) | ot 3
(& = -

s QDG

e o .

IJMRSETM e-ISSN: 2395 - 7639

INTERNATIONAL JOURNAL
OF MULTIDISCIPLINARY RESEARCH

IN SCIENCE, ENGINEERING, TECHNOLOGY AND MANAGEMENT

Volume 9, Issue 4, April 2022

INTERNATIONAL
' STANDARD Impact Factor: 7.580
SERIAL
. NUMBER
INDIA

©

% )
. +91 99405 72462 +9163819 07438 ijmrsetm@gmail.com www.ijmrsetm.com



International Journal of Multidisciplinary Research in Science, Engineering, Technology & Management (IJMRSETM)

| ISSN: 2395-7639 | www.ijmrsetm.com | Impact Factor: 7.580|

|ﬂ!ﬂ!|
| Volume 9, Issue 4, April 2022 |

| DOI: 10.15680/IIMRSETM.2022.0904024 |

A Review and Study to Evaluate the
Efficiency of Decision-Making in Supply
Chain Industries Using DEA Approach

Boby, Partik Vashist

Department of Mechanical Engineering, CBS Group of Institutions, Haryana, India

AP, Department of Mechanical Engineering, CBS Group of Institutions, Haryana, India

ABSTRACT: In recent scenario markets are becoming more volatile or unpredictable, supply chain rivalry is
becoming more significant, and as a result, firms need to make active efforts to strengthen their competitiveness in
these channels. The majority of experts and organizations are of the opinion that sustainable development is critical.
An illustration of this would be progress that accounts for the requirements of the present without sacrificing the
possibility of other periods to meet those prerequisites. To put it another way, sustainability is achieved when a firm
is able to meet the needs of both its present shareholders and those it will have in the future without jeopardizing its
potential to be profitable in the long run. Particularly throughout the last several years, designers have been making
attempts to boost the ecological or ecological presentation of industrialized methods and final goods, with the end
objective of embracing the sustainable supply chain theory. The nine sub-criteria for the three major criteria
(Economic Performance Measure, Environmental Performance Measure, and Social Performance Measure) used in
this research were identified as Supplier Cost, Delivery Cost, Manufacturing Cost, Lead time, Rejection, Landfill
Waste, Energy Usage, and Revenue Growth. These sub-criteria were identified using the research. Inefficient DMUs
have the potential to gain knowledge from and model their own practises after those of the benchmarking set or
reference set, which is comprised of DMUs whose efficiency is equal to 1. In its computations, this method uses
VRS, a kind of return to scale that is more precise than CRS.

KEYWORDS: DEA, Stochastic Frontier Analysis, CRS, DMU, VRS,Supply Chain Industries
I. INTRODUCTION

Supply chain competition is becoming more important as markets become more volatile or unpredictable, thus
businesses need to make concerted efforts to increase their competitiveness in these channels. Most authorities and
groups agree that sustainable development is essential. Progress that reports the demands of the present without
trading off the potential of future eras to satisfy those needs is an example of this (Reefke,2010). To put it another
way, sustainability is when a company is able to fulfil the demands of both current and future shareholders without
compromising its long-term viability. With the goal of incorporating the sustainable supply chain theory, designers
have been making efforts to increase the ecological or ecological presentation of industrialised procedures and final
products, particularly during the last several years (Ingwersen and Stevenson,2012). Supply chain management is
the practise of disseminating information about materials and finances across a business to better serve customers
and improve the supply chain as a whole. Management of a company's supply chain in a sustainable manner is a hot
topic in the sustainability community (Ashby et al., 2012). In recent years, sustainable supply chain management has
emerged as a key strategic focus for businesses throughout the world (Seuring, 2012). According to Seuring and
Muller, "sustainable supply chain management" (SCM) is "the management of solid, data, and wealth flow as well
as collaboration between organisations along the supply chain while taking sustainable objectives afterentirely three
dimensions of sustainable growth, i.e., financial, ecological, and social needs obtained from customers and
shareholders" (emphasis added) (2008). Increased financial execution (Bai et al., 2012; Tajbakhsh and Hassini,
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2015;Motevali et al., 2016;Reefke and Trocchi, 2016), lower asset consumption (Hervani et al., 2005;Sloan et al.,
2010), less natural contamination (Sloan et al., 2010;Schaltegger and Burritt 2014), and fewer negative effects are
some of impact society in terms of health and safety (Luthra et al., 2016;Varsei et al., 2014), promoted ethical
management in the stockpile system, technological progress and innovation (Hassini et al., 2012), etc.

Supply Chain

Organizations have a responsibility to boost their efforts to increase efficacy in Supply chains amid choppy and
unpredictable marketplaces (Andersen and Skjoett-Larsen, 2009). As a result, supply chain is crucial to maintaining
competitiveness in the global marketplace and The improvement of financial results. At produce and distribute items
in correct quantities, to the precise area, and at the best time instruction to lower system-wide expenditures
thoughachieving service level needs, a supply chain is in place. Merchants provide the unprocessed or raw material,
manufacturers transform it into completed products, warehouses store and distribute them, and finally, retailers and
distributors bring them to consumers. In a market economy, supply chains are the catalyst for price changes, since
without them, no manufacturer can meet the demands of customers for the products they want at the prices they're
willing to pay.

\—/—. Supp]jes -

-

Customer <+———  Services

Figure 1.1 Main Components in supply chain Source: (Bowersox et al. 2002)

Difference Between Supply Chain and Sustainable Supply Chain

Measurement of data, money, and items along with their movement from suppliers to manufacturers to retailers
(providers) are all part of supply chain management, which is also known as the "inclusion model." More accurately,
"supply network" or "supply web" may be used (Chopra and Meindl, 2012). However, a more forward-thinking
sustainable supply chain is produced when environmental, public, and economic components are included to the
supply chain. In conventional supply chains, maximising output—that is, maximising general worth—is the top
priority; in sustainable supply chains, minimising environmental risk and maximising corporate value are at the
forefront.

Il. LITERATURE REVIEW

Even while sustainability has received a lot of attention and support from the theoretical community, it remains a
growing movement with many undefinable static, continuous aspects. Organizations that have adopted sustainability
tend to be highly focused and motivated, according to the study (Signori et al., 2015). Successful businesses must
have a well-oiled supply chain to thrive. In any case, they need careful attention to management (Adbenjo et al.,
2006). The result is a significant competitive advantage for the company. This chapter provides an overview of the
primary conceptual and theoretical underpinnings of Sustainable Supply Chain Management. Managers no longer
keep their firms running based on the only metric of increasing economic and financial returns to shareholders.
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There are several convincing arguments for integrating sustainability into supply chain management, such as the fact
that business leaders are under increasing pressure to broaden sustainability's scope to include social and
environmental goals (Hervani et al. 2005). These factors have emerged after a number of causes, including the
depletion of normal assets, the imposition of controlling rules by demanding customers and administrations, the
occurrence of unpredictable weather, and the infringement of trademarks as a result of the introduction of
substandard working conditions in provider plants located in distant countries (Luthra et al. 2016). It's useful for
gaining a leg up on the competition (refkee, 2010). Not only that, but its carbon and ecological footprints are
reduced. Journal articles on sustainable supply chain management were compiled via a comprehensive search of
many online databases, including Science Direct, Taylor & Francis Online, Emerald, Springer, Inderscience Online,
and the IEEE Xplore Digital Library. This chapter of the dissertation comprises of a definition of SCM, an
evaluation of SCM practises, a short discussion of the performance measurements that have been identified, and
some last thoughts on the literature study.

Definitions of Sustainable Supply Chain management

Sustainable supply chain management may be defined in a variety of ways. Researchers and practitioners have
different ideas and sometimes overlap. Modern manufacturing systems include sustainable supply chains because
they consider an organization's environmental footprint. While different specialised businesses have different
definitions of sustainability, the one constant is a focus on the social, economic, and environmental components of a
business at the same time. The following are some definitions that will help us get a general idea of what a
sustainable supply chain entails.

Table 2.1 Summary of Various definitions of sustainable supply chain management

Sr.No | Definition Reference
1. A supply chain management that consists of four themes Reefke and  Sundaram
) Planning (2016)
J Coordination
L Execution
L Collaboration

2. Sustainable supply chain management is a path that develops a positive | Hussain (2015)
circumstance for supply chains operations

3. Sustainable supply chain management worries with negative outcomes on | Genovese (2014)
the earth because of generation and utilization process.

4. Sustainable supply  chain’s duty is to rehearse and | Chun-Mei Su et al.(2014)
accomplishes higher effectiveness and resource utilization.

5. A sustainable inventory network must keep up financial feasibility while | Signori (2013)
doing no damage to social or natural framework.
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6. Sustainable supply chain management constitutes of natural, social and | Bai (2012)
monetary measurements in which management of waste is one of the real
difficulties.

7. It is the management of supply chain processes, possessions, information, | Hassini (2010)

and maintenances by a particular conclusion objective to amplify the
supply chain help while in the period in-between preventive the natural

8. Development that expatiate issues of the Present without endangering | Searcy (2008)
capacity of future eras to address their issues to meet their basic
requirements.

9. It is Holistic and incorporated way to deal with both sustainability | Gosling(2005)
and supply chain  administration  inan
organization

Literature Review of Sustainable Supply Chain Management

In-depth literature searches were conducted from 1998 to 2016 for topics related to sustainability and sustainable
supply chain organisation. Multiple articles were chosen that address issues of sustainability, supply chain
management, and sustainable practises. Even while scholars and practitioners have different terms for the same thing
and often disagree on how to approach a problem, their basic interest is still the same. Scholars generally believe
that a strong emphasis should be placed on incorporating sustainability into the supply chain.

Gracia-Arca (2013) When a sustainable supply chain bundling coordination strategy is put into action, Gracia-Arca
(2013) looked at the characteristics of inner or external change that occur in the organisation in parallel with the
supply chain. It considers a proactive inclusion of proficiency and Sustainability in supply chains, which may aid
businesses in improving their global perspective on items and bundle configuration to increase both Sustainability
and productivity. Sustainable supply chain management entails reaching social and environmental benchmarks
within existing supply networks. Management Sustainable product development is a strategic reaction to pressure
from governments, businesses, and non-profits. Sustainable supply chain competency evaluation employs data
envelopment analysis (DEA) as a technique (Azadi et al.,2014). Different partners indicate extraact pointers about
ecological besidescommunity assessments, such as ozone depleting substance outflows and their impact on
communities, as shown by studies such as those conducted by Tang and Zhou (2012), Wu and pagell(2011), and
Varsei et al.(2014).

I11. CONCLUSIONS

The purpose of this research was to shed light on the topic of utilising performance metrics and the DEA method to
evaluate the efficiency of decision-making units in a tyre company. Although Stochastic Frontier Analysis (SFA)
may be used to evaluate performance, the results are very imprecise and open to interpretation. Supplier Cost,
Delivery Cost, Manufacturing Cost, Lead time, Rejection, Landfill Waste, Energy Usage, and Revenue Growth were
identified as the nine sub-criteria for the three major criteria (Economic Performance Measure, Environmental
Performance Measure, and Social Performance Measure) used in this research, and DEA was applied to classify the
sub-categories into groups with the highest levels of performance.
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