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Abstract

In today’s global business environment, concepésmoving towards inter-national contrary to
yester years. This has made companies to expleraetv ways to leverage their supply chain
and to develop a strategic approach. A strategiprapch with flexibility is helpful to increase
the overall performance of the organization andgspond customer requirements.

Consequently, in order to maintain cut-throat cotitfma in the market and to be able to satisfy
end customers, supply chain strategy (SCS) mustlipeed with the supply chain flexibility
(SCF). With a large number of SCS dimensions artel @@ensions, it is not feasible to practice
each dimensions. The study aims to classify themsuitable manner, which is helpful to the
organizations to select a correct mix of SCS andF $iEnensions to increase supply chain
performance (SCP).

The purpose of this study is to identify all theaelnsions of SCS and SCF. In addition, this study
also aims to identify SCP dimensions. Later on,rét@ionships among SCS, SCF and SCP are
identified through a theoretical model. The findinfgom various literatures are compared and
analyzed. Thus guidelines are developed.

1. Introduction: In today's highly competitive business environmentganizations are
concerned about minting profits (long term and skenm) by searching and applying new ways
to cut the cost. Supply Chain Management (SCM) playvital role to do so. SCM is the
streamlining of supply chain activities, providitigkages between internal and external partners
(Lummus et al., 1999). According to Harland (19%8CM is the management of the network of
interconnected businesses involved in the ultinmatevision of product and service packages
required by end customers.” Lembert (2008) defiB€M as “the integration of key business
processes across the supply chain for the purpdsereating value for customers and
stakeholders.”

In early 1990s, SCM started earning interest oénizations due to three basic reasons. Firstly,
companies have been moving from vertical integratiiohorizontal integration. Thus they have
been more concern about outsourcing some or alidtieities carried out for production.
Secondly, globalization increased competition metily and internationally both. This leaves a
scope for customer to have more choices. Finalbamizations realized that the management of
supply chain as a whole can increased the perfa@dntegration of all the nodes in supply
chain requires better coordination among theiwvéids. This enforces organizations to focus on
intra-organizational supply chain activities angbtactice improved and stronger supply chain
strategy with flexibility to enhance supply chaerfprmance.
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2. Supply Chain Strategy: Supply chain strategy can be defined as a prodepkoning and
designing of end to end supply chain to maximize ghtential to meet customer demand at the
lowest possible cost. The effectiveness and effayieof supply chain depend upon the type of
strategy, an organization selects for implementatidometimes an organization might have
multiple supply chain strategies. However a gogapluchain strategy can broadly be defined as
one that aligns with an organization’s businesstegyy.

Katz et al. (2003) identified four kinds of supplyain strategy dimensions such as modularizing,
appending, innovating, and follower strategy. Meadizing strategy (MOS) leads to selling
bundle of services instead of individual inputspApding strategy (APS) helps to gain additional
profit from the end customers by appending thetiexgjgproducts or serviceB)novating strategy
(INS) used to introduce new products or servidealsb helps to create values in the customers’
mind, like the goods or services are unique ancdffeted previously, Follower strategy(FOS) is
just following others’ or existing strategies. Basearch findings of various researcher show that
their can never be a single one size fits all tigol/ chain strategy.

Fantazy (2007) proved empirically another dimensib8CS called Customer oriented business
strategy (COS), conceptualized by Christopher.g806). Thus following five dimensions have
been identified yet.

Modularizing Strategy
Appending Strategy
Innovating Strategy
Follower Strategy
Customer-oriented Strategy

agrwdE

3. Supply Chain Flexibility: Flexibility is an essential part of any organizatb activity to
respond to the ever changing and challenging bssieavironment. Russell and Taylor (2009)
defined supply chain flexibility as an ability tajast with changes in product mix, production
volume or design. It is the ability to produce a@e&vivariety of products, to introduce new product
and modify existing once quickly, and to responstemer needs.

In last few decades, studies focused on manufagtdléxibility and these studies confined the
study of flexibility to intra-organizational compents. Understanding supply chain flexibility is
important for following reasons:

e Trends, such as mass customization requires sugpiyns to meet individual
customer requirements without adding significargt ¢Gilmore and Pine, 1997).

* In certain industries-particularly High-Tech, reguupside and downside flexibility
(Hausman, 2003).

» Uncertainty of demand is a fact of life and cregtinresponsive supply chain is one
of the methods of avoiding uncertainty (Fisher 997

e The ever changing environment, in which companies themselves, requires rapid
new product innovation, quick response to consumguirements in all parts of the
world, and fast turn-around on consumer ordershWitreasing competition in the
supply chain and the importance of time consermatibe flexibility of the supply
chain become a critical issue in modern organipatio

Supply chain flexibility to encompass those flehilds that directly impact a firm's customer
(flexibilities that add value in the customer's gyand shared responsibilities of two or more



functions along the supply chain, whether interf@ad)., marketing, manufacturing) or external
(e.g., suppliers, channel members to the firm) ¥igket al. (1999). Duclos et al. (2003) defined
supply chain flexibility as the capabilities of pnptness and the degree to which the supply chain
can adjust its speed, destinations and volumenmm With hangs in customer demand. Supply
chain flexibility enables an organization to reacickly and more effectively to marketplace
volatility and other uncertainties, so allowing thrganization to establish a superior competitive
position. According to Tummala et al. (2006) fldaktly is the ability of an organization to
efficiently and effectively adapt to foreseen anébwneseen changes.

Zhang et al. (2006) identified spanning flexibilgg one of the dimensions of flexibility, which is
the ability of a firm to provide horizontal inforrti@n connections across the value chain to meet
a variety of customer needs. Spanning flexibililpvas a firm to respond quickly to various
customer needs by synchronizing product creatiahdafivery through the efficient and effective
flow and storage of information along the valueicha

A wide variety of dimensions of flexibilities havween identified by various researchers, are as
follows:

1. New Product Flexibility (NPF): An ability of an ganization to produce new products
on market demand.

2. Sourcing Flexibility (SOF): An ability to respondgmptly and in a cost effective way to
changing requirements of purchased components.

3. Product Flexibility (PRF): An ability to develop @rto modify products according to
customer needs and demand.

4. Delivery Flexibility (DLF):An ability to distributeand deliver the products to the final
customers.

5. Information Systems Flexibility (ISF): An abilityot share and disseminate the
information internally and externally both.

6. Responsiveness Flexibility (RPF): An ability to beéh lead time accordingly.

7. Operations System Flexibility (OSF): Ability to lflexible with changing needs of labor,
materials or capacity.

8. Market Flexibility (MKF): It helps the organizatisrto mass customatize & build close
relationship with customer, (Duclose et al.,2003).

9. Production Flexibility (PDF): An ability of an org&ation to produce number of
different products in a given period simultaneousflyequired volume.

10. Trans-shipment Flexibility (TSF): It helps organimas to be flexible with moment of
stock between locations in the same echelon whieysigal distance between demand
location are small (Barad & Sapir, 2003)

11. Manufacturing Flexibility (MNF): It is a capabilitpf an organization to quickly &
economically respond to various types of environtaenncertainty (Chung & Chen,
1990).

12. Organizational Flexibility (ORF): It's a capabiligf an organization to remove internal
rigidity.
In last few decades manufacturing and supply chrategy have been earning greater attention
in researches. Flexibility in the supply chain pitsthe requirement of flexibility within and
between all partners in the chain: internally amtemally both (Duclos et al., 2003).Hence
flexibility to gather information about market demals, exchange information among the channel
partners and organizations.



4. Supply Chain Performance: Performances are the measure to benchmark andaevahe
effectiveness and efficiency of any organizatiorenek organizations set their supply chain
performance measures to address, evaluate andrbarickheir supply chain, those are needed
be evaluated periodically. Kaplan and Norton (19&&}ed that organizations must introduce an
effective performance measurement system which totmltover all the aspects to achieve
success and growth. Their intention was to covedrerotdimensions apart of financial
measurements. According to Gupta and Somers (1®@6triterion of performance measures
typically include return on investment, return ahes and return on equity.

Kaplan and Norton (1996) stated that organizationst introduce an effective performance
measurement system which ought to cover all theasgo achieve success and growth. Their
intention was to cover other dimensions apart wércial measurements. Fantasy et al. (2009)
classified performance measures into two dimensifinancial and non-financial. Selection of
performance measurements criterion ensures congpamiattain predetermined objectives but
this requires continuous monitoring and periodicallaluation. Tummala et al. (2006) stated that
the criterion for performance measurements sethbyorganization should be forced, specific,
measurable and evaluated periodically. Accordingtpta and Somers (1996) the criterion of
performance measures typically include return orestment, return on sales and return on
equity.

Fantazy et al. (2009) broadly classified perforneameasures into two parts; financial and non-
financial. Financial performance indicators includiéet Profit Performance (NPP), and Sales
Growth Performance (SGP). Non-financial performangwlicators include: Customer
Satisfaction Performance (CSP) and Lead-Time Redaoce (LTP).

5. Relationship among Supply Chain Strategy, Flexibility and Performance: During 80s,
researchers found the relationship between envieotah uncertainty, manufacturing strategy
and business performance. They found that grebdgibility leads to better performance and
strategic decision making improves the organizaligrerformance. Gupta and Somers (1996)
found that business strategy has direct effect ten adoption of manufacturing flexibility,
manufacturing flexibility has direct effect on orgzation’s performance and manufacturing
strategy indirectly affects organization’s perforroe. Later on, the term supply chain was used
instead of manufacturing because the strategy {zard of overall business activities like
marketing, HR, production, R&D etc Fantazy et 2006).

Fantazy et al. (2009) represented a conceptual Inmdeelationships among supply chain
strategy, supply chain flexibility and supply chaierformance (Fig.1).It is based on various
models in the literature (Gerwin, 1993 and Gupth &amers, 1996)
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Figurel: Basic Conceptual Modd (Fantazy et al., 2009)

From this model, it can be understood that supplirc strategy directly affects supply chain
flexibility, supply chain flexibility directly affets supply chain performance and supply chain
strategy indirectly affects supply chain perforn@anc

Sanchez and Perez (2005) identified a positivaioalship between supply chain flexibility and
performance but it doesn’t mean that every fleitipillimensions has equal contribution. Adler et
al., (1999) stated that flexibility in one dimensican be increased on requirement but on the cost
of reduction of flexibility in other directions.

From the above discussion, it can be conceptualizetl SCS dimensions directly affect SCF
dimensions, SCF dimensions directly affect SCP dsims and SCS dimensions indirectly
affect SCP dimensions as shown in fig. 2, whichlésely related with the model developed by
Canadian researchers.

The model represents all the dimensions of SCS, 8@FSCP with the relationship among them.
In addition, review of literatures proves that diveien of SCS, SCF and SCP effects each other
internally. It is helpful to the researcher and agars to study all the dimensions of SCS, SCF
and SCP and to select appropriate dimensions owtllahe dimensions, according to their
requirements or limitations.

Discussion: Various researchers have identified a number ofdsions of SCS, SCF and SCP
and relationship among them. Swamidas and Newe87)Lfound that grater flexibility leads to
better performance and strategic decision makingranes organizational performance. Gupta
and Somers(1996) identified that business strathgg direct affect on organization’s
performance and manufacturing strategy indiredfigcés organization’s performance. Fantazy et
al. (2007) and Fantazy et al. (2009) worked oncsetedimensions of SCS, SCF and SCP and
found positive relationships among SCS, SCF and.S®&## (2010) worked on the same
taxonomy but in different region. He found variatian the results due to various factors such as
geographical, economic etc.

Sanchez and Perez (2005) identified a positivdioelship between supply chain flexibility and
performance but it doesn't mean that every fleiipildimensions has equal contribution.
Organizations need to identify the key dimensiofisS6S and SCF which have maximum



contribution towards SCP and the dimension of S6& &CF having less contribution towards
SCP should be ignored.
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The simplified model presented by Canadian reseaschas limited applicability due to three
basic reasons; firstly, it is found that all theegarchers worked on selected dimensions of SCS,
SCF and SCP. Hence, on the basic conceptual modédheir research findings they proposed a
simplified model. Secondly, Most of the studieskt@tace in Canada, Netherlands and Belgium,
thus studies are restricted to a particular regkinally, researchers researched on small and
medium size organization and result may vary asiteof the organization increased.

A simplified model, represented in this study imt#a all the dimensions of SCS, SCF and SCP
(as shown in figure2). It also highlights the rielaships among SCS, SCF and SCP. Practicing
all the dimensions of SCS and SCF is not feasiptgaach. Hence there is a need to study all the
dimensions of SCS, SCF and SCP. Moreover, it ipfakto the researcher and managers to



select appropriate dimensions out of all the dirmarss according to their requirements or
limitations.

6. Conclusion: There is a need arises to respond today's highignpetitive business
environment and ever changing business scenargariration cannot ignore the critical role of
supply chain to do so. These requirements canlfiéefii only if the inter-relationship among the
different parts of supply chain such as SCS, SGFS@P, recognized, aligned and coordinated
as well. The integration of SCS and SCF will hedpnpanies to gear up of their SCP, ultimately
to increase organizational efficiency and effectiags.

Researches prove that key dimensions of SCS and/&@FRlue to various factors such as region,
type and size of the organization etc. Identifwatof key dimensions of SCS and SCF can help
the organization to increase SCP. Hence it is arétieal framework and it needs to be proved
empirically.

7. References:

1. Adler, P., Goldoftas, B., Levine, D. (1999), Flektg Versus Efficiency? A Case Study
of the Model Changeovers in the Toyota Productigste&n, Organization Science, 10
(1), pp. 43-116.

2. Barad, M. and Sapir, D. (2003), Flexibility in Latic Systems-Modeling and
Performance Evaluation, International Journal afdaction Economics, 85 (3), pp. 155-
70.

3. Christopher M., Peck, H. and Towill D. (2006), A xbmomy for Selecting Global
Supply Chain Strategies, The International Jouofdlogistics Management, 17(2), pp.
277-287.

4. Chung C. and Chen I. (1990), Managing the Fleixybibf Flexible Manufacturing
Systems for Competitive Advantage.

5. M. J. Liberatore's (ed.), Selection and Evaluatiofi Advanced Manufacturing
Technologies (New York: Springer Verlag), pp. 2853

6. Duclos, L., Vokurka, R., Lummus, R. (2003), A Copize&al Model of Supply Chain
Flexibility, Industrial Management & Data Systerhi®3(6), pp. 446-456.

7. Fantazy, K., Kumar, V., Kumar, U., Boyle, T. (2006hplementation and Management
Framework for Supply Chain Flexibility, Journal®terprise Information Management,
19(3), pp. 303-3109.

8. Fantazy, K. (2007), An Empirical Study of the Relaships among Strategy, Flexibility
and Performance in the Supply Chain context: A Pathlysis Approach, Ph.D. Thesis,
Carleton University, Ottawa, Canada.

9. Fantazy, K., Kumar, V., Kumar, U. (2009), An Emp#i Study of the Relationships
Among Strategy, Flexibility and Performance in 8upply Chain Context, Supply Chain
Management: An International Journal, 14(3), p¥-188.

10. Fisher, M. L. (1997), What is the Right Supply Ghdor Your Product?, Harvard
Business Review, 75(2), pp.105-116.

11. Gilmore, J. H., and J. B. Pine (1997), The FoureBaaf Mass Customization," Harvard
Business Review, 75(1) 91-101.

12. Gupta Y.P. and Somers, T.M. (1996), Business S$fyatelanufacturing Flexibility and
Organizational Performance Relationships: A Patlalysis Approach, Production and
Operations Management, 5(3), pp. 204-233.

13. Harland C.M. (1996), Supply Chain Management, Pasitiy and Supply Management,
Logistics, Vertical Integration, Materials Managerhand Supply Chain Dynamics, In:
Slack, Blackwell Encyclopedic Dictionary of Opeosts Management, UK: Blackwell.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Hausman W. (2003), Supply Chain Performance Metilibe Practice of Supply Chain
Management, Kluwer, North America.

Katz J.P., Bloodgood, J.M. and Pagell M.D. (20@&)ategies of Supply Communities,
Supply Chain Management: An International Jourd@), pp. 291-302

Kaplan R.S., Norton, D.P. (1996), The Balanced &and: Translating Strategy into
Action, Harvard Business School Press, Boston, MA

Lambert, Douglas M. (2008), Supply Chain Managemdntocessesartnership,
Performance 3rd edition, Supply Chain Managemestitite, Sarasota, FL USA
Lummus, R.R. and Vokurka, R.J. (1999), Managing fhemand Chain Through
Managing the Information Flow: Capturing Moments Ioformation, Production and
Inventory Management Journal, 40 (1), pp. 16-20.

Roll, S. (2010), An Empirical Study of Supply Chdelationship Among Strategy,
Flexibility and Performance, Faculty Management eBces, Open University of
Netherlands, Netherlands.

Russell and Taylor (2009), Operations Managemergatihg Value Along the Supply
Chain, Sixth edition, Prentice Hall, Upper SaddieeR NJ.

Sanchez A., Perez, M. (2005), Supply Chain Fleikjbiand Firm Performance: A
Conceptual Model and Empirical Study in the Auto®industry, International Journal
of Operations & Production Management, 25(7), [§1.-800.

Swamidass P.M. and Newell, W.T. (1987), ManufaawriStrategy, Environmental
Uncertainty and Performance: A Path Analytic Modéhnagement Science, 33(4), pp.
509-524.

Tummala R., Philips, C., Johnson, M. (2006), AssgsSupply Chain Management
Success Factors: A Case Study, Supply Chain MaragterAn International Journal,
11(2) , pp. 179-192.

Vickery, S., Calantone, R., Droge, C. (1999) SupPlyain Flexibility: An Empirical
Study, The Journal of Supply Chain Management,)3 3 16-24.

Zhang Q., Vonderembse, M.A., Lim, J.S. (2006), ®yram Flexibility: Supply Chain
Information Dissemination Drives Strategy Developmmand Customer Satisfaction,
Supply Chain Management: An International Jourb®(5), pp. 390-399.






