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Abstract

Rapid worldwide industrialization has contributed ko the extensive damage caused to the envirdranens
increasing at a fast pace in the recent years,strnidl wastes of various forms have damaged and the
environment and made it irreversible with ozonelekign and Antarctic icebergs melt. The after dfeaf this
deterioration have created pressure from all stakders towards manufacturers on their cleaner ymtch
responsibilities in India making Green supply chaianagement a vital development in the area ofirekean
management. Since this area of research is nendiarl context the research proposes a conceptudélnfar
GSCM practices based on extensive literature rewaiegvpractices related to this area.

Keywords. GSCM, Green practices, Inbound Green practiceshddmid Green practices, Green design, Green
Manufacturing, Reverse Logistics.

1. Background

Increasing scarcity of resources, building awarem@song consumers, stringent laws that are morieoamvent
conscious and the natural impact on the environnmamet posing real challenge to Indian companies
today.(Vachon and Klassen, (2006); Srivastava, {PO@®nother major business strategy of the cenpasing
challenges to today’s business is creating an iated organization. Supply chain management, wivas once
considered only for the upstream supply chain lwag @volved to the entire supply chain. Using thiategic
weapon and new technologies dynamic business @afions are made possible. Hence lately envirorahent
management in the supply chain is posing major lehgé and has gained increasing attention among
researchers and managers. (Jonathan et al.,(200@)jronmental management in supply chain has been
implemented across the world by many companiest(K&rikarasin(1999),Rao (2002), Gemi (2004)) and is
otherwise known as Green supply chain managemeithwhcludes product design, materials and supply,
manufacturing, final product delivery to consumed aeverse logistics.

Recent globalization poses that this concept isigti significance to the Indian industries as thegarity of the
world’s manufacturing will be carried out in Asimaking India an integrated part of the Global syppiain.
(US-AEP (1999)). But this tremendous growth oppaitiuto the country also brings equal environmental
challenges (Rao, (2002)). Hence Indian companiesfaced to invest in the "greening" of the supphain
which can in turn save resources, eliminate wastkirrcrease productivity. (Porter and Van Der Lind®95)).
The ‘greening’ here refers to everything that islegically thought (Svensson, (2007)). Mudgal et(aD09))
also refers that “greening the supply chain is mered as a process of integration of the enviroriadesalues
into supply chain”. This leads us to the simplerdgbn of green supply chain management (GSCMabgling
“green” to the supply chain management practicéscan be defined as “green procurement+ green
manufacturing+ green distribution+ reverse logstiSekshan et al, (2010),Sarkis(1995)). The ultemaurpose

is to eliminate or minimize waste (energy, emissjoand chemical/hazardous, solid wastes) alongupply
chain. (Hervani et al (2005)).GSCM has been qubtedhany researchers as an emerging approach toceala
both economic and environmental performance ofrasgdions (Zhu & Sarkis (2004)).

Other definition found in literature are, accordibg Srivastava (2007) the definition of GSCM ishét
integration of environmental thinking in managirte tsupply chain, including product design, sournd a
material selection, manufacturing processes, finatluct delivery to consumers and management gbribeuct
at the end of its life”. Patrick Penfield of the Wéman School of Management extends the definitibGreen
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Supply Chain Management (GSCM) to sustainability'the process of using environmentally friendly titg
and transforming these inputs into outputs that lmameclaimed and re-used at the end of theiryidiecthus
creating a sustainable supply chain.” The defingi@nd explanations by various researchers onsgug lead
us to a common platform with varied groupings afqtices in GSCM.

2. Need for the study

Today's enterprises have established global netsvoflsuppliers to take advantage of various charistics to
build their competitive advantage. This poses aomelpallenge to the supply chain managers to balahdow
costs and innovate to substantiate both envirorehé&tconomic sustainability. (Pagell (2004)). Greipply
chain management (GSCM) has emerged to help manbgkmce these competitive requirements (Narasimha
and Carter (1998)). Environmental practices in S@dée inherent complexity due to multiple stakehade
uncertain implications and international preseme lsave been a challenging field for researcheeseRrch is
very important to support the development of manaay@ practices to turn the entire supply chain afgreen
supply chain. GSCM research so far can be consldatk hoc, fragmented and partial. Therefore, more
integrative contributions are needed, especialthédissemination of best practices.

3. Literature Review
31 Green Supply Chain Management (GSCM) Practices:

Green supply chain management (GSCM) is an emerfighd) that differentiates itself from the traditial
supply chain perspective. The “quality revolutionthe late 1980’s and the supply chain revolutiothie early
1990's” have evoked businesses to become envirotafhenonscious (Srivastava, (2007), Wu & Dann,93)§.
Supply chain management has been viewed earliampascess in which materials are made into finatipcts.
(Beamon, (1999)). In this process companies exttadtexploit natural resources in various formsvéStava,
(2007)) making it more related to the environmdititis exploitation and damage caused to the enviemiwan

be prevented or reduced by making the conceptpgdlgichain green. Adding the ‘green’ concept to ‘Supply
chain’ concept opens up a new paradigm, the GSCith & direct relation to the environment. These two
paradigms were mostly considered to be in headediision with each other (Srivastava, (2007)). Adst by
Schaper (2002)18 quotes that “green” supply chanagement though a newly evolved concept has desetlo
forty years ago. Kelle and Silver’s (1989) artialas the first to quote on Green supply chain. Lstedies have
modified the concept of GSCM according to theirunatof study across the supply chain or partly on a
functional area of the supply chain.

The key practices worth noting from the previousesrch work are the concepts of green design, green
operations, reverse logistics, waste management gradn manufacturing (Guide & Srivastava, (1998);
Srivastava, (2007)). The environmental laws and @&Rtices and ISO 14000 certifications have imptbthe
environmental practices in many Indian companiag. tBe question lies if the same has been extetwidioe
supply chain.It is important to integrate the thpsactices into the entire supply chain to achievaistainable
supply chain and create competitive advantage &hal., (2008), Linton et al., (2007)). Critics @largue that
improvements are not likely to occur outside thermaries of the organizations with EMS. Howevemeso
research works suggests that the organizationabilities required to adopt an EMS may facilitatS@vi
implementation. Consequently, EMS adopters may laageeater propensity to expand their focus to fogna
Green SCM. (Darnall et.,(2009)23.The green suppbirc management practices hence includes all thplysu
chain activities, from green purchasing and integmmplete product life cycle, through manufaatuilethe
customer, and closing the loop with reverse loggstZhu et al., (2008)).

The extensive review of literature and some finding the deductive research undertaken on GSCMipeac
shows varied approaches as discussed below; Ste(#@#}¥) conceptualized GSCM practices into two
environmental collaboration & environmental mornitgr Messelbeck and Whaley (1999) considers the
environmental effects of the researching,develgpmmanufacturing, storing, transporting, using aigpasing of
the product. Many researchers have identified fonds of GSCM practices, including internal envinental
management, external environmental managementstimest recovery and eco-design (Zhu et al., (208l
later adopted Ninlawan et al.,(2010). Most of tesearch work on GSCM practices are fragments afrags

the Porter’s value chain model. Emmet and Sood(PB8&0e classified GSCM practices as Green procuteme
and supply, Green production, Green packaging, iomesrketing, Green Logistics and Supply loop.

43



Industrial Engineering Letters www.iiste.org
ISSN 2224-6096 (Paper) ISSN 2225-0581 (online) /l',,ii,l
Vol.3, No.10, 2013 ||S E

This descriptive work is an attempt to create anfrevork of the GSCM practices across four major tions-
purchasing(Ninlaw(2010),Sanjeevkumar(2012),and dorig logistics(manish(2011),design and
production(ninlaw(2010),toke(2010),Sanjeevkumar@B0,Sarbjit singh(2010),Halme et al(2002), disttibn
and out-bound logistics(toke (2010))34 and revéoggstics(toke (2010),Sreevatsa,(2007) tonanond$20 A
number of integrative issues that may affect edc¢hese functional areas are justified with two eneupportive
components:- management practices (Lippmann 1999)-AEP(1999), Evans and Johns (2005)3,Handfield et
al(2005) and customer cooperation (Zhu et al.,(204hlawan et al.,(2010)). As this is a relativelgw field, a
number of debates have emerged, within and betfigsrions. Since most of the literature on greeppbu
chain management has been descriptive, anecdatibraprescriptive they have only investigated aiartinks

of the whole supply chain. Academic journals hamly dbegun to address these issues by early 199@swith
only a few empirical studies, which have been evgitry, the amount of generalizable knowledge dn@abity
development in this area is almost negligible. Blase review of various literatures on GSCM thisesesh
work has proposed a framework on GSCM practicessacthe four major components of supply chain agldin
management practices and customer cooperatiorppsiiive practices.

5. Conceptual Framework Proposed

The framework proposed is based on the extenswieweof literature to enable practitioners, managand
researchers to get the complete perspective ofrGregply chain management practices. A deductiypecath
was used to develop the model on green supply chaimagement practices which is discussed in degbolw
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Fig 1: Framework for GSCM practices

51 Green Inbound Practices:

The purchasing function involves the acquisitionmiterials from suppliers to meet the needs ofptioglucer.
Purchasing includes vendor selection, material cfiele, outsourcing, negotiation, buying, and delwve
scheduling, inventory and materials managementolMamesearch works has been undertaken on theation
and creation of the concept of Green in purchapimgurement /supplier and inbound logistics. (Gretal.,
(1996), Handfield et al., (2005), Yuang & Kielkieazi (2001), Narasimhan & Carter (1998)).

Green procurement can be defined as environmentahasing activities that include the reductiomses and
recycling of materials in the process of purchasitigis a solution for environmentally concerneddan
economically conservative business, and a concémicquiring a selection of products and servicest th

45



Industrial Engineering Letters www.iiste.org
ISSN 2224-6096 (Paper) ISSN 2225-0581 (online) /l',,ii,l
Vol.3, No.10, 2013 ||S E

minimizes environmental impact (Salam, 2008). Ttuel\s considers the purchasing functions relevar@ieen
SCM, identified from the extensive review of literee.

Seksan et al., (2010), Zsidisin and Hendrick (1928ju and Cote (2002), Hu and Hsu(2010), Ninlawan e
al.,(2010) identifies GSCM practices such as Coapmn with suppliers for environmental objectives,
Environmental audit for suppliers’ internal managemiHandfield et al.,(2005),Yuang & Kielkiewicz
(2001),zhu et al.,(2005), Suppliers’ 1ISO14000 dedtion(Walton et al., (1998)), Second-tier suppli
environmentally friendly practice evaluation(Waltet al (1998)), supplier training (GEMI (2004)). é&n
purchasing hence focuses on the inbound supply dfdhe organisations. (Zhu and Cote (2004)).

The major issue in inbound GSCM practices and tmroversy that commonly arises is the use of jjusime
(JIT) practice common in today’'s manufacturing istlies. This practice is meant to reduce inventory,
eliminating costs and waste, which in turn redubesnecessary overhead and resource consumptioedée
manage inventory. Thus, JIT is an environmentatiynsl practice. But it also rises a controversy ieas
amount of inventory also means more number of dgfivand small batches production. Thus raising fuel
consumption and traffic congestion (Mclintyre ef @1998), Penman(1994), Sarkis (1995), Wu and DLO9R).
Tradeoffs show that some of these issues are n@tigaith practices as on-site suppliers or closiprity for

JIT. Another factor related to JIT and supplier ageament is that fewer suppliers are usually usea T
environment. This means better forecasting anerfidads could be planned. Freight consolidatitnasisport
mode selection (Wu & Dunn (1995)) and other “tref&and issues in in-bound logistics.

5.2 Green Operational practices:

The internal supply chain of the organization tlgtwith the factory premises is considered as treem
operations in the study. The two major Supply claaiivities inside the walls of the organizatioe #ne Design
and Production. Green design and Green manufagtuia two important aspects of GSCM that has been
extensively researched and quoted in various sudie

53 Green Design:

Green design is an important sub-attribute to Geegaply chain management. It is about designingpdyzt or

a service with environmental awareness. As a reduhlie Rio Summit on the Environment in 1992 thevgng
pressures calls for firms to green their desigwega literatures have extensively quoted on Gigesign. (US

— AEP (1999), Rao (2002), Yuang & Kielkiewicz (200Zhu et al., (2005), Lewis et al.,(2001), Hu and
Hsu(2010)). The first green design literature cdroen Navin-Chandra’s (1991), Ashley (1993); Allenapd
Richards (1994) and Zhang, Kuo, Lu and Huang (19@¥g used the context and have attempted to expand
framework of green design. Life-cycle analysis wasexample of a framework that was a contributibthe
work on green design. (Arena, Mastellone and Paru@003), Beamon (1999) and De RonPenev (1995),
Srivastava (2007),Gungor and Gupta (1999), Ninlaggal.,(2010)). In Indian context many companiaseh
started adapting to the Green design or eco desitieir product / services.

Green design is also quoted as design for the @mvient / for disassembly and product life cycleeasment,
specifically to consider environmental aspectshia products design. The product life cycle assessiise
described as a process of analyzing and evalutitthgonsequences of material and energy flowspobduct in
relation to the environment in all phases of ite:liextraction and processing of raw materials,dpotion,
transport and distribution, use, re-manufacturiegycling and final disposal. (Srivastava (200@jathan et al.,
(2007),Rebitzer et al (2004)). Eco-design as itdemmonly quoted as is a helpful, emerging toolnpriove
companies’ environmental performance and help dzgéions close the supply chain loop by addressing
product functionality and simultaneously minimizitife-cycle environmental impacts. The success aj-e
design requires cooperation throughout the supgmync (Zhu et al., (2006), Ninlawan et al.,(2010))

54 Green Manufacturing:

Green manufacturing is defined as production pseEesising inputs with relatively low environmentapacts,
which are highly efficient, and that generatediitr no waste or pollution. (Atlas and Florida (8991t helps to
lower raw material costs, production efficiencyrgireduced environmental and occupational safgigreses,

and improved corporate image. This has been a resflarched area. Many studies have been done on
environmentally conscious manufacturing (Florid®98), Gupta (1995), Klassen and McClaughlin (1996),
Sarkis(1995). Clean production,the common name dgaren manufacturing is the main component of
organizational sustainability (Halme et al., (2008reen Manufacturing concept was first concejitadlin the
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research work of Crainic, Gendreau and Dejax (19898 concept of green manufacturing were thenldpee
further by Van Der Laan and Salomon (1997); Guide Srivastava (1998), White et al., (2003), Ninlaved
al.,(2010), Srikanta(2012). Many extensive reviesst on GSCM, particularly in the late 1990's oreen
production (Bras & Mclintosh (1999); Sarkis & CondgP001); Van derLaan, Salomon & Dekker(1996), Zhan
et al. (1997)). Darnall, Jolley,Jason and Harnf(@d08) critique GSCM practices in production fldmyr saying
that Environmental Management Systems (EMS) areingaless progress in reducing environmental harms.
This is very common controversy to quote GSCM a$ i management philosophy and is not successful in
practice. Some researchers have also suggeste@ldssd-loop manufacturing is one of the measurasdan

be used to improve the environmental performancehefinternal supply chain. The philosophy of zero-
emissions drives closed-loop manufacturing practicés a process of producing products with no aieg
environmental impact (Hasek(1997)) which in turn wdb improve the environmental performance of
organization.

55 Green Outbound Practices:

Green distribution consists of green packaginggneen logistics. Packaging characteristics sudizas shape,
and materials have an impact on distribution bezanfstheir effect on the transport of the produdetter
packaging, along with rearranged loading pattecas, reduce materials usage, increase space lditiziat the
warehouse and reduce the amount of handling redjle et al., (2009)). Seksan et al., (2010)) it
certain attributes of green packaging on an infdegpidy. As purchasing and in-bound logistics fesusn
managing the vendor-organization relationshipshef supply chain, the distribution and out-boundistics
function is meant to address the organization-ecustorelationship issues. (Toke et al., (2010), &idn et
al.,(2010)).

The design of a logistics network and its planrang two of the more strategic issues facing loggsthanagers
in this function. Many trade-off decisions needo® made with regard to the firm's market, custompeyduct

and logistical resources. Logistics decisions idelwptions such as direct shipping or hub-and-spoéetral

warehouse or distributed network, intermodal ogkirmode, and third party services or private fl&tme of
the design and management criteria that suppoit@maental planning in this area include fewer sénts,

less handling, shorter movements, more direct spudad better space utilization. But, each of thesaes
includes tradeoffs among delivery time, responséesnquality and cost, as well as environmentdbpaance.

(Toke et al.,(2010))

The green supply chain prescribes a reductionand#livery frequency in order to reduce the carbamission.
This could be of conflict in today’s highly agileé competitive market. However, this could be resdlnot
only through the reduction in delivery frequencyt kalso using other strategies as proper selection o
transportation modes, reducing geographic distabedseen entities and transport consolidation. ghil&
Machado (2008)). There is yet another major chglein outbound practices, warehousing. Other thad Lise
requirements, it generates more waste in the sugmin. These outbound logistic issues could belved by
Freight consolidation which carried out to utilides transport capacity more efficiently can helpimizing the
environmental impact of the out bound system. (\W\al.e (1995))

5.6 Reverse Logigtics:

Reverse Logistics is the opposite of traditionalf@mward logistics (Beamon(1999), Dowlatshahi (2p@@d
Carter and Ellram (1998) define reverse logistesgrocess where a manufacturer accepts previehigiped
products from the point for consumption for possiblrecycling and re-manufacturing.
Dowlatshahi(2000).Thierryet al., (1995) reportsttheverse logistics have been widely used in aubii@o
industries such as BMW and General Motors. Othenpgamies such as Hewlett Packard, Nokia etc., & al
using reverse logistics as a supply chain procHss. eventually helps firms become more competitivéheir
own industry (Srivastava (2007), Ninlawan et a01@)).

An increasing number of organizations in Asia, pe&r@nd North America engage in voluntary or mangato
end-of-life product management. Moreover, sinceettgpments in product take-back are driven by a uméxbf
environmental concerns and economic opportunitfes,most promising corporate end-of-life strategesate
both economic and environmental values (Geyer anklsbn(2004)).

GSCM and logistics efforts have caused organizatiorconsider closing the supply chain loop (Beai®99);
Seuring (2004)). Kelle and Silver’s (1989), Pohkmd Farris (1992); Stock (1998) and Tibbenand Lienbk
(2002), Carterand Ellram, (1998); Srivastava aridaStava (2005); Shih (2001);Nagorney and Toya&G05)
and Min, Ko and Ko, (2006) have all provided cortoepstudies on reverse logistics.
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5.7 Support practices:

Industry has looked down at green as being optidatl if a company wants to maximise profit, begrgen is
no longer an option. It has become a necessitytalirevitable influence of the environment. Becogngreen is
no more a fad; it is a change by itself which ne@ds major change agents to play a role to bring uirastic
change in the supply chain practices of the commang whole or as an entity by itself. They arerttegket
support from the customers and the internal managedecision and support for implementation.

5.8 Management Support:

For successful adoption and implementation of @amhriology or change in an organization top manageme
support is inevitable. (Hu and Hsu (2006),Ninlavedral.,(2010)). Many such change management hied fai
due to the lack of Top management support. GSCMtiges to be implemented in any organization ingslv
time cost and resources (Murphy et al., (1996))s it strategic decision that has to be implememtid
complete support from the top management (LippmA@©809), Handfield et al.,(2005)). It is rather aitiative
driven from top to bottom. Hence Total commitmembni Senior Managers on GSCM makes the
implementation of the practices possible in manuféitg companies. (Srikanta (2009), Hu and Hsu @1
Implementation of any environmental managementesysitnd GSCM practices in organisations involves not
one particular department or session of an industrys mostly a cross functional activity (Yuangda
Kielkiewwicz —Yuang(2001)) which makes the committh&om top management inevitable. Cross functional
cooperation on environmental management on GSCwitas for successful implementation of the pracdice
(Srikanta (2009)). TQEM (Total Quality Environmeévianagement) is an outcome of making a TQM supported
work floor green. It is very hard to define thisncept like TQM, it is rather a management philogofiat
drives an organization beyond TQM and which armasof the support from the Top management. (Tadla.e
(2010y).

5.9 Customer Cooperation:

Cooperation from customers is very important fdirm to invest on any strategic change in practi¢gsu et

al., (2008),Zhu et al.,(2010), Ninlawan et al.,(@))1 Environmental practices in the supply chaiquiees high
cooperation from the customer and in today’s custodriven market any change in organizational jrast
could be successful only if they are substantidtgdgood cooperation from the customers.(Karna and
Heiskanen(1998), Sarkis(1999). GSCM practices requooperation from customers on Eco-Design, Clean
processes and Green packaging.

6. Discussion

The paper consolidates a framework for Green supplin management practices for Indian manufagurin
industry. The identification and consolidation bétpractices would contribute to the better undeding and
conceptualization of the GSCM as a whole and rgitijufragments. The framework is a generalizechfidrthat

can be modified to any supply chain. It offers &gline for researchers to develop empirical staidi@t can
explore the practices in real time. This acts afamework for organisations to extend its environtne
management practices outside the walls of the azgdon. The framework can also be used by pragjici
managers to develop metrics to measure their posiind understand their competitive advantages when
analysed with the competition. Although the objeetivas accomplished, the paper has its own liroitati No
statistical validation of the model was performed.

7. CONCLUSION

Global market demands and governmental pressueedriving businesses to become more sustainablecdHe
Green supply chain management (GSCM) initiativesthe apt practices that can improve competitive iaesl
environmental performance leading to sustainability

The subject launches a number of challenges foragems, academics and researchers. GSCM involves a
paradigm shift in which the issue of sustainabiléyo longer seen as a source of costs, repragemtpotential
source of competitive advantage for companies. Néantures today are under pressure to adopt thesegies

to create an environmental stance that is a dfarereduced costs and risks, increased revenudsingproved
brand image. Organizations which have taken upethdronmental position go beyond the basics ofirmmytt
waste and operating efficiently to adopt the sgptef Lean and Clean to be really green.
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