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Abstract

The supply chain consists of those activities dasett with manufacturing from raw material acquiisit to final product delivery.
Because of the recently changed environmental remugnts that affect manufacturing operations araghgportation systems,
growing attention is given to the development afiremment management strategies for supply ch@igreen supply chain aims at
confining the wastes within the industrial systemas to conserve energy and prevent the dissipatidmarmful materials into the
environment. Frequently researches in study onedsiwf Green Supply Chain Management are criticfoedts narrow perspectives
and lack of industrial relevance. So, it is a realed to find improved processes for adoption ardémentation of Green practices
Green image in Manufacturing Industries. In the reat competitive scenario, the driver of Green Sypphain Management
assumes a significant importance and call for sggicesearch attention. The aim of this paper isxamining the Green practices in
the selected Indian Manufacturing Companies. Thénnodjectives of this paper are to gain critical darcrucial drivers for
implementation of Green Supply Chain Managemehtdran Manufacturing Industries in various secttikewise, two wheeler, four
wheeler, and General Manufacturing sector wise camgs. This paper has attempted to fill the gaphécontemporary research in
the study on drivers of Green Supply Chain Managenmeselected Indian corporate sectors. It is glied that Driver, DF10 i.e.
‘Employees Motivation, health & Safety’ have marportant and crucial for adoption of GSCM for 2-wher industries. It is also
observed that Driver DF1 i.e. ‘Government rulesegislation’ have more important and crucial for gudion of GSCM for 4-wheeler
industries. But it is also observed that Driver DE2. ‘environmental concerns and legislation; DE&. customer awareness,
pressure & support; DF12 i.e. organizational capdlds and awareness; and DF14 i.e. global climaressure and ecological;
respectively have equal importance and crucialddoption of GSCM for general manufacturing companie
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chain management and has been increasingly accepigd
practices by forward-thinking organization.

1. INTRODUCTION

The economic growth increases the level of energg a

material consumption, which contribute to the eowimental
issues and resource depletion problems. It has nbeco
increasingly significant for organizations facingnapetitive,
regulatory, and community pressures to balanceauoamand
environmental performance. Nowadays, most orgaoizsit
are starting to go green in their business as cante
environmental sustainability. They have realized treater
benefit of the green supply technology adoptiorbusiness
operation, which also affected suppsieand customers.
Environmental issues under legislation and direstifrom
customer especially in the US, the European Uniais)( and
Japan become an important concern for manufactutersa
result, Green Supply Chain Management (GSCM) enseage
a new systematic environmental approach in gregmplgu

A GSCM driver is that which adopt and implement gneen
practices and green image in manufacturing indesstfor
minimizing the pollution which affect the humanelif On
other way we can say that it is a driver which ésithe green
supply chain management (GSCM) for adoption of mgree
images and green practices in manufacturing insstr
Several studies on GSCM have determined a broagkrah
factors to develop environmental management inigat and
practices to its supply chain. It can be motivabgdfirm’s
stakeholders’ requests and persuaded by firm's warmave
full compliance with environmental regulations, ewen
promoted by the firm’s internal strategic motivatiowhich
are related to the opportunity to gain the comppetit
advantage in the market.
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2. LITERATURE REVIEW

Literature review is that part of this researcheyaig to find

out the research gap. Literature review takesdntwsideration
the broader concept of sustainable developmentoaitithes
how and why companies should be concerned with
environmental and social issues in Green SupplyirCha
Management. Common benefits of GSCM in achieving
sustainability are enhanced value for cost redogtio
customers, and competitive advantage.

2.1 Global Context

Rao [1], in his study on green supply chain managenmn

South East Asian Region (Malaysia, Philippines,olakia,
Singapore and Thailand,) found that environmentaeg
supply chain management practices had startedkto fkace
the implementation of drivers of GSCM and invedtghthe
occurrence of drivers for automobile company anteot
industries. Results indicated that drivers for eadbile

industry are the greatest among other companiesps®in et
al. [2], explored the moderating impact of relasbip

conditions existing between a customer and its Igengpand

effectiveness of the customer’'s environmental perémce
requirements (otherwise known as “green-supplyheiC[3],

looked into the relationship between green innavatand

green image of companies in Taiwan. The study mepa
new concept of green core competence.

Lee [4], has identified the drivers of participatién green
supply chain initiatives by considering small anedimm-
sized suppliers and their most important stakehs|de
including buyers and the government. Nawrockagbalthey
found that Sweden, has concentrated on the rolg®@f14001

in environmental supply management practices in dishe
companies. They described the existing and poterdiea of
ISO 14001 for three key operational tasks of emrirental
supply chain management: to communicate the remeinés

to the supplier, to motivate and enable the supphded to
verify that the supplier follows the requiremenhaBg et al.
[6], explored key green supply chain managementQi@5
capability dimensions and firm performance based on
electronics related manufacturing firms in Taiwa@n the
basis of a factor analysis, six green supply ciha@magement
dimensions were identified: green manufacturing and
packaging, environmental participation, green niamge
green stock, green suppliers, and green eco-deSigiou et

al. [7], they found that Taiwan has explored therelation
between greening the supplier and green innovatidraiwan
Company by using Structural Equation Modeling. They
concluded that greening the supplier through giereavation
leads to significant benefits to the environmeptiformance
and competitive advantage of the firm. Liu et 8], jn China
has analyzed the relationship between green suppiin
management level (LGSCM) and the classified deteanti
factors. They confirmed that a company's environtaen

management capacities will be strongly enhancettdguent
internal training of employees to increase its lagment in
GSCM practices. Ninlawan et al. [9], in Thailandabzed the
recent green activities in computer parts’ manufiess and
also measured the level of green supply chain nemnagt.
The in-depth interview regarding green procuremgneen
manufacturing, green distribution, and reverse stigi has
been conducted. Diabat and Govindan [10], idemtiftae
drivers influencing the implementation of GSCM ugian
Interpretive Structural Modeling (ISM) methodologgnd
extracted 11 drivers collected through past liteeat
Certification of suppliers’ environmental manageitngystem;
environmental collaboration with suppliers; colledton
between product designers and suppliers to reduwt a
eliminate product environmental impacts; government
regulation and legislation; green design; 1SO 14001
certification; integrating quality environmental nzgement
into planning and operation process; reducing gnerg
consumption; reusing and recycling materials anckaging,
environmental collaboration with customers; and erse
logistics.

Eltayeb and Zailani [11], has identified the foayldrivers or
motivators to green supply chain initiatives: Rexgjoins,
customer requirements, expected business gains,sacidl
responsibility. Eltayeb et al.,, analyzed the relaship
between green supply chain initiatives and perfoicea
outcomes and identified the key initiatives (ecsige) that
have positive effect on the four types of outcomes
(environmental, economic, cost reductions, and ngitde
outcomes).

2.2 Indian Context

Chopra, S, P. Meind!| et.al [12] founded that thare some
main drivers behind applying GSCM in Indian mantdaog
industry, such as straightforward cost reductiorfagilitate
the development of co-operative relationships vsitippliers
and encouraging life-cycle. On the other side, iesthat
there is an increasing environmental awarenesee the slow
implementation of GSCM across enterprises. Ravj, and
Shankar R. [13], Interpretive Structural Modelirg{)
methodology was utilized to understand the mutafiiénces
among the drivers so that those driving factor Wwh@an
aggravate few more drivers and those independdwerdr
which are mostly influenced by driving factor wedentified.
Srivastava and Srivastava [14], suggested a modelanage
product returns and utilized average-life cyclgpadduct data,
past sales forecast demands to support their analyemi-
structured interviews to 84 stakeholders were used
triangulate the findings of the model. The findirgjows that
reverse logistics can cost-save only if done cdlyec
Srivastava [15], provided an overview of the acaidem
perspective of the GSCM literature and also pravidebrief
introduction to traditional supply chain managemantl the
chronology of GSCM. Mudgal et al. [16], they trigd
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overcome these limitations and provide a usefunéwaork
for GSCM study and activity flow required for susstil
implementation of drivers of GSCM practices. Lathf.,
Manju, Kumar S., and Haleem A. [17], ImportanceG8CM
and factors important to implement GSCM in Indian
manufacturing industry were identified and desaibéarious
issues related to GSCM were discussed. Models for
implementation of GSCM registered in the variouprapches
of GSCM and three main driving factors affecting @&
were described. Sarode, and Bhaskarwar [18], ttietified
the various drivers which help in greening the $ygpain of
Indian manufacturing sector. They merely focused top
management commitment, societal concern for prioteaf
natural environment, regulations, supplier involes
customer satisfaction, green product developmegreen
procurement practices, availability of cleanchigology,
green  disposal, green transportation, recyclegan |
manufacturing practices, economic interests, abeling of
products, reverse logistics practices, competitgsn and
corporate image. Bhateja, et al. [19], identifiduatt the
environmental issues are very important for busine§he
literature about environmentally conscious supphaio is
very limited.

Luthra, S. Kumar, V. Kumar, S. & Haleem, A. [20],
mentioned that government legislation is one of thajor
drivers affecting GSCM practices adoption in theurdoy.
They have proved that there is a positive relatignbetween
adopting GSCM practices and enhanced reputatiorbeartd
image of an organization. Although the results wegositive
from the perspective of enhancing reputation arahdimage
of an organization, it didn’t imply that seeking fefficiency is
the driver for adopting GSCM practices. Chien artdhS
Kumar et al., [21], worked on the implementatiorf goeen
supply chain management practices in Manufagguri
Companies and provided in depth study about ysesuoent,

green manufacturing, green distribution, anéverse
logistics and investigate green supply chain memsmt
practices, measure green supply chain management

performance, and explored GSCM pressure, drivemaMiat
Dheeraj and Namdev Vishal [22], they stated thateqr
supply chain management is a very powerful way to
differentiate a company from its competitors anchih greatly
influence the plan success. With increased awasenes
corporate responsibility and the requirement to tritee terms
with environmental policy, green supply chain maragnt
(GSCM) is becoming increasingly important for Imdia
manufacturers. (Pandya Amit R. & Mavani Pratik N3],
they studied the major external driving factorseefiing green
supply chain management practices adopted by
Manufacturing companies in Ankleshwar and theireobye
to recognize and select appropriate strategy f@émenting
green supply chain management (GSCM) in Indian
manufacturing company.

the

Ajay Verma, Dr. Anshul Gangele [24], they report @sults
from a cross-sectional survey with manufacturerdnidian
companies. Their findings provide insights into the
capabilities of Indian organizations on the adaptad green
supply chain management (GSCM) practices in indastr
contexts and that these practices are not considareitably
across the industries. Sunil Luthra, Dixit Gargnjag Kumar,
Abid Haleem [25],Green Supply Chain Management (5C
has been identified as an important research ardaGaeen
environmental issues have drawn an attention cfarebers
and Supply Chain practitioners at macro and miaeell
Various factors important to implement Green Supphain
Management relevant to Indian manufacturing compzae
been identified. Structural model of these factbes been
formed using Interpretive Structural Modeling teicjue.
Govindan. K. A, Shankar, M. [26], they found to baa the
drivers of green supply chain management with azyfuz
approach. The common drivers are identified throtlyé
existing literature and with the combined assistaraf
company experts. The Common drivers are provided as
competitors, stakeholders, company image, finanwogalefit,
environmental conservation, customers and compdiamith
regulations. These seven drivers are getting coedpawver
one another based on the data provided by the aoyhich
is situated in the southern part of India. Theyatoded with
the priority among common drivers to find out thesential
driver of green supply chain management (GSCM) laglgs
to identify the essential driver of green supplyaich
management (GSCM) and in the future it also asdists
stimulate that essential driver for implementingegr supply
chain management (GSCM).

3. LISTS OF IMPORTANT DRIVERS

These are various drivers for green supply chainagament
(GSCM) which are observed from the literature reviend
also important for Global and Indian manufacturing
environment. The list of overall list of driverseagiven below

Table 1 Driving factors

Sr.No. | Driving factors

1 Government Rules & legislation

2 Environmental concerns & legislature

3 Social & Environmental responsibility

4 Green image , Global marketing &
Competitiveness

5 Society or public Pressure

6 Economic benefits or cost reduction benefits
7 Customers awareness, pressure & support
8

9

Suppliers Pressure & willingness
Investors & shareholder Pressure
Employees Motivation , health & Safety
Scarcity of Resources, Higher waste genergtion
& Waste disposal problem
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12 Organizational capabilities & awareness
13 Demand for environmentally friendly products|
14 Global climate pressure & ecological

3.1 Government Rules & Legislation

This driver of Green Supply Chain Management sttitasthe

rule of law is a system of government in which zisty
adopts or maintains a set of good, just, and #ais|by which

it and its government will be governed. All goverent
officials and all private citizens must follow thaws of the
nation and must the rule of law is the principleatth
governmental authority is legitimately exercisedlyonn
accordance with written, publicly disclosed lawsatthare
adopted and enforced in accordance with established
procedure. The government is created by and fomptuple
and is answerable to the people. Government Rules &
legislation is a major driver for company’s envinoental
management Regulations increase the threats oftigsnand
fines for non-compliance among companies. This edlriis
most helpful for implementing and adoption of Gre&pply
Chain Management in Manufacturing Industries.

3.2 Environmental Concerns & Legislature

Environmental Concern and Legislation is an impartiver
or instrument in the control of environmental hasato
health, and has been used from the earliest daysulblic
health, for example in the control of water qualiynd
sanitation in the 19th century, and in various ferof air
quality legislation in the 20th century. Legistatimay take
many forms, including regulation of emissions timty cause
environmental pollution, taxation of environmentdalmealth
damaging activities, and establishing the legahf&aork for
trading schemes (e.g. for carbon emissions). O#futions
may rely on voluntary agreements. Some of the gstat
benefits to public health have been achieved assaltr of
environmental interventions. Legislation has resiedl to the
major environmental and public health concernshef time
and in notable cases has had a crucial influenéepmoving
health. Environmental regulations can be observedaa
motivation to innovate and decrease environmentphict.

3.3 Social & Environmental Responsibility

Social & Environmental responsibility is that dnivef Green
Supply Chain Management which initiative to assasd
take responsibility for the company's effects one th
environment and impact on social welfare. The tgamerally
applies to company efforts that go beyond what rbay
required by regulators or environmental protectgnoups.
Corporate social responsibility may also be referte as
"corporate citizenship" and can involve incurrinigog-term
costs that do not provide an immediate financialelii¢ to the
company, but instead promote positive social
environmental change. Some companies may engdgecen

and

washing", or feigning interest in corporate resaitis/, but

many large corporations are devoting real time suathey to
environmental sustainability programs, alternatigaergy,
clean tech, and various social welfare initiatitesbenefit
employees, customers, and the community at largeials
responsibility becomes an integral part of the tieafeation
process - which if managed properly should enhatiee
competitiveness of business and maximize the vaflweealth
creation to society.

3.4 Green Image, Global Marketing &
Competitiveness
Green image is that driver of Green Supply Chain

Management which provides a greening image where a
Manufacturing product is to be used. It is most omg@nt
driver of  Green Supply Chain Management to adapof
GSCM in Manufacturing Industries. Global marketisghat
driver of GSCM which states that the process ofvegimg a
final product or service, with the hopes of reaghin
international marketing community. Global marketimas the
ability of catapulting a company to the next levey,
implementing several marketing strategies basetth@megion
the company is marketing to. Global market is tbivay of
buying and selling of goods and services in allntnas of the
world. The idea of a global market has been higinigbled by
the improvement of internet connectivity betweertiams
where people are now able to buy and sell producta one
nation to another through the internet. Global rating is
marketing on a worldwide scale to merge or takeinass
advantages of the international differences, oppities and
likeness in operation so as to meet the globalotibgs. This
process applies to the various companies thatasafbmestic
companies in the world.

Global competitiveness is that driver of GSCM whithtes
that the existence of competition among diversamimations
that serve global customers. An index of the coitipebess

of the countries in the world is compiled every rybg the
World Economic Forum. Global competition is used to
describe the worldwide market, and the strugglelitierent
companies or businesses to prevail over the otGébal
competition can help with providing

3.5 Society or Public Pressure

Society or public Pressure is that driver of Gregupply
Chain Management which states that in any society,
governmental entities enact laws, make policies, @lfocate
resources. This is true at all levels. Public polan be
generally defined as a system of laws, regulatoeasures,
courses of action, and funding priorities concegnin given
topic promulgated by a governmental entity or its
representatives.  Individuals and groups ofteengit to
shape public policy through education, advocacy, or
mobilization of interest groups. Shaping public ipplis
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obviously different in Western-style democracieartlin other
forms of government. But it is reasonable to asstimaé the
process always involves efforts by competing irdegroups
to influence policy makers in their favor. In tht®ntext,
advocacy can be defined as attempting to influemdelic
policy through education, lobbying, or politicakgsure.

3.6 Economic Benefits or Cost Reduction Benefits

Economic benefits or Cost reduction benefits ig thaver of
GSCM which may be defined as the achievement af &ed
Permanent Reduction in the unit cost of goods nstufed
or services rendered without impairing their suiligbfor the
use intended or diminution in the quality of theguct. Cost
reduction, should therefore, not be confused withkt caving
and cost control. Cost saving could be a tempoaéfajr and
may be at the cost of quality. Cost reduction iegplithe
retention of essential characteristics and qualitthe product
and thus it must be confined to permanent and gersavings
in the costs of manufacture, administration, disttion and
selling, brought about by elimination of wastefuhda
inessential elements form the design of the produact from
the techniqgues and practices carried out in cororect
therewith. In other words, the essential charesties and
techniques and quality of the products are retaitiedugh
improved methods and techniques used and thereby a
permanent reduction in the unit cost is achievethe T
definition of cost reduction does not however iddu
reduction in expenditure arising from reduction similar
govt. action or the effect of price agreements. friree fold
assumption involved in the definition of cost retiolc may be
summarized as under.

» There is saving in a cost unit

e Such saving is of a permanent nature

*  The utility and quality of goods remain unaffectiéd

not improved

3.7 Customer’s Awareness, Pressure & Support

Customer awareness, pressure & support is thaerdiod
Green Supply Chain Management which states that the
understanding and knowledge that a buyer shoulé lbé&his
rights as a customer. The awareness is very imuofta the
buyer since it permits him to get the most from & buys.
Consumer Awareness is making existing and potential
customers knowledgeable about product’s servicasswmer
awareness programs create more informed buyingsidesi
Consumers cannot purchase products and servighsyifdo

not know they exist. If specific products and seegi are
better known, those products and services will ianoa the
front line in sales. Therefore, it is important itaplement
consumer awareness programs that will introduce rankle

the target audience aware of the products and cesrva
company offers. Consumer awareness programs can be
initiated through the utilization of flyers, broates, television,
radio, guides, fact sheets, information posted Meb site,

school programs, and other sources depending uptopic
and the message delivered. So Customer awarenmessupe
& support are most important for adoption of Greurpply
Chain Management for Manufacturing Industries.

3.8 Suppliers Pressure & Willingness

Suppliers Pressure and willingness is that drivieiGECM
which states that suppliers can help to providealle ideas
used in the implementation of environmental prgebut they
generally do not act as a direct driving force. lduer, whilst
suppliers may not be the drivers, integration aodperation
in supply chains can support more effective managerof
environmental issues. A collaborative paradigm thesn used
to explore green supply chain management practioes
manufacturing plants. It was found that greatermpbughain
integration can benefit environment management in
operations. As the supply base was reduced, thenexf
environmental collaboration with primary suppliérsreased.

3.9 Investors & Shareholder Pressure

Somebody owning stock in corporation a person or
organization that owns shares in a limited compamy
partnership. A shareholder has a stake in the coynpad
becomes a member of it, with rights to attend theual
meeting. Since shareholders have invested moneya in
company, they have a vested interest in its pedoga and
can be a powerful influence on company policy; teaguld
consequently be considered stakeholders as well
shareholders. Some pressure groups have sougtpltitehis
by becoming shareholders in order to get a pastcul
viewpoint or message across. At the same time rderoto
maintain or increase the company's market valueyagers
must consider their responsibility to shareholdeveen
formulating strategy. It has been argued that omeso
occasions the desire to make profits to raise metufor
shareholders has damaged companies, because litritesl
the amount of money spent in other areas (suchhas t
development of facilities, or health and safet@hareholders

do have rights, which are defined in the corporasicharter

and bylaws. They can inspect the company's book$ an
records, sue the corporation for misdeeds of thecttirs and
officers, and if the company liquidates, they haveght to a
share of the proceeds. However, creditors, bondnslénd
preferred stockholders have precedence over common
stockholders in liquidation. Shareholders also hawight to
receive a portion of any dividends the company atesl.
Shareholders can attend the corporation’s annuatingeto
learn about the company’s performance, vote on gitsoon

the board of directors and other matters. Theyataa listen

to the meeting via conference call and vote by pritough

the mail or online. To learn more about a compapygkcies
toward shareholders, consult the company's corporat
governance policies.

as
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3.10 Employees Motivation, Health & Safety

Employee motivation, health and safety are thavedriof
Green Supply Chain Management which is more helfgul
implementation and adoption of GSCM in Manufactgrin
Industries. Employee motivation describes an engutsy
basic enthusiasm about work and incentives given to
accomplish work. Motivating employees about workthg
blend of satisfying the employee's requirements gnodpect
from work and workplace factors that facilitate doyee
motivation. Employee motivation is the processes Hre set
up to boost employee’s morale by rewarding and
acknowledging their work. There are various ways homw
employees are motivated they include giving themppsu,
monetary rewards, and good working conditions among
others. Organizational health and safety should &om
promotion and maintenance of the highest degreghgdical,
mental and social well-being of workers; the prdien
amongst workers of departures from health causedhéy
working conditions; the placing and maintenance tioé
workers in an occupational environment adapted heirt
capabilities.

3.11 Scarcity of Resources, Higher Waste Generation
& Waste Disposal Problem

A resource with an available quantity of produetssl than its
desired use value is known as scarcity of resourSearce
resources are called factors factors of productidBcarce
goods are also termed as economic goods. Scarcarces
are used to produce scarce goods. Like the morergen
society wide condition of scarcity, a given res@uig scarce
because it has a limited availability in combinatiwith a
greater productive use. It's both of these thateriakcarce. In
other words even though an item is quite limitedilt not be
a scarce resource if it has few if any use. Wastae@tion
defined as ‘any substance or object which the maltsecards
or intends or is required to discard’, potentiakypresents an
enormous loss of resources in the form of both rizseand
energy; in addition, the management and disposabste can
have serious environmental impacts. For exampliee t#p
land space and may cause air, water and soil pilutvhile
incineration may result in emissions of dangerous a
pollutants, unless properly regulated. Waste managé
policies therefore aim to reduce the environmeatal health
impacts of waste and improve the environmental neso
efficiency. The long-term aim of these policiesdgeduce the
amount of waste generated and when waste genergion
unavoidable to promote it as a resource and acHiayleer
levels of recycling and the safe disposal of waste.

3.12 Organizational Capabilities, Awareness

Organizational Capability and awareness is thavedriof
Green Supply Chain Management which is most impotia
adoption and implementation of GSCM in Manufactgrin

Industries. Awareness of each and every employgardang
their work and to adoption of Green Supply Chain
Management in Manufacturing Industries is so imguait
Organizational Awareness is a Social and Emotional
Intelligence competency that can also be definesitaational
awareness, or even empathy on an organizationbd. sttais
the ability to read social and political current® i
organizations, teams, communities, and situatiéfisen your
skills in Organizational Awareness are strong, soel able to
detect crucial social networks, power relationshigsiding
values, and organizational norms. When thesesskilt weak,
you may find it difficult to get things done in tloeganization,
find yourself surprised by organizational eventsakm
mistakes due to misunderstanding the organizatistnatture,

or act in ways that the organization, team or comitguind
inappropriate. Organizational Capability is therfis ability to
manage people to gain competitive advantage.

3.13 Demand for Environmentally Friendly Products

Demand for Environmentally friendly Products is ttldaiver

of Green Supply Chain Management which is most itand

to adoption of GSCM in Manufacturing Industries.oE@and
environmental friendly are two subjects seeminglyhaut
clear definitions. Terms such as green, naturalagenic are
frequently used. Eco Products as being producedabyral
resources. Starting with the fiber, through the plate
production chain, everything is controlled from an
environmental perspective. Environmental friendipducts
are addresses recycling, sustainable productionreshaction
of energy consumption and transport. There is ad ntee
recognize the increased demands regarding envinotathe
friendly products. There is a need of work condyatd find
environmental friendly alternatives which are comoredly
viable. Environmentally friendly Products are green
purchasing options of eco friendly goods, that goed for
people, animals, and the environment, and thatalidw you

to leave the smallest possible impact on the planet

3.14 Global Climate Pressure & Ecological

Global climate pressure and ecological is thatetrif Green
Supply Chain Management which is most important to
adoption and implementation of GSCM in Manufactgrin
Industries.  Global climate pressure and ecology ais
tremendously complex form of science that requadsroad
spectrum of knowledge. If it is accepted that thenet is an
interdependent system, every aspect of every lecagystem
must be considered to fully understand a problerar F
instance, if a logging or mining project startsoae end of a
river, global ecologists might look at not only thecalized
effects, but how the runoff would affect the whaiger,
ecosystems far downstream, and even the possildedad
pollution to the ocean at the end of the river. jeg tabs on
Earth-wide environmental issues, such as the thinoif the
ozone layer, require dozens if not hundreds ofaedd field
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researchers obtaining information in different araeound the
globe. Most research on global ecology suggestsrnbane
part of the world is expendable; that to proteanhhos, people
must protect the Earth.

4. RESEARCH METHODOLOGY

Research methodology is based on empirical datiectet
through a questionnaire survey. The survey metloggois
used for study. The main objective of survey iserbisig the
status of driving factor of green supply chain ngemaent of
Indian manufacturing companies. The problem wascset
on the gap identified in literature. Data is caléztthrough the
questionnaire survey. The questionnaire was adtaneid in
80 companies in the northern region of India.

4.1 Industry Database

The database 80 manufacturing companies locatadrthern

part of India have been extracted from industriaéatories.

This is having name of the company, their locatiod postal
address. The numbers of employee in surveyed indase

more than 100. In Indian scenario, major manufaogur
industries are automobile (two wheeler and four elds® and

general manufacturing industries. These sectordnateded

in our study. The reasons for selection of thestose are as
under

 These sectors are basically mechanical engineering

industry which requires strong R & D activities to
become successful in competition.

» These sectors are more involved in economic
progress of the country as these sectors from the
backbone of the industrial economy of the nation.

4.2 Development of Questionnaire

Based on literature (Diabat, A. & Govindan, K, [1G
questionnaire was designed. The questionnaire leen b
developed on a five point Likert scale. The varidusvers
which are more important for the adoption of GSClvén

GSCM to adaption of green supply chain managemeniié
for finding the critical driver to adaption of GSCM Indian
manufacturing companies.

Profile of Respondents

%age of Respondent in Survey

50 46.15
45 4
40 -
35 A
30 26.92 26.92
25

20
15 4
10

u % of Respondent

GM/CEQ Factory Plant manager  Quality control manager

Fig 1 Percentage of various respondents during the gurve

After the phone calls, email and remainder, ou8@fsending
guestionnaire, 26 filled responses have been reddiom the
companies, which gives response rate 32.5%. OuR6of
respondents, 12(46.15%) were from quality control
department manager. Seven (26.92%) were factont/pla
manager. Seven (26.92%) were general manager.

5. OBSERVATION OF DATA

The data is collected from the executive of various
manufacturing organizations on five point likerakcthrough
survey. The SPSS software is used for analysisoléated
data.

Table 2 Mean & Standard Deviation of drivers of GSCM for
4-wheeler industries

been incorporated relevant to Indian context anichvivas DRIVERS FOR| MEAN STD.

not incorporated by the earlier researchers. Thierestudies ADOPTION OF GSCM DEVIATION

are not focus on the various drivers particularty the Government Rules & 4.6154(1) 5064

Automobile Industries, General Manufacturing Indiest legislation

This motivates to develop a new questionnaire idialm (DF1)

context for particular sectors. Questions are edlato Environmental concerns4.3077(4) 6304

company profile, number of employee, degree of ingxe & legislature

given by company to adoption of GSCM for Indian (DF2)

manufacturing environment. The questionnaire corthitwo Social & Environmenta| 4.2308(6) 8321

section ‘A’ and ‘B’. Section ‘A’ contain 03 questio respondiility

pertaining to company details and section ‘D’ hdsgliestion (DF3)

related to Drivers of green supply chain management Green image, Globdl 4.0000(9) 8165
marketing &

4.3 Questionnaire Administration Competitiveness (DF4)

Data is collected through a postal survey from i Indian Society  or Publiq 3.6923(12) | .6304

companies. Total numbers of questions on variouseBy of Pressure
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(DF5) (4.3846). This indicate that 4-wheeler automobibenpanies
Economic benefits of 4.3077(5) .6304 giving more importance to government rule and lagisn
cost reduction benefit (DF1). This driving factor is more helpful for m&iming the
(DF6) green image in companies. 4-wheeler automobile emmep
Customers awareness4.5385(2) 5189 are also giving importance to customer awarenessspre
pressure &  spport and support (DF7) and employee motivation, heaith safety
(DF7) (DF10).4-wheeler automobile companies are givings le
Suppliers Pressure &4.1538(7) .8006 importance to investor and shareholder pressur®,(b&ving
willingness mean score value 3.3846) and scarcity of resoutugher
(DF8) waste generation and waste disposal problem (DRaxing
Investors & shareholddr3.3846(14) | .9608 mean score value 3.6154).
Pressue
(DF9) Table 3Mean & standard deviation of drivers of GSCM fer 2
Employees Motivation | 4.3846(3) 5064 wheeler industries
health & Safety
(DF10) DRIVERS FOR ADOPTION| MEAN STD.
Scarcity of Resource$,3.6154(13) | 1.1209 OF GSCM DEVIATIO
Higher waste generation N
& Waste Disposa Government Rules & 4.5000(4) | .5477
problem legislation
(DF11) (DF1)
Organizational 4.0769(8) 6405 Environmental concerns &4.3333(6) | .8165
capabilities & awarenes legislature
(DF12) (DF2)
Demand for| 3.7692(11) 9268 Social & Environmental 4.0000(9) | .8944
environmentally friendly responsibility
products  (DF13) (DF3)
Global climate pressurg3.9231(10) 7596 Green  image, Global 4.5000(5) | .5477
& ecological marketing &
(DF14) Competitiveness (DF4)
Society or Public Pressul 3.6667(13 | .5164
(DF5) )
4-wheeler manufacturing industries Economic. benefits o copta.1667(7) | 9832
46134, on 5385 (DF6)
. : o 307742308 J 4307 “‘4"3?4.1538 1384 000, 3o Customers awareness4.6667(2) | .5164
By ] B o OB 376 pressure & suppo
S EEEREER (DF7)
RN : n N Suppliers Pressure &4.0000(10 | .8944
i 5 5 willingness )
R ]
g (DF8)
§ 1 Investors &  shareholder3.8333(12 | .7528
¢ Pressure )
0 (DF9)
DFl DR DFS DF4 DFS DF6 DFT DFS DFY DFI0 DFIL DFL2 DFI3 DFl4 Employees ~ Motivation | 4.8333(1) | .4082
health & Safety
Drivers (DF10)
Scarcity of  Resources,2.8333(14 | 1.1690

Higher waste generation &)

Fig 2 Mean score value of drivers of GSCM for 4- wheeler Waste Dispoda problem
manufacturing industries. (DF11)
Organizational capabilities & 4.0000(11 | .8944
Table 2 shows that DF1 i.e. ‘Government Rules &slegion’ awareness (DF12] )

Demand for environmentally 4.6667(3) | .5164
friendly prodicts (DF13)

having the highest mean score value (4.6154), D&ving
mean score value (4.5385) and DF10 having meare sebue
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Global climate pressure &4.1667(8) | .9832 Social & Environmental 3.7500(5) | 1.1650
ecological responsibility
(DF14) (DF3)
Green image, Global 3.6250(7) | 1.3025
marketing &
Competitiveness (DF4)
Z-WhEEIEI' Society or Public Pressul 2.5000(13)| .7559
. . (DF5)
manufacturlnglndustrles Economic benefits or co$t3.2500(11)| 1.7525
6 - reduction benefits
46667 48333 46667 (DF6)
g 5 —33334 43 41664 4g3 B 4 $1667 Customers awareness3.8750(2) | .8345
S 4 - o | 08337 T pressure & suppor
w (DF7)
§ 37 Suppliers  Pressure  &3.5000(9) | 1.3093
s 2 - willingness
] (DF8)
= 17 Investors & shareholdgr2.2500(14)| .8864
0 - Pressure
A = I R (DF9)
oYl Y e W e S e e S e S VI AU LY Employees Motivation | 3.7500(6) | .8864
eeaaes health & Safety|
Drivers (DF10)
Scarcity of Resources,3.6250(8) | 1.3025

Higher waste generation &
Fig 3 Mean score value of Drivers of GSCM for 2- Wheeler Waste Disposal probler

Manufacturing Industries. (DFll_) i __
Organizational capabilities 3.8750(3) | 1.1260

Table 3 shows that DF10 having the highest mearesaue & awareness
(4.8333), DF7 having mean score value (4.6667) BRd3 (DF12)
having mean score value (4.6667). This indicatet tha Demand ~ for] 2.8750(12)| .6409
wheeler automobile companies giving more importatze environmentally  friendly
employee motivation, health and safety (DF10). Tdising products _ (DF13)
factor is more helpful for maintaining the employee Global climate pressure &3.8750(4) | 1.3562
motivation, health and safety in companies. 2-wéreel ecological
automobile companies are also giving importanceusiomer (DF14)
awareness, pressure and support (DF7) and demand fo
environmentally friendly products (DF13). 2-wheeler ) )
automobile companies are giving less importancéaté of General Manufacturing Industries
customer and shareholder awareness (DF11, havirgn me 45
score value 2.8333) and incompatibility with diffat 4 3875 395 4 00 3875 35 355 38T 3815

management and manufacturing system (DF5, havingnme
score value 3.6667).

Table 4 Mean & standard deviation of Drivers of GSCM for
General Manufacturing Industries

Mean Score Value

DRIVERS FOR| MEAN SDT.

ADOPTION OF GSCM DEVIATION DFI DF2 DF3 DF4 DF5 DF6 DF7 DFS DF9 DFI0 DFI1 DFI2 DFI3 DFl4
Government  Rules & 3.3750(10)| .7440 .

legislation Drivers

(DF1)

lEn\_/|r|onmentaI concerns &3.8750(1) | .8345 Fig 4 Mean score value of Drivers of GSCM for General
((Ie:)glisz)ature Manufacturing Industries.
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Table 4 shows that DF2 i.e. ‘environmental conceans
legislature’ having the highest mean score valu87&0),
DF7 having mean score value (3.8750) and DF12 havin
mean score value (3.8750). and DF14 having meare sco
value (3.8750) This indicate that general manufaugu
companies giving more importance to environmentaicerns
and legislature (DF2). This driving factor is mdrelpful for
maintaining the environmental concerns and legistatin
companies. General manufacturing companies aregalitg
importance to customer awareness, pressure andorsupp
(DF7) and organizational capabilities and awareness
(DF12).and global climate pressure and ecologicel).(
General manufacturing companies are giving lesitapce

to lack of investors and shareholder pressure (DfE&jng
mean score value 2.2500) and society or publicspres(DF5,
having mean score value 2.5000).

Table 5Mean & standard deviation of drivers of GSCM for

Organizational capabilities 4.0000(8) | .8321
& awareness

(DF12)

Demand for| 3.7037(11)| .9929
environmentally  friendly

products (DF13)

Global climate pressure &3.9630(10)| .9799
ecological

(DF14)

45 81481422 4074 4 4

44074
g 3

Overall manufacturing industries

Overall Manufacturing Industries

I mOverallsector

Mean score value
o
i

DRIVERS FOR| MEAN STD. o
ADOPTION OF GSCM DEVIATION DF1 DF2 DF3 DF4 DF5 DFG DF7 DF8 DFS DF10 DF11 DF12 DF13 DF14
Government  Rules & 4.1481(4) | .9074 Drivers
legislation
(DF1) . .
Environmental concerns &4.2222(3) | .7511 Fig 5 Mean score value of drivers of GSCM for overall
legislature manufacturing industries.
(DF2) . | |
Social & Environmenta| 4.0741(5) 9168 Fig 5 shows that DF7 having the highest mean suahge
responsibility ' ' (4.4074), DF10 having mean score value (4.2963) @Rd
(DF3) having mean score value (4.2222). and DF1 havingnme
Green image Global 4.0000(6) 9608 score value (4.1481) This indicate that generalufeturing
marketing ' & ' ' companies giving more importance to customers avemss
Competitiveness (DF4) pressure and support(DF7). This driving factor trenhelpful
Society or Public Pressul 3.3333(13)] .8321 for maintaining thecustomer’s awareness, pressutesapport
(DF5) y ' ' in companies. General manufacturing companies #&e a
Economic benefits or co$t4.0000(7) | 1.1767 giving importance to employee’s motivation, hedtid safety
reduction benefit: ' ' (DF10) and environmental concerns and legislatDfe2j and
(DE6) i government rules and legislation (1). General mactufing

companies are giving less importance to lack oésters and
Customers & awarenessd.4074(1) | 6939 shareholder pressure (DF9, having mean score \ZBaRRP?2)
p[r)(le:s75ure Suppof and society or public pressure (DF5, having meanescalue
(S )I S %3.9259(9 9971 (3.3333). It means that theses drivers are notrooreial for
wliJIIFi)rE)glr?(reSss ressure ) © |- implementation of green supply chain managemenC(@5S
fr?vii)tors & shareholder3.2222(14) 1.0500 Table 6 Overall Comparison of mean statistic of different

' ' sector
Pressure
(DF9) R Sr.No.| Industry Mean Standard
Employees Motivation 4.2963(2) | .7240 Deviation
?S‘;"ltg) &  Safety 1 2-Wheeler 415 |0.848
2 Automobile 4.066 | 0.730
Scarcity of Resources,3.4074(12)] 1.2172 3 4-Wheeler 3425 | 0.871
Higher waste generation & 4 Automobile 3.903 | 0.926
Waste Disposal problen General
(DF11) Manufacturing
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Overall
Manufacturing

Overall Comparison of mean statistic of
different sector

415 4.060 3903
3425

Mean score Value
o = o ow B

2-wheeler automobile 4-wheeler automobile General manufacturing Overall manufacturing
industry industry industry industry

Drivers

Fig 6 overall comparison of mean statistic of differsattor

From the table 5.5 and graph it is observed thath@eler
automobile industries are having higher sectoistied value
this indicate that 2-wheeler automobile industaes suitable
for the adoption of GSCM. General manufacturing panies
are having the less sector statistics value, he. General
manufacturing companies are not suitable for theptdn of

waste (DF9) (DF9)
RANK | generati
on &
1. Waste
Disposa
I
problem
(DF11)
2. Society | Scarcity | Society or| Society or
or of Public Public
Public Resources| Pressure | Pressure
Pressurg , Higher| (DF5) (DF5)
(DF5) waste
generation
& Waste
Disposal
problem
(DF11)

GSCM.

Table 7 Most & Least Preferred Drivers of GSCM

Most 2- 4wheeler | General Overall
Preferre | wheeler | Manufac- | Manufac- | Manufac-
d turing turing turing
Drivers Industries | Industries | Industries
RANK

1. Employ | Governme| Environm | Customers
ees nt Rules| ental awareness,
Motivat | & concerns | pressure &|
ion , | legislation | & support
health | (DF1) legislature | (DF7)

& (DF2)
Safety
(DF10)

2. Custom | Customers| Customers| Employees
ers awareness awareness| Motivation
awarene| , pressurg , pressure , health &
SS, & support| & support| Safety
pressure| (DF7) (DF7) (DF10)

&
support
(DF7)

Least Scarcity | Investors | Investors | Investors

Preferre | of & & &

d Resourc| sharehold | sharehold | shareholde

Drivers | es, er er r Pressure
Higher | Pressure | Pressure | (DF9)

Table 7 shows that most preferred sector wise Dsiva
GSCM of Manufacturing Industries. This table shatws top
two Drivers of GSCM which are most important to piion
and implementation of Green Supply Chain Managenfant
2-wheeler Manufacturing Industries, 4-wheeler Matiiring
Industries, and General Manufacturing Industriedt is
observed from the table 5.6 these top seven DrivkGreen
Supply Chain Management are most helpful for maiirig
the green practices and to adoption of GSCM in
Manufacturing Industries.

Table 7 also shows that least preferred sector igeers of
GSCM of Manufacturing Industries. This table shales least
two Drivers of GSCM which are less important to ptiln
and implementation of Green Supply Chain Managenfant
2-wheeler Manufacturing Industries, 4-wheeler Matidring
Industries, and General Manufacturing Industriedt is
observed from the table 5.6 these least two Drieér&reen
Supply Chain Management, are less helpful for naaintg
the green practices and to adoption of GSCM in
Manufacturing Industries.

CONCLUSIONS

With increasing competition in today's global markéhe
organizations have to look to the modern strategaoiners in
order to gain sustainable organization and conipetit
advantage. Green Supply Chain Management (GSCMj as
new innovative managerial tool that can be used sisategic
weapon to gain competitiveness and to promote the
organizations environmental and financial perforogan
simultaneously.

As the result of this paper it is observed that dneer of
GSCM, ‘employees motivation, health & safety’ isrywe
important and crucial for adoption of GSCM for 2eeter
industries. This is because of motivated employgess their
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full partition effectively for the up gradation afidustry in
regarding the work of green practices in compariteis. also
observed that Driving factor ‘Government rules &idation’
have high importance and crucial for adoption ofd&Sfor 4-
wheeler industries. The driver ‘Government rules &
legislation’ is important for adoption of GSCM besa
companies environmental management regulationseaser
the threats of penalties and fines for non compkaamong
companies. Manufacturing company follows the rutes
regulation of government which helps to improve tireen
practices and green images in four-wheeler manurfiact
industries and company, makes the product with free
pollution and this helps to adopt the GSCM. Thevehs of
GSCM ‘environmental concerns and legislation; comsdr
awareness, pressure & support; organizational déjeband
awareness; global climate pressure and ecological;
respectively which have equal importance and clufma
adoption of GSCM for General Manufacturing companie
The driver ‘environmental concerns and legislatiois’ most
important to adoption of GSCM because there iseal rier air
quality and there is need for water quality fom#ting which
is helpful for implementing the green practicesiridustries.
The driver ‘customer awareness, pressure & supjmimost
important to adoption of GSCM because the awareisegsy
important for the buyer since it permits him to gfe¢ most
from he buys. The driver ‘organizational capal@kti and
awareness; is most important to adoption of gremttiges
because it is the firm ability to manage people g&n
competitive advantages that helps to implement GSGM
manufacturing industries. The driver global climatessure
and ecological is most important and crucial topdigm of
GSCM because the added pollution would affect caition
of the air, and any fumes or gases might riseaiifrtiul vapors
might be absorbed into clouds, and where the canted
rain might then fall, theses all aspects createsque on
manufacturer which help to implement the GSCM in
Manufacturing Industries.
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