitment” influences over the barrier “Lack of 

flexibility to switch over to green system (FSG)”? 

       Based on the expert’s opinion through the    

questionnaires, total twelve barriers are selected prioritized 

among the twenty six barriers for the study. 

Table 1. Barriers of Green Supply Chain in RMG industries  

Barrier 

No. 

Selected barriers Symbols 

1)  

Lack of collaboration among 

supply chain partners due to 

complex supply chain. 

B1 

2)  
Lack of interest and effective 

efforts of stakeholders 

B2 

3)  Unskilled workforce B3 

4)  
Organizational culture resistance 

to change 

B4 

5)  

Lack of IT implementation for 

communication and 

coordination 

B5 

6)  

Low demand for green textile 

products from customers due to 

lack of awareness 

B6 

7)  
Insufficient technology and 

infrastructure 

B7 

8)  Financial constraints B8 

9)  

Lack of training courses 

and institutions to train 

specific personnel 

 

B9 

10)  

Lack of green materials, process 

and technology (LGM) 

 

B10 

11)  

Lack of flexibility to switch 

over to green system (FSG) 

 

B11 

12)  
Market competition and 

uncertainty of demand (MCU) 

B12 

            Table 2. Influence level for experts’ opinion 

Linguistic term Influence rate 

No influence 0 

Low influence 1 

Medium influence 2 

High influence 3 

 

                            Table 3. Expert opinion-1 

 
                             Table 4. Expert opinion-2 

 
                           Table 5. Expert opinion-3 

 
                        Table 6. Expert opinion-4 

 
                           Table 7. Expert Opinion-5 
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Table 8. Expert Opinion-6 

 
                          Table 9. Expert Opinion-7 

 
 

2.7.2. Creating average matrix 

The average matrix is the average of all the seven matrix of 

expert’s opinion described above. The calculation can be 

done in MS-excel or with the help of a programming 

language named python. 

 

                          Table 10. Average matrix 

 
 

2.7.3. Creating direct relation matrix (D) 

                 Table 11. Initial direct relation matrix 

 
 

 

 

2.7.3. Creating total relation matrix (T) 

                  Table 12. Initial direct relation matrix

 
                     Table 13. (I-D) Matrix formation

 
 

Inverse matrix of (I-D) matrix formation 

                         Table 14. (I-D)^-1 matrix 

 
 

2.7.3. Evaluating Cause-effect diagram from Ri-Ci table 

                          Table 15. Cost effect table 
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2.7.4. Creating total relation matrix (T) 

       Table 16. Total relation matrix (T) formation 

 
 

2.7.5. Creating inter-relationship model among the 

barriers 

Table 17: Table for threshold (alpha) value 

 
Threshold value= 0.015644 

 

3. Result & Discussion 

                     Table 18. Ranking of barriers 

 
              

Table19: Table to evaluate cause & effect 

 
          

 

Table 20. Interrelationship among the barriers 

 
According to table 20, figure 4 and figure 5, barrier 7 

“insufficient technology and infrastructure” has the highest 

relationship with other barriers. Barrier B1 has the least 

interrelation with other barriers. For that reason, barrier 7 is 

the major problems for RMG sectors in Bangladesh. 

For a third world country like Bangladesh where green 

supply chain is yet to be a familiar technology, the top 

management considers insufficient technology and 

infrastructure is the major barrier. To reduce this barrier, 

awareness about the technology and government support will 

play a great role. Another way to reduce the maintenance 

cost is to collaborate with other countries and foreign 

companies who are more expert in green supply chain 

management. Efficient training to the workers and 

Government’s initiative to adopt green supply chain 

management in RMG sectors of our country will make this 

process more popular. 

4. Conclusion 

The goal of this study was to identify the most significant 

barriers to the implementation of a green supply chain within 

the Bangladeshi RMG industry, as well as to raise awareness 

among textile professionals in developing nations like 

Bangladesh about the potential significance of doing so. The 

relevant barriers to implementing green supply chain 

management in RMG industries in Bangladesh were 

identified according to expert’s opinion. The major barriers 

were evaluated and the root causes and effects of the barriers 

were also described. Casual relationship were shown 

graphically. DEMATEL MCDM method was used to 

identify the interrelations among the barriers. The cause 
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effect diagram were also drawn using the value from total 

relation matrix. The process also evaluated the weights of the 

barriers. According to the weights of the barriers, they were 

ranked for prioritizing. Every objectives and aims for this 

study were achieved successfully. 
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