
 

  

Abstract—Nowadays environmental sustainability is a 

major concern to companies that operates in a global 

scale as it contributes to companies’ reputation, 

stakeholder value and avoiding the risk of being to 

illustrate a rational function on sustainability pushing 

manufacturing industries to extend their focus beyond 

conventional financial goals to the triple bottom line 

technique that concurrently embraces the 

environmental, social and economic domains. Work on 

recycling mostly indirectly has been done in South 

Africa as compared to sustainable supply chain and 

reverse logistics. The author reviewed literature mostly 

on the drivers and enablers of SSCM. The author used 

explanatory research to find the drivers and enablers. 50 

research articles mainly from Taylor and Francis are 

reviewed to get the selected 10 drivers of the enterprise 

development. The study used the Total Interpretive 

Structural Method (TISM) to develop the integrated 

framework using the elements of reverse logistics, 

sustainable supply chain and enterprise development. 

Data was analyzed and recommendations and 

conclusions were drawn.  

 

Index Terms— MIMAC analysis, Reverse logistic, 

SSCM, and TISM 

I. INTRODUCTION 

 

90% of Walmart’s total emissions related to its supply chain 

operations and 2500 largest global companies makes about 

20% of greenhouse gases emissions were their supply 

chains are responsible for a major proportion of emissions 

resulting from corporate operations due to globalization and 

complexity of goods and services distribution channels, [1]. 

nowadays with increasing concern about environmental 

sustainability is a major concern to companies that operates 

in a global scale as it contributes to companies’ reputation, 

stakeholder value and avoiding the risk of being to illustrate 

a rational function on sustainability pushing manufacturing 

industries to extend their focus beyond conventional 

financial goals to the triple bottom line technique that 

concurrently embraces the environmental, social and 
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economic domains, [2]. Solid waste and gas emission are 

generated through different activities which then results in 

social challenges and environmental problems pushing the 

firms to engage in social responsible practices, [3].  

 

Many companies in South Africa have done progressive 

work on recycling mostly indirectly as compared to 

sustainable supply chain and reverse logistics. Big 

companies like Nampak are supporting recovery action 

group (RAG) which is the body of different recycling 

companies. For this big companies especially the once in 

packaging working with paper, glass and plastic, through 

rag they are able to use the resources such as CSR and CSI 

to ensure they are playing a role is making the environment 

clean. This is very necessary for the bigger companies 

which have contacts with the end customers to play a role. 

The focal companies should take superior roles and 

responsibility in environmental and social criteria for final 

goods and services and production of process set and 

implemented as at most time the focal companies engages 

with the suppliers and assists in improving their business 

model, [4]. With South Africa such relationships exist due 

to government  

Mandates on enterprise  and enterprise development (ESD 

[5] but is still a challenges because such relationship still 

need strong business model and the fact is that a lot of waste 

is still deposited to the landfill due to the current method of 

collecting waste, while SSCM and reverse logistic can plan 

a role in saving the landfill spaces. The true of the matter is 

that with effective and efficient reverse logistics and 

sustainable supply chain which also covers part of recycling 

South African companies can reap the benefits of utilizing 

the two.  Many organizations are starting to realize that 

reverse logistics is very crucial and can be very cost 

effective while delivering significantly added value for the 

organization brand’s customers when implemented correctly 

resulting in return on investment (ROI) and differentiating 

organizations from rivals while winning customer loyalty, 

[6]. There is a need for organizations to know the drivers 

that enable SSCM. As the enablers will be a starting point 

for organizations to work towards insuring the 

implementation of SSCM enablers. This study is based on 

identifying the enablers of SSCM within organizations. 
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II. SUSTAINABLE SUPPLY CHAIN MANAGEMENT 

 

“The strategic, transparent integration and achievement of 

an organization’s social, environmental and economic goals 

in the systemic coordination of key inter-organizational 

business processes for improving the long-term economic 

performance of the individual company and its suppliers 

[and customers]”. Adoption of SSCM recently have  started 

with the manufacturing companies within the emerging 

economies with the aim of taking responsibility in 

sustainable development bearing in mind that achieving 

sustainable production will be a major challenge to such 

companies operating in developing countries as it might 

have serious financial complication [8].   

III. DRIVERS OF SUSTAINABLE SUPPLY CHAINS. 

A. Regulatory Measures 

The sustainable supply chain changes from wanting to go 

green as a burden to a going green as a competitive 

advantage due to exchange of burden, [9].  In china 

industries remanufacturing is still emerging 

remanufacturing, experiencing of profit and the introduction 

of such policies from the Policy orientation and developed 

countries urge some firms to take part, [10].  In most 

developing countries the solid waste management is a 

primary function of the local municipality then there is a 

need for an indicator to measure the success and 

effectiveness of  proper handling and disposal within the  

local authority system is functioning, [11]. Municipal solid 

waste (MSW) in developing countries is the type of waste 

that is generated by domestic, business, and production 

activities by natural individuals and it is managed and 

handled through local municipalities [12], [13], [14]. 

B. Collaborative Driver  

One of the reflected goals of the organization needs to be 

increasing cooperation within supply chain management, in 

order to reach sustainable goals, [15]. Multi-disciplinary 

collaborations can be achieved in an innovative manner 

within supply chain players, by managing the collaborations 

and relationships, through firms’ defined operative 

governing mechanisms [16].  The firm’s settings ensures 

strong relationships and collaboration with their suppliers 

helping with development and adoption of technologies that 

are environmentally friendly, [7].  The green buying ensures 

the environmental friendly collaboration were supplier’s 

logistic activities and technologies incorporates the 

improvement of new merchandise and the advent of greater 

new environmental friendly manufacturing traces, [17].  The 

aims of sustainable supply chain management are to 

facilitate the flow of materials through integration and 

collaboration developments among supply chain parties, 

[16]. Despite the networks of complex global supply chain, 

achieving the goals of SSCM needs the decision making of 

the team involved in interrelationships and cooperation in 

the supply chain entities. In particular, effective and 

efficient supply chain relationships and sustainable 

collaborations can enhance the overall sustainable 

performance. In collaboration with suppliers in procuring 

materials and services, this is happening in most large 

manufacturing firms ensuring a sustainable environment [7]. 

 

C. Corporate Strategy and Commitment 

 Authorities and policies of the ruling party affect 

sustainability practices, [7]. The can reduce or increase 

opportunism and reduce direct clashes and completion, thus 

improving sustainability performance. As such 

organizations need to have a good and clear picture of 

government strategy and policy.  

D. Environmental Performance 

 The environmental overall performance relates the 

corporations’ capability to condense air emissions, liquid 

waste or sewage discharged, and solid wastes to lower 

intake of dangerous and poisonous materials, [7]. 

E. Sustainable Design 

Through facilitation of recycling, reuse and recovery of 

component parts and material, manufacturing firms needs to 

design technologies that reduce the consumption of energy 

and materials that are non-renewable and hazardous 

products in their manufacturing processes. 

F. Cost Performance 

Manufacturing plants need to be in a position where costs 

related to purchased materials, energy usage, liquid waste or 

sewage discharged, and fines for environmental accident are 

effectively and efficiently managed [7] 

G. Stakeholders 

For organisations to achieve the sustainable developments, 

supply chain needs to be viewed as a complex system, that 

needs to be effectively and efficiently managed through 

collaborating stakeholders such as other firms, communities 

and government as the group addresses the life-cycle 

perspectives together, [27]. 

IV. REVERSE LOGISTICS 

Reverse logistics (RL) and sustainable supply chain can 

play a role in creating sustainable enterprises for creating 

jobs and reducing poverty. Most firms are adopting RL due 

to its growing importance within the sustainable 

development, and it is used as a tool for contributing to the 

company’s profitability and corporate social image [23].  

RL is defined as “ the process of planning, implementing, 

and controlling the efficient, cost effective flow of raw 

materials, in-process inventory, finished goods and related 

information from the point of origin to the point of 

consumption for the purpose of conforming to customer 

requirements”, [20]. The returns goods, outdated products, 

value carries, damaged goods and rescue reviews are 

incorporated as reverse logistic activities, [13].  A forward 

supply chain, is an inclusive customer fulfillment processes, 

with all possible entities like suppliers, manufacturers, 

transporters, warehouses, retailers, and customers. Which is 

the vice versa of its supply chain traditional way of ensuring 

that a satisfying product is reached by the end user and is a 

little bit different with the reverse logistics because this time 

after the end user the product needs to go back the producer. 
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The logistic management exercises cannot be constrained by 

just direct stream additionally need to consider exercises 

which includes reverse logistics stream, [21]. 

 

  SSCM is concerned with material, capital flows, 

information and data management, is also the collaboration 

and integration among different supply chain firms working 

towards achieving the three drivers of sustainable transport 

namely economic, environmental and social factors for 

ensuring that both customer and stakeholder requirements 

are met, [1]. The goal does not differ from the reverse 

logistics as is the process of planning, organizing, 

executing, and monitoring the efficient and cost effective of 

unprocessed, and in-processed materials also the finished 

products from their last mile to the point of origin, while 

also ensuring proper disposal and value recapturing, [20].  

Reverse logistics is the process of retrieve used product 

from a customer and for disposal, reuse and recycle of 

products, [18].  The purpose of reverse logistics is the 

recovery value or proper disposal, [19].  

 

 The main challenges faced by organisation with RL is 

management of customer expectations  in terms of return 

policy, educating customers and establish new points of  

contact with customers, outsourcing and partnering with 

other organisations, [19],[20] .  Added process costs and RL 

needs to be more improved investigated by companies, [21] 

further states that the challenge is lack of relevant research 

studies and company discussions within the RL area and 

this results in obstacles mastering and implementing RL 

advantages.  Companies such as such as Kodak, Fuji Film, 

Hewlett-Packard, IBM Europe, Xerox and Dell has 

voluntarily partaken in the recovery of their products from 

the end user. Organizations such as General Motors, Canon, 

Dell, and Hewlett-Packard and Kodak benefited from 

reverse logistic activities, [23]. 

 

 Reverse logistics is a process whereby firms can become 

more environmentally responsible through recycling, 

reusing and reducing the amount of materials used in the 

forward system, [23]. Elements in Table 1 are the drivers or 

the enablers of  

To improve brand image, sustainable competitive 

advantage, and effective and efficient resources usage, 

increased customer satisfaction and profitability 

organization works towards a common goal through SSCM. 

Various business strategies are employed within 

organizations to implement SSCM and RL. Companies 

implementing RL and SSCM initiatives adopt the programs 

with the aim of getting the economic benefits that are 

related to the returned products, [24]. 

V. LINKING THE DRIVERS (THEORETICALLY) 

 Globally a large wide variety of industries are working 

towards remanufacturing, [25]. As stated by the Centre for 

Remanufacturing and Reuse (CRR), in Volkswagen each 12 

months 15,000 engines are reconditioned, reusing 70% of 

the fabric at 1/2 the fee as compared to the brand new. 

Hence, remanufacturing is not only a financial possible 

solution, but also positively contributing to the environment 

via maintaining resources. The importance of RL and SSCM 

within focal enterprises is that businesses in nowadays 

enterprise environment are increasingly under strain to 

minimize the variety of incidents with reference to the social 

dimension on the supply chain level that can damage their 

popularity, [26]. Companies operating in South Africa have 

several legislation and policies that are binding them to 

ensure successful focal enterprises. Supporting in a form of 

doing business locally with the SMEs. Sustainability 

projects, are no longer pressured by way of future 

guidelines to change their supply chain structure, leading to 

competitive benefits for local organizations, [26]  

VI. RESEARCH METHODOLOGY 

The explanatory research was used to find them. Research 

articles, government documents, books and conference 

papers are reviewed to get the total of 10 drivers The study 

is using the Total Interpretive Structural Method (TISM) to 

develop the integrated framework using the elements of 

reverse logistics, sustainable supply chain and enterprise 

development. Emphasizes that the TISM model process can 

be scaled-up to cover complicated and complex different 

modelling situations requirements and complex structures 

with multiple elements types and with one or multiple types 

of contextual relationship. 

The study is conducted using the total interpretive structural 

method (TISM). To analysis the elements of sustainable 

supply chain management, is to first identify the drivers or 

enablers of SSCM.  TISM approach is used to develop 

integrated relationship of the enablers of SSCM TISM 

applied in forming structural model which represent the 

interpretation of connections between involving factors, [8], 

VII. DATA ANALYSIS  

This study makes use of the TISM methodology. The 

TISM is an interactive learning process which assists with 

improving the order and direction relationships within a 

very complex system of variables [29]. With selected 

variables, the sets are different and related variables that 

affect the system under consideration are structured into a 

comprehensive systemic model. With TISM model is 

formed to represent the issues complexity of the structure, 

the system’s field of study and employing designed graphic 

patterns and words, [24], [30]. 

 

The TISM technique follows a systematic methodology. 

The various steps involved in Interpretive Structural Model 

(ISM) technique were 12 identified drivers are applied to 

from SSCM (or variables) and are explained as follows 

I. The 12 variables are numbered and listed and are 

numbered as drivers 1-12 in Table I. These 

variables were identified through the literature 

review and discussions with the experts in the 

relevant area. 

II. The first step drivers are identified and are in rows 

and columns, then a matrix is developed for 

each driver with the other driver, sequent in a 

step by step processes with each driver/variable, 

through rows and columns as shown in Table 2. 

This helps establish a contextual relationship.  
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V-Enabler I will help to achieve enabler j 

A-Enabler j will help to achieve enabler i 

X-Enabler i and j will help to achieve each other, and 

O-Enabler i and j are unrelated 

 

 

TABLE 1                                                          

ELEMENTS OF SSCM 

 

Elements  Author  

Sustainable design, E1 [1. 31, 32, 7, 33, 25, 

9,] 

Investment recovery, E2 [34, 31, 7 39] 

Strategic supplier 

collaboration, E3 

[1, 4, 32, 7, 17, 28, 

35] 

Continuous improvement E4 [1, 35, 36, 16] 

Enabling Information 

Technologies, E5 

[1,32,35] 

Corporate strategy & 

commitment E6 

[1, 31, 16, 32] 

Economic stability, E7 [1, 35, 31,, 38  

Initiation and commitment 

of top management, E8 

[31,35,37, 38 

Societal issues, E9 [31, 35, 38, 1] 

Stakeholders, E10 [16, 35, 27, 40]  

International certifications, 

E11 

[42, 35] 

Regulatory measures, E12 [34,38,39, 16, 37, 9, 

27, 10,14, 42] 

 

 

TABLE 2.                                                        

STRUCTURAL SELF-INTERACTION MATRIX (SSIM) 

 E12 E11 E10 E9 E8 E7 E6 E5 E4 E3 E2 

E1  X X A V A V A X A X V 

E2 A 0 0 V A X A A X A  

E3 A X V A V A A A X   

E4 A V X V A X A A    

E5 X O V V A O A     

E6 V V V V X V      

E7 A A A V A       

E8 V V X V        

E9 A A A         

E10 X X          

E11 X           

 

TABLE 3.                                                                     

INITIAL REACHABILITY MATRIX 

 

Reachability matrix is a pair relationship were drivers of the 

system obtained in step 2, through structural self-interaction 

matrix of the drivers was developed in Table 3 

 On the basis of a pair-wise relationship between the drivers 

of the system as obtained from step-2, a structural self-

interaction matrix (SSIM) is developed for the drivers as 

shown in Table 3.  

TABLE 4                                                                       

FINAL REACHABILITY MATRIX 

 

Reachability matrix is obtained after the completion the 

requirements of transitivity, and this is based on 

relationships obtained in Table 4 as is for level partitioning. 

Through comparisons of reachability and antecedent 

variable sets.  

After identifying and enlisting 12 drivers through literature 

review and expert’s researchers’ opinion, there analysis is 

carried out. A contextual relationship of “leads to” type is 

chosen. Based on principle, one variable leads to another 

variable which is a conceptual relationship development 

In table 8 is an iteration table. The iteration table are used to 

identify levels of the enablers. From table 8-13 twelve levels 

have been identified. 
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TABLE 5 ITERATION I 

 

TABLE 6 ITERATION II 

 

TABLE 7 ITERATION III 

 

TABLE 8 ITERATION IV 

 

 

 

 

 

TABLE 9 ITERATION V 

 

TABLE 10 ITERATION VI 

 

TABLE 11 ITERATION VII 

 

TABLE 12 ITERATION VIII 

 

TABLE 13 ITERATION X 

 

 

TABLE 14 SUMMARY 
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MICMAC Analysis: enablers or variables are sorted 

according to their dependence and driving power. There is a 

clusters for the enabler’s namely linkage, autonomous, 

dependent, and independent. Table 14 which is a summary 

for the levels of enablers form Table 5 to 13. Figure three is 

a MICMAC graph that shows the driving powers of the 

enablers vertically and the dependence horizontally. 

Autonomous Variable: it indicates a weak driving and 

dependence enabler. Such an enabler can be isolated from 

the process or be able to implement without it  

Linkage Variable: it indicates a strong driving and 

dependence enabler 

Dependent Variable: it indicates a weak driving and strong 

dependence enabler. Such enabler have little guidance in 

terms of power. The implementation of the process depend 

strongly on dependent enablers  

Independent Variable: it indicates a strong driving power 

and a weak dependence. Such enablers with have little 

integration with other enablers and the process of 

implementing the enables 

 

Fig. 1 Graph of MICMAC Analysis 

 

Table 15: Independent and dependent variables 

Cluster IV : Independent Enablers 

 

E10                    E12              E11 

 

E9                      E8                 

Cluster III: Linkage Enablers 

 

E6                     E7                 E5          

E1 

 

E3                    E4                  E2 

 

Cluster I: Autonomous Enablers 

Cluster II: Dependent Enablers 

                

 

 In this study the enablers are scattered between Cluster IV 

which is independent variable and Cluster I which is 

Autonomous variable. Cluster IV consist of the following 

elements: Initiation and commitment of top management, 

E8, Societal issues, E9, Stakeholders, E10 International 

certifications, E11 and Regulatory measures, E12. This 

elements has a strong driving power on the implementation 

of SSCM within organisations. But each of the enabler has a 

very weak dependence which means they depend on each 

other.  While enablers which are autonomous: Sustainable 

design, E1, Investment recovery, E2, Strategic supplier 

collaboration, E3, Continuous improvement E4, Enabling 

Information Technologies, E5. Corporate strategy & 

commitment E6 and Economic stability, E7. It means they 

are very weak in dependence and also very weak in 

enabling, lastly the enablers or this elements are 

disconnected 

VIII. CONCLUSION 

The enabler/drivers of SSCM are those element an 

organisation can implement individually to work towards 

the SSCM. None of the drivers’ depend on the other if they 

are to be implemented, which gives an organisation an 

opportunity to can implement each element whenever the 

organisation can without having to wait for the completion 

of the other element. As this elements are taken from 

literature then all are every essential if the organisation is to 

be successful with the SSCM. THE future study can be 

based on reviewing more literature and selecting elements 

specifically to a certain organisation. This will help each 

organisation to know elements that are more appropriate in 

implementing SSCM within an organisation.  
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