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ABSTRACT

One of the most significant changes in the paradigm of modern business management is that
individual businesses no longer compete as solely autonomous entities, but rather as supply
chains. In this emerging competitive environment, the ultimate succebes blisiness will
depend on managementos ability to integrate
relationships. Effective supply chain management (SCM) has become a potentially valuable
way of securing competitive advantage and improving orgamiedt performance since
competition is no longer between organisations, but among supply chdiithy can be

obtained throughhe sharing of appropriate information between supply chain partners and
forming healthy intelorganisational relationships.

Thepurpose of this studg to investigate the influence of supply chain dynamism, information
sharing and inteorganisational relationships on supply chain performamoeanufacturing,
service and mining in the Gauteng Province of South Affieda for he study werecollected

from 350prominent organisations and the relationships proposed in the framework were tested
using different statistical techniquéihe results indicate that supply chain dynamisnvelza
positive influence on both information shagiand inteorganisational relationshipsheyalso
indicate that higher levels of information sharing can lead to enhanced competitive advantage
and improvedsupply chainperformancewhich further indicate that the more organisations
have healthy inteorganisational relationshipghe better the supply chain performance
becomesThese results have value to both the academic and business worlds as they provide
verification of the widely hel belief of the value of effective supply chain manageraedt

performance

Key words: supply chain dynamism, information sharing, integanisational relationships

supply chain performance
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CHAPTER 1

INTRODUCTION AND RESEARCH BACKGROUND

1.1l NTRODUCTI ON

Effective supply chain management (SCM) passibily become a valuable way s&feguarding
competitive advantage and improving organisational performance since competition is no longer
between organisations, but among supply chains (Li, R&gban, RagiNathan & Rao,
2006:107). Supply chain management has been defined to expécitignise the strategic nature

of coordination between trading partners and to explain the dual purpose of supply chain
managementvhich is to improve the performance of the whole supply chaiat(&i.,2006:107).

Supply chain dynamispon the other had, is defined as the volatile variations in products,
technologies and demand for products in the market (Miller & Frjd$888:221; Dess & Davis,
1984:467).

To achieve an efficient and effective supply chain, information needs to be shared (Du, Lai,
Cheung & Cui, 2012:89). By taking the data available and sharing it with other parties within the
supply chain an organisation can speed up the information flow in the supply chain, improve the
efficiency and effectiveness d@fand respondjuickerto changng needsf the custome(Li &

Lin, 2006:1641). While information sharing is important, the importance of its impact on the
performance of a supply chain resh what information is shared, when and how it is shared and
with whom (Holmberg, 2000:847). mtorganisational relationship refers to the degree of trust,
commitment, and shared vision between supplier partners (Li & Lin, 2006:1642). This study
considers inteprganisational relationship as including one -dihension: trust in trading
partners which is defined as the willingness to rely on a trading partner in whom one has
confidence (Monczka, Petersen, Handfield & Ragatz, 1998:5554).

| n t od a-goinpetitieygiplEalr environment, organisations have begun to recognise that
delivering the bestustomer value at the lowest cost is not only related to the acifitiestions
and processes within the organisation itself, but to the entire supply chain (Kogoglu, Imamoglu,
Ince & Keskin, 2011:1630). The decreased inconsistency in information shlaadidtypes of

supply chain activities relieve firms from corrective (rush orders and over time) and preventive

1



(safety stocks and extra capacity) actjomkich serve to reimburse poor information exchange
between the partners (Kocogitial,, 2011:1631).

This study has five objectives. First, the specific interest of this study is to examine the influence
of supply chain dynamism on information sharing. Secdandgeks to present an empirical
investigation of the influence of supply chain dgmsm on inteforganisational relationship.
Third, it aimsto investigae the direct influence of information sharing on irt@ganisational
relationship. Fourthjt aims to examire the impact of information sharing on supply chain
performance. Finally, aattempt is made to investigate the influence of iotganisational
relationship on supply chain performance.

12PROBLEM STATEMENT

According to Moberg, Cutler, Gross and Speh (2002;748®)rmation sharing is a key element

for any supply chain management structure. Information sharing impacts the supply chain
performance in terms of both total cost and service level (Zhao, Xie & Zhang, 2002:27). The higher
level of information sharing iallied with the lower total cost, the higher order contentment rate
and shorter cycle time (Lin, Huang & Lin, 2002:258). Zhou and Benton (2007:1348) also stated

that supply chain dynamism hasignificant positive influence on effective information stmay.

In the perspective of a dynamic supply chain, constantly improving performance has become a
serious issue for most suppliers, manufacturers, and the related retailers to gain and sustain
attractiveness. Monitoring and improvement of performance aipalg chain has become an
increasingly difficult task (Cai, Liu, Xiao & Liu, 2009:512)ence the need to conduct the current
study in order to address the difficulties manufacturers and suppliers encandtalso t@ssist

in terms of how to deal witthose difficulties.

Although a great deal is known about the impact of information sharing, less attention has been
paid to its influence on intesrganisational relationship and supply chain performafitieough
previous studies have addressed the ingmme of information sharing in SGNéw studies have
considered simultaneously the impact of irdeganisational factors and information sharing on

the supply chain performance. Previous research (Green, Whitten & Inman, 2012:109) mainly
focused on supplghain management, marketing strategy alignment, supply chain performance,

and organisational performance. dti al. (2006:127) focused on SCM practices, organisational

2



performance and competitive advantagesearch that investigatthe influence of sugp chain
dynamism, information sharing and intenganisational relationship on supply chain performance

remain scantyencetheneed to conduct the current study.

13PURPOSE OF THE STUDY

The purpose of this studlyto investigate the effect of supply chdynamism, information sharing
and interorganisational relationships on supply chain performance in manufagtseirvice and

mining organisations in Gauterigyovince

14STUDY OBJECTI VES
141Theor ®jeati ves
The following theoretical objectives were fortated for the study:

to review literature on dynamic capability thepry
to review literature on supply chain dynamjsm
to review literature on information sharing

to review literature on intesrganisational relationshipand

= =2 4 4 -

to review literature osupply chain performance

142Empi rQbg aelct i ves
The followingempiricalobjectives were formulated for the study:

1 to investigate the influence of supply chain dynamism on information sharing
manufacturing, service and mining organisationSauteng Praince

1 to determinghe influence of supply chain dynamism on irteganisational relationships
in manufacturing, service and mining organisations in Gauteng Province

1 to ascertairthe influence of information sharing on in@ganisational relationshipa
manufacturing, service and mining organisations in Gauteng Province

1 to determinethe influence of information sharing on supply chain performance

manufacturing, service and mining organisations in Gauteng Pro@nde



1 to investigate the influencef interorganisational relationships on supply chain

performancen manufacturing, service and mining organisations in Gauteng Province
15CONCEPTUAL MODEL

Based on the literature reviewed, the following conceptual medsteveloped. Hypothesised
relatiorships between research variables were developed thereafter. In the conceptualised research
model, supply chain dynamism is the predictor variable, information sharing and inter
organisational relationship are mediating variables and supply chain perfermahe outcome
variable.

Information

Sharing

Supply Chain

Supply Chain

Dynamism Performance

Inter -

organisational

Relationships

Figure 1.1: Research Model

16HYPOTHESI S STATEMENTS
Based on the conceptual model above, the following hypothesis statemespsoposed.

1 H1. There is a positive relationship between supply chain dynamism and information
sharingin the manufacturing, service and mining sectoiGaatengrovince.

1 H2. There is a positive relationship between supply chain dynamism and inter
organisational relationships the manufacturing, service and mining sectors in Gauteng
Province



1 H3. There is a positive relationship between information sharing anddrganisatioal
relationshipsn the manufacturing, service and mining sectors in Gauteng Province

1 H4. There is a positive relationship between information sharing and supply chain
performancen the manufacturing, service and mining sectors in Gauteng Province

1 HS5. There is a positive relationship between irgeganisational relationships and supply

chain performanci the manufacturing, service and mining sectors in Gauteng Province

17LI TERATURE REVI EW

1.71Theor én amawor k

1.711Dynamiapabi l ity theory

The theoreticabackground informing this study draws from a dynamic capability view (DCV)
which is in essence an extension of the ReseBased View of the firmwhich highlights how

some firms develop and sustain competitive advantages and superior profitabilitsdiGavu
Seggie & Talay, 2007:159). As an extensittre d/namiccapabilitiesview stresses the key role

of management to appropriately adjust, integrate and reshape organisational skills and resources

as well as internal and external functional competer@exk & Madsen, 2007:109).

Capabilities are said to be dynamic when they provide organisations with the ability to implement
different strategies to adapt to varying market conditions (Teece, Pisano & Shuen, 1997:509). A
firmds dynami cractaigedhy itsicdpdcities t® sease and shépa opportunities and
threats, grab opportunities, and maintain competitiveness through enhancing, combining,
protecting and when necessary, reconfiguring the intangible and tangible dgbetdusiness
enterpise (Teece, 2007:175).

By and largeDCV contends that in a business environment where the competitive landscape is
continuously shifting, a firmbs dynamic capab
advantage (Eisenhardt & Martin, 2000:11@&3, 2010:27). Relating the dynamic capability view

to the current study, this study submits that in a business environvheng the competitive

landscape is constantly shifting, supply chain managers need to utilise the capabilities offered by
use of infemation sharing and interganisational relationships in order to sustain their

competitive advantage and hence, I mprove the



1.72Empi rRewvalew

1.721Supply chain dynamism

The business environmental dynamism is defined astttmm changes in products, technologies,

and demand for products in the market (Zhou & Benton, 2007:1351). According to Castrogiovanni
(2002:130) business firms in unsettled environments need to continuously renew
products/services so as to respond tarenmental changes. These businesses are better able to
satisfy customersod6 constantly changing prefer
competitorso tactics.

1.7.221 nf or nsahtairoinn g

Information sharing refers to the degree to which critical armprpetary information is
communi cated to oneds supply chain partner ( M
Numerous researchers have emphasised the importance of information sharing in supply chain
management practice. Hong, YoandNahm (20@:438) consider sharing of information as one

of five building blocks that characterise a solid supply chain relationship.

According to Stein and Sweat (1998:330pply chain partners who interchange informatiom
frequently able to work as a singleitunrogether they can understand the needs of the end
customer better and hence can react to market change quicker. The intensity of communication
establishes high levels of cooperative behaveomong supply chain partnekghich leads ta

high degree amh regularity of strateginformation flows between them (Klein, Rai & Straub,
2007:615).

1.7.23l ntoerrgani sational relationships

Inter-organisational relationship refers to the degree of trust, commitment and shared vision
between supplier partners. Withoubandation of effective inteorganisational relationship, any
effort to manage the flow of the information or materials across the supply chain is likely to be
unsuccessful (Seuring & Miiller, 2008699). Trust and commitment are necessary to build long
term cooperative relationships between supply chain partners (Spekman, Kamauff & Myhr,
1998:57).



The aim/purpose of this study is to considarinter-organisational relationshipncluding one
subdimension, trust in trading partnewshich is defined as the willingness to rely on a trading
partner in whom one has confidence (Monczkal.,1998:5557). Trust is conveyed through faith,
reliance, belief or confidence in the supply chain partner, edeas a willingness to forego
opportunistic behavior (Seuring & Miiller, 2008a:1700). Trust has been considered to be the

essential factor in most productive partner relationships (Wilson & Vlosky, 1998:215).

As environmental uncertainty increases, seugpes of intesfunctional expertise are required, as
more diverse skills and knowledge ameededto develop solutions and remain competitive
(Fredericks, 2005:556). Subsequently, ideganisational relationships can be usectreate
complementary andlistinctive resources that can enhance the competitive advantage of
organisations in the relationship. Distinctive resources are developed during the lifetime of the

alliance or relationship (Lambe, Spekman & Hunt, 2002:214).

1.724Supply chain performance

Previous researchers (Green, Inman, Brown & Willis, 2005:27&F liefined supply chain
performance as thebiity of the supply chain taleliver quality products and services in precise
guantites and at precise times atwl minimise total cost of the prodis and services to the
ultimate customers of the supply chain. Although organisational managers are held responsible for
organisational performance, organisational success depends upon the performance of the supply
chains in which the organisation funct®as a partner (Rosenzweig, Roth & Dean, 2003:437).
Supply chain performance is dependent on the
environment (Fawcett, Osterhaus, Magnan, Brau & McCarter, 2007:359).

18RESEARKHSI GN MANIDHODOL OGY

Bakerm (2000:378defines research design as a blueprint for conducting a study with maximum
control over the factors that may interfere with the validity of the findifigs study adopta

survey as its research design. Surveys involve the assessntiemigtits, feelings and opinions
through the administration of questionnaire instruments. Questionnaires are usually administered
to a representative sample selected from a wider population although census surveys can also be
undertaken to collect informan from everyone (Terwee, Bot, de Boer, van der Windt, Knol,
Dekker & de Vet, 2007:34).



1.8.1SampIDesggn

Sampling design is a basic notion in sampling theory. It describes random selection of a sample
from a finite population (Traat, Bondesson & Meist2004:397). Thereforethis study is a
guantitative study, because quantitative research tends to be based on larger sample sizes in order
to produce results which can be generalised to a wider population.

18.11Target popul ati on

Atkinson and Flint (2001)2descibe target population as all elements that meet the criteria for
inclusion in a study. This study aintg investigae the influence of supply chain dynamism,
information sharing and int@rganisational relationships on supply chain performance in
manufaturing organisations in Gautengis target populationgherefore aremanufacturing

service and miningrganisations in the Gauteng province of South Africa.

1.812Sampl ing fr ame

Sampling frame defines a set of elements from which a researcher can sefepteaof the target
population Kemper, Stringfield & Teddlie, 2003:2yYDue to the fact that a researcher rarely has
direct access to the entire population of interest in social science research, a researcher must rely
upon a sampling frame to represattof the elements of the population of interest. In this study

the focus is mainly on the supply chainligt of registered mining, service and manufacturing
organisationsaround Gauteng province was obtained fromQleetified Institute of Purchasing

and Supply (CIPS) of South Africa.

1813Sampling size

A sample size refers to the number of elements to be included in the study (Sandelowski,
1995:179). Important factors that are considered in determining the sample size include: the
importance of the decision, the nature of the research, the number dlegrand the nature of

the analysis, sample sizes used in similar studies, completion rates and resource constraints
(Collins, Onwuegbuzie & Jiao, 2007:26#or this stud§ purpose 350 questionnaires were
distributed acrosmanufacturing, mining and sece orginisationsDifferent organisations were
selected randomly'his sample size is deemed relatively acceptable to perform structural equation

modeling using Analysis dfloment StructurefAMOS) 2.



1.814Sampling met hod

The samplingnethodis the scientific procedure of selecting those sampling ,umfisch would
provide the required estimates with associated margins of uncettsagrise from examining
only a part and not the whol€lgristensen, Johnson & Turner, 201):T/here are tw sampling
methodsnamely, probability sampling methoand norprobability sampling methodHowever

this study mkesuse of probability sampling since it is appropriate for a quantitative study.

Probability sampling methods include different typeamely, pure/simple random probability
sampling, systematic probability sampling, stratified probability sampling and cluster probability

sampling.

This study use puresimple random probability samplingrhich is the most basic among the
probability samplindechniques. This sampling technique involves assembling a sample in such a
way that each independent, sagiee subset within a population is given an equal chance of
becoming a subjectCgikszentmihalyi & Larson, 1987:527Freedom from human bias and
classification error remains one of the biggest advanthgesimple random sampling offers as

it gives each element of a population a fair chance of being selected.
1.8.2Me a s ur énnsetnrtu me nt s

The measurement items were measured orpair§ Likert type scale anchored by-dtrongly
disagree to Strongly agree to express the degree of agreement. The scale is based upon the
assumption that each statement/item on the scale has equal attitudinal value, importance or weight

in terms of reflecting attitudeswards the issued questions (Kimberlin & Winterstein, 2008:2277).

This study consists of four variabjemmely supply chain dynamisninformation sharinginter-
organisational relationshép and supply chain performance. Each variable hagjuestions

ASuppl y c haiwasmasured osing thneée @)estionadapted from ZhoandBenton

(2007:1360. Ol nformation shar i nguestiosadaptethkoandietale d u s i
(2006:120), whi [-er gia mitseat i onal r e | questioosadagted fraandli u s e d
andLin.(2006: 1650) . Finally fAsupply chaiguestigner f or m
adapted from Greest al.(2012:1015).



183DatCal | eMet maomd

Data collectio is an important aspect of any type of research study. Inaccurate data collection can
impact the results of a study and ultimately lead to invalid results. Data collection methods for
impact evaluation vary along a continuum (Ban, 2001:8). This studyherefore made use of
guestionnaires in order to collect data from respondents. Questionnaires can be handed out
physically or sent by-enail. This method can be adopted for the entire population or sampled

sectors.

For this studyo0 seswere sefadnmnsterefwhick tequiogharhah level of
literacy.In order to maximise return rates, questionnaires were designed to be as simple and clear
as possible, with targeted sections and questions. Most importantly, questionnaires were also as
short as possible. Study questionnaires were distributed to different manufactoimig and

serviceorganisations physically and some were emailed.

19DATA ANALYSI S APPROACH
19.1Dat a a Rraolcyesdbusa i, Aptp rcosaic®e st i My pohdesi s

In the proposed study the data analysis procedure consists of five stages. First, the collected data
was coded imnexcel spreadsheet and then proeedd data cleansing. Second, coded data was
transformed and descriptive statistics (profile data frequeable) extracted usin§tatistical
Package for the Social Scienc8#ES) 2.0 statistical softwareThird, the research model fit was

also assessed using Analysis of Moment Structi&BKOS) 22.0 statistical software, while the

fourth stage focused grerforming Confirmatory Factor Analysis (CFA), again using AMQ®2
statistical software. The final stage was the path modeling and also using ARMDSazistical

software.

1.92Me as ur énnsetnrtu Relnit s nYailtiydi t y

1921Rel i ability test

The reliability of a research instrument concerns the extent to which the instrument yields the same

results on repeated trials (Billinton, Kumar, Chowdhury, Chu, Debnath, Goel & @ujag
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1989:1238). In order to test the reliability of the measurenrattuments for this study, the

Cronbach Alpha and composite reliability value were used.

1922vVval idity test

Validity refers to the degree in which a test or other measuring device is truly measuring what it
is intended to measure (Golafshani, 2003:597)this study threetypes of validity namely

content validity, predictive validity and construct validitgre tested.

1923Convergent validity

Convergent validity is the degree to which an operation is theoretically similar to other operations
(Cunningham, Preher & Banaji, 2001:164). In the case of this stumbnvergent validity was
checked using item total correlation values, item loading values and Average Variance Extracted
(AVE) values.

1.924Di scrntwmalniadi ty

Discriminant validity refers toa scalehatadequately differentiates itself or does not differentiate
between groups that should differ or not diffesised on theoretical reasons or previous research
(Bagozzi, Yi & Phillips, 1991:422). This study assessed discriminant validity using average
variarce extracted compared to shared variance and-gotestruct correlation matrix as

indicators.
193Research Model FiatndAs eMomehnht ngCFA

A confirmatory factor analysis and path modeling using AM@9® #/as performed to establish

the model fit. Model fit indicates if the data fit to the conceptualised research model. Model fit
indicators such as Clsiquare/degrees of freedom, Goodness of Fit Index (GFI), Augmented
Goodness of Fit Index (AGFI), Normed Fit Index (NFI), Incremental Fit Index TEhkerLewis

Index (TLI), Composite Fit Index (CFl) and Random Measure of Standard Error Approximation

(RMSEA) were used to assess the model fit.

1.10ETHI CAL CONSI DERATI ONS

This study adherkto the ethical regulations of VUTL is structured in such a wayahthere are

no disturbances to any other human bgingctually holds high status in terms of how it is written
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and interpreted and sources of information usemere obtained ethicallywith full, clear
referencing.The questionnaires were completadonymously and on a voluntary basis. The

gathered data was regarded as confideritiad.following ethical principles were alsalhered to:

=

Participation in the study wasluntary.

1 Per®nal data of individuals waprocessed fairly and lawfully and usedly for the

purpose of this study
T The respondemespeadtedpr i vacy was
1 Personal informatin from the individuals walse ascribed to any individual
1 The questionnaire didot contain the names of the respondents

1 Professional competeadn the data cadiction wasnaintained

=

Independent objectivity in the interpretatiohthe questionnaire findings wapheld.

1.110UTLI NE OF THE STUDY
Chapter 1: Introduction and Research Background

In this chapterintroduction, problem statement, purpose of the study, research objectives,

justification, significance of the study and definition of key tewese outlined
Chapter 2: Literature Review: Supply Chain Management

In this chaptethe importance of supplghain and how it is linked to different sectors/industries

(manufacturing, mining and serviogas highlited
Chapter 3: Literature Review: Empirical Variables ofthe Study

In this chaptetheoretical grounding (theory), empirical review (research vasabt®nceptual

model, hypotksis development and statements were discussed.

12



Chapter 4: Research Methodologyand Research Design

In this chaptethe target population, sampling frame, sampling size and measurement instruments

as well as ethical considerations of the stweye highlighted
Chapter 5: Data analysisand Results

In this chapter analysis, interpretatiand discussion of data, dataafysis procedure, statistical
software to be used, checking measurement instruments reliability and validity, checking model

fit and testing hypothesisere discussed
Chapter 6: Conclusionand Recommendations

In this chapter conclusion, recommendatiolsiitations of the studywith implications for
future/further research and managerial implicatieese outlined

1.12CONCL US| ON

This chapter coverenhtroductionfollowed by theproblem statemenfThe problem statement
addresses the gap of thdsssertation.The next section outline the purpose of the thesis The

following sectionthen discussd t h e s objediwes) svhichare theoreti@l and empirical

objectives. ©nceptual framewrk and hypotheses statementse also discussed, followed tne
dissertatios literature review Furthermorethe methodology used to collect datas also

outlined, followed bythe cata analysis approaans ed f or t hi @nd #$dethichy 6 s pu

considerationgrinally, the last section providean outlineof the chapterg the entire dissertation.
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CHAPTER 2

SUPPLY CHAIN MANAGEM ENT

211l NTRODUCTI ON

The previous chapter introduced the entire study, highlighted the objectives, articulated the
problem statement, and outlined the research methodology. This chaptesekssupply chain in
various sectors or industries such as mining, manufacturing as well as service industry in order to
identify links between these industries and the supply chain as a Winsthy, this chapter clearly

gives out different definitions of supply chain, so that we can have a clear understanding of the
concept at hand. Furthermotbe development of supply chain manageniguliscussed, as to

how this concept evolved over the years. A supply chain managemaetfoakis illustrated to
showclearlyhow the supply chain functions/operatehis chapterfurtherdiscusses supply chain

in various sectors (manufacturing, mining and service), suppiyn risks managemenand
sustainable supply chain manageménts imperativeto focus on theseopics so thata better

understanding on theimportanceo the supply chain as a whalan be achieved

22SUPPLY CHAI N DEFI NI TI ONS

Generally speaking, supply chain is also considered as a system of organisations, people,
technology, activities, information and resources involved in moving a product or service from
supplier to customer. Supply chain activities transform natural resguraw materials and
components into a finished product that is delivered to the end customer (Agrell & Hatami
Mar bi ni |, 2013:567) . Supply chain management
monitoring and control of the chain. This approaeinves to arbitrate the potential conflicts of
individual agents in the chain in order to coordinate the flow of products and services to best serve
the ultimate customer (Christopher, 2000:38). Supply chain management encompasses the
planning and managemieof all activities involved in sourcing and procurement, conversion, and
logistics management (Mentzer, Stank & Esper, 2008:32). Effective supply chain management
maximises value to the ultimate customers of the supply chain in terms of both satisféttion

the product and/or services and a relatively low total cost of the product and/or service. Supply

chain managers are responsible for reconciling supply and demand issues within value chains

14



(Rainbird, 2004:230)The growing interest in SCM has led ttee development of numerous
definitions as shown in Table 2.1

Table 2.1: SupplyChain Definitions

The integration of key business processes from-umed Lambert, Cooper and Pagh, 1998:1
through original suppliers that provide products, services,

information that add value for customers and ot

stakeholders.

The coordination of activities, within and between vertice Larson and Roger4998:2
linked firms, for the purpose of serving end customers
profit.

The management of the interface relationships among Walte's and Lancaster, 2000:160
stakeholders and enterprise functions that occur in

maximisation of value creation which is driven by custor

needs satisfaction and facilitated by efficient logisl

management.

The systemic, strategic coordination of the traditional busii Mentzer, DeWitt, Keebler, Min, Nix, Smith and Zachar
functions and the tactics across these business functions v .

- . - 2001:18
a particular company and across businesses within the si
chain, for the purposes of improvinghe longterm
performance of the individual companies and the supply ¢
as a whole.

All the activities involved in delivering a product from re Lummus, Krumwiede and Vokurka, 2001:428
material through to the customer, indlugl sourcing raw

materials and parts, manufacturing and assembly, wareho

and inventory tracking, order entry and order managemn

distribution across all channels, delivery to the customer,

the information systems necessary to monitor all ofet

activities.

Encompassing the planning and management of all activ Gibson, Mentzeand Cook, 2005:22
involved in sourcing and procurement, conversion, derr

creation and fulfillment, and all logistic manageme¢

activities.

Managing the inputs of goods or services including a ran¢ Eng, 2005:4
activities not only within a single department in

organisation but also from different departments and out

the organisation, for final users from procurement of |

mat erials through to the ¢

The management of a network of relationships within a { Stock and Boyer, 2009:706
and between interdependent organisations and business

consisting of material suppliers, purchasing, produc

facilities, logistics, marketing, and related systems

facilitate the forward and reverse flow of materials, servic

finances and information from the original producer to fi

customer with the benefits of adding value, maximis

profitability through d&iciencies, and achieving custom

satisfaction.

Source: Own compilation
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The above definitions have been collected thraugéviewof literature and should be viewed as
illustrative rather than comprehensive. Based on an analysis of the SCM definitions summarised
above, the key characteristics of SCM may thus be expressed as: (1) flow focus, (2) coordination
focus, (3) stakeholder ¢os, (4) relationship focus, (5) value focus, (6) efficiency focus, and (7)
performance focus. SCM is viewed more than ever as a source of strategic advantage for
organisations (Mol, 2003:44). This has transformed the position of the SCM function wéhin th
organisational structure (Kim, 2007:324), the way of organising the SCM function(s) (Elmuti,
2002:50), and the placement of SCM authorities in the organisational hierarchy (Monczka,
Handfield, Giunipero & Patterson, 2008:6).

There are certain objectivade achieve in a supply chain management. Improving customer
satisfaction and service and increasing competitiveness are a number of these objectives (Cooper,
Lambert & Pagh, 1997:4Cao & Zhang, 2011:1§4 A supply chain management also aims to
lower the osts and resources involved in the creation of products as well as improve efficiency
and effectiveness (Giunipero & Brand, 1996:30; Weber, Hiete, Lauer & Rentz, 2010:4). SCM also
focuses on reducing inventory levels and respective costs (Cooper & EIB88114; Ding, Guo

& Liu, 2011:72), increasing profits (Droge, Jayaram & Vickery, 2004:558; Christopher & Juttner,
2000:117) and improving cooperation (Flynn, Huo & Zhao, 2010:59; Droge, Vickery & Jacobs,
2012:251) Inthis regardt is safe tasay that spply chain management hasticeablygrown since

its development in the early 1980s.

Many things havebeentransformed in thegrowth of thisprocess and many supply chain
management definitions habeendeveloped. Supply chain management is very boosdept

which has gained recognition in various sectors in the global soewigh is discussed ithis

study This section refleston the most common definitions in the field of supply cremdits
management in general. The next section discusseatetlelopment of supply chain management
and also considers the supply chain management framework, which includes the supply chain

business processes.

23THE DEVELOPMENT OF SUPPLY CHAI N MANAGEMENT

Supply chain management (SCM) was introduced as a commotifsceemd managerial term in

1982 to describe a hierarchical control system for material, information and financial flows in a
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potentially multidirectional network of autonomous decision making entities (Christopher &
Holweg, 2011:64). In the late 1980ketterm supply chain management (SCM) was introduced
and came into widespread use in the 1990s. SCM has been increasingly developed in theory and
practice (Houlihan, 1985:23). From a procesented or crosfunctional perspective, SCM
comprises planningourcing, production, and distribution logistics but is not exclusively focused

on one of these areas (Mentetal.,2008:33).

Since the introduction of the concept in the early 1980s, SCM has been used to describe the
planning and control of materiaisformation flows, and the logistic activities internally within a
company and also externally between companies (Cooper, Lambert & Pagh, 1997:2). Over time,
research on SCM has continued to broaden in focus (Burgess, Singh & Koroglu, 2006:704).
Initially, SCM focused primarily on material flows. More recent research explores additional
aspects of SCM, such as risk (Colicchia & Strozzi, 2012:403), performance (Hassint& Surti
Searcy, 2012:72) and integration (Faiibestes & Jahre, 2007:837). There is adsgrowing
emphasis on information flows, internal and external networks of relationships (Stock, Boyer &

Harmon, 2009:32), and governance of supply networks (Pilbeam, Alvarez & Wilson, 2012:358).

Today, firms face the disruptive impacts of global compet, rapidly changing customer
demands, and an accelerated pace of technological cttatgequirethe ability to respond to
market changem order to develop their owrritical core competencies (Ganguly, Nilchiani &

Farr, 2009:410; Overby, Bharadwaj & Sambamurthy, 2006:121; Sambamurthy, Bharadwaj &
Grover, 2003:237). These competencies are even more important to firms that must identify and
communicate market changes and orchestrate coordinated responses to tigesethhaughout

an integrated supplier chain (Christopher, 2000:38).

24SUPPLY CHAI N MANAGEMENT FRAMEWORK

Below is the supply chain framework which is aimed at giving a detailed structure of the entire
supply chain processes. Fig@éillustrates a signiiant conceptual framework of SCM proposed

by Cooperet al., (1997:4) and discussed by Lambettal (1998:3). Supply chain business
processes are integrated with functional entities and management components that are common
elements across all supply chsi(SCs) and determine how they are managed and structured. Not
only backend and its traditional staredlone modeling is addressed, but the fremd beyond the

17



factory door is also addressed throughrsinform

customer s, and cust omer so customer s.
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Source: Lambert (2008a) adapted from Lambert et al. (1998)

Figure 2.1 Supply Chain Business Processes

Successful SCM requires a change from managing individual functions to integrating activities
into key supply chain processes. Traditionally, both upstream and doamsp@tions of the

supply chain have interacted as disconnected entities receiving sporadic flows of information over
time (Christopher, 2000:39). The purchasing department placed orders as requirements became
necessary and marketing, responding to custolemand, interfaced with various distributors and
retailers and attempted to satisfy this demand. Orders were periodically given to suppliers and their
suppliers had no visibility at the point of sale or use. Satisfying the customer often translated into
demands for expedited operations throughout the supply chain as member firms reacted to
unexpected changes in demand.
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Operating an integrated supply chain requires continuous information flows, which in turn help to
create the best product flows (Agrell BatamiMarbini, 2013:568). The customer remains the
primary focus of the process. Achieving a good custeiomrsed system requires processing
information both accurately and in a timely manner for quick response systems that require
frequent changes inesponse to fluctuations in customer demand. Controlling uncertainty in
customer demand, manufacturing processes, and supplier performance are critical to effective
SCM (Huang, Lau & Mak, 2003:1483). The key supply chain processes identified by members of
The Global Supply Chain Finance (GSCF) are described below.

241Cust oReerati Masagement

The first step toward integrated SCM is to identify key customers or customer groups, which the
organisation targets as critical to its business mission. Praddctervice agreements specifying

the levels of performance are established with these key customer groups. Customer service teams
work with customers to further identify and eliminate sources of demand variability. Performance
evaluations are undertakeo analyse the levels of service provided to customers as well as
customer profitability (Chen & Popovich, 2003:673).

242Cust ocSmevMaragement

Customer service provides the single source of customer information. It becomes the key point of
contact for dministering the product/service agreement (Cheung, Lee, Wang, Chu & To,
2003:457). Customer service provides the customer with real time information on promised
shipping dates and product availability through interfaces with the organisgpi@uuctiorand
distribution operations. Finally, the customer service group must be able to assist the customer

with product applications.
243DemaManagement

HewletPackar d6s experience with SCM indicates th
driven. Essential inventory includes woik-process in factories and products in the pipeline

moving from location to location. Variability stock is present due to variance in process, supply

and demand. Customer demand is by far the largest source of varaiilitystems from irregular

order patternsLee, So & Tang, 2000:62.7Given this variability in customer ordering, demand
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management is a key to effective SCM. The demand management process must balance the
customer 6s requi r e me papabilitieg Raghunathéine 2001:66Rad of s u p p |
managing demand involves attempting to determine what and when customers will purchase. A
good demand management system uses -ppistal e and Akeyo customer
uncertainty and provide efficient fds throughout the supply chain. Marketing requirements and
production plans should be coordinated on an enterpiiche basis. Thus, multiple sourcing and

routing options are considered at the time of order receipt, which allows market requirements and
production plans to be coordinated on an organisation wide basig, (2002:55. In very

advanced applications, customer demand and production rates are synchronised to manage

inventories globally.
244Cust ocOna@rEul f i | | ment

The key to effective SCM is mamg) customer need dates. It is important to achieve high-order

fill rates either on a line item or order basis. Performing the order fulfillment process effectively
requires integration of the firmbs (kaimwah act ur
& Zipkin, 1995:1599) Alliances should be developed with key supply chain members and carriers

to meet customer requirements and reduce total delivered cost to the cySalegjo & Ozer,
2001:1344) The objective is to develop a seamless pofesn the supplier to the organisation

and then on to its various customer segments.
245Manuf ackKlwManggement

The manufacturing process in makestock firms traditionally produced and supplied products

to the distribution channel based listorical forecasts. Products were pushed through the plant

to meet a schedule. Often the wrong mix of products was produced resulting in unneeded
inventories, excessive inventory carrying costs, mark downs anestigomaents of product. With

SCM, produtis pulled through the plant based on customer needs. Manufacturing processes must
be flexible to respond to market changes (Lambert & Pohlen, 2001:2). This requires the flexibility
to perform rapid changeover to accommodate mass customisation. Orgercassed on a just
in-time (JIT) basis in minimum lot sizes. Production priorities are driven by required delivery

dates. At 3M, manufacturing planners work with customer planners to develop strategies for each
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customer segment. Changes in the manufagfdilow process lead to shorter cycle times, meaning

improved responsiveness to custon{@sldsby & GarcieDastugue2003:34).
246Procur ement

Strategic plans are developed with suppliers to support the manufacturing flow management
process and developmaeaftnew products. Suppliers are categorised based on several dimensions,
such as their contributionritical to the organisation. In companies where operations extend
worldwide, sourcing should be managed on a global basis (Lewis & Roehrich, 2009:126). Long
term strategic alliances are developed with a small core group of suppliers. The desired outcome
is a winwin relationship, where both parties benefit. This is a change from the traditiorzaddbid

buy system to involving a key supplier early in the desgcle, which can lead to dramatic
reduction in product development cycle times (Caldwell, Roehrich & Davies, 2009:178). Having
early supplier input reduces time by getting the required coordination between engineering,
purchasing, and the supplier priordesign finalisation. The purchasing function develops rapid
communication mechanisms such as electronic data interchange (EDI) and Internet linkages to
quickly transfer requirements. These rapid communication tools provide a means to reduce time
and cos spent on the transaction portion of the purchase (Weele & Raaij, 2014:57). Purchasers
can focus their efforts on managing suppliers as opposed to placing orders and expediting. This
also has implications for the role of the sales force when orders tapéaned through the sales

person.
247Pr o dRecvte | op mEommmamai al i sati on

If new products are the lifeblood of a corporation, then product development is the lifeblood of a
companyo6s new product s. Cust omer s andct suppl
development process in order to reduce time to market (Rogers, Lamkeenieyer, 2004:44)

As product life cycles shorten, the right products must be developed and successfully launched in
ever shorter timeframes in order to remain competitive. Mansagf the product development and

commercialisation process must:

A coordinate with customer relationship management to identify customer articulated and
unarticulated needls

A select materials and suppliers in conjunction with procurenaert
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A develop prodution technology in manufacturing flow to manufacture and integrate into

the best supply chain flow for the product/market combination.

248Ret uRrrox e s s

Managing returns as a business process offers the same opportunity to achieve a sustainable
competitive dvantage as does managing the supply chain from an outbound perspective
(Mollenkopf, Russo & Frankel, 2007:568). In many countries this may be an environmental issue,

but not always. Effective process management of returns enables identification of ipityduct
improvement opportunities and breakthrough projects (Srivastava, 2008:312). At Xerox, returns

are managed in four categories: equipment, parts, supplies, and competitvvetrale A Ret ur n
availableo is a vel oci tadyoretensas assetdo aamdefultsthtes. Thiy c | e
metric is particularly important for those products where customers are given an immediate
replacement in the case of product failure (Vogt, Pienaar & de Wit, 2002:263). Also, equipment
destined for scrap andaste from manufacturing plants is measured in terms of the time until cash

is received.

This section descrilsethe development of supply chain management, the supply chain
management framework and the supply chain business processes needed for successful supply
chain management. The key components which were defined are: customer relationship
management, supplierelationship management, customer service management, demand
management, order fulfillment, manufacturing flow management, product development and
commercialisation and returns management. The next part of this chapteredisopgsy chain

in different ®ctors as to how it lirddo its varioussectors

25SUPPLY CHAI NS I N VARI OUS SECTORS

Supply chain concept is very broad and exists in almost every.gdoteever this study focuss
on supply chain in the mining sector, manufacturing sector and servioe. $&sfationships that

exist within these industries/sectarethoroughly discussed.
251Mi nilmdustry

The South African gold mining industry commenced around 1886 when the mineral was first

found on the Witwatersrand. From this point onwards, and cewotrigd expansion into what
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remains South Africa’s most important industry and one of its largest employers was the
entrenchment of a labour recruiting system around the migration of black workers back and forth
between the Witwatersrand mines and ruraérees in South Africa and neighboring states. The
South African government is centrally concerned with identifying strategies and programmes that
maximise and broaden the economic linkages that naturally arise from the need to extract, process

andrefined he countrydés miner al resources (Lydall,

The mining industry in South Africa and gold mining in particular, has traditionally been one of
the major contributors to the countrydés gross
foreign exchange (Butchart, 1996:185). Gold, the mines and in fact the entire mining industry are
however, experiencing increasing cost pressures. Even though the gold mining industry has always
been extremely conservative in adopting technological innovatiomsoetc, social, and political

realities have brought a new focus on the impact of technology on productivity. While doing so,
innovation in the supply of equipment and services to mining and mineral processing industries is
not consideredhtoviaé u@mewhniamn g 6u jevidencenfrem arcumdv e nt i
the world attests to the fact that this activity does indeed generate significant value through the
manner in which it is applied to the mining industry, simply because innovation als@ pleysr

role in the industry because customers want differentiated products.

One of the key drivers for productivity growth is technological progress enabled by innovation.
Derived from the Latin word AinnovUn&adhet hat
business context is the search for and the adoption of new products, processes, and organisational
setups. Platinurgroup metals (PGMs) include platinum, palladium, rhodium, ruthenium,
osmium, and iridium. PGMs are used in a wide variety of agpdies, including vehicle catalysts

for controlling vehicle pollution, chemical catalysts and coatings, dental alloys, electronic
components and computer hard discs, fuel cells for power generation, glassmaking equipment,
investment coinage, jewelry, meshes and petroleum catalysts for gasoline refining (Wilburn &
Bleiwas, 2004:2005). Most production of PGMs originates from only two countries, Russia and
South Africa. The worldwide physical supply of PGMs is influenced by cost of production,
environmentatonsequences, government policies, industry decisions, market price, sociocultural
trends, substitution issues, and technological facttadqli, Govindan, Barve & Geng,
2013:337).
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At the top of the PGM supply chain are the producer companies provigimyimary source of

demand for goods and services in South Africa. Anglo American Platinum, Impala Platinum,
Lonmin Platinum, Aquarius Platinum and Northam Platinum are the main PGM producers in the
country operating an array of mines, concentrators, temseand refineries. Anglo Platinum,

| mpala Platinum and Lonmin account for 95% of
revenue (Lydall, 2009:114). A host of smaller junior exploration mining companies, mostly

Canadian and Australian, complemdng activities of these larger firms.

The supply chain supporting the PGM industry is vast0 000 ton per month platinum mine can
involve up to 100 000 part assemblies and the number of active suppliers in any one PGM
operation can range from 2000 to 5000 firms. Demand for inputs tends to follow the six stages of
activity involved in planning &@GM project, commencing operations and producing a final
product i.e. exploration and mine development; project implementation/construction; surface
mining; underground mining; mineral processing; and smelting and refining (base metal and
precious metalach of these stages is designed to increase the grade of the economic components

of the ore while reducing the bulk of the products.
252Manuf aclindwuisn gy

Manufacturing industryefers to those industries which are involved in the manufacturing and
processing of items and indulge in either creation of new commodities or in value addition.
accounts for a significant share of the industrial sector in developed countries. The final products
can either serve as a finished good for sale to customersioteasediate goods used in the
production process (Chen, Olhager & Tang, 2014:154).

Manufacturing industries are important for an economy as they employ a huge share ofuthe labo
force and produce materials required by sectors of strategic importance such as national
infrastructure and defense (Dou & Sarkis, 2010:567). However, not all manufacturing industries
are beneficial to the nation as some of them generate negative kx¢smath huge social costs.

The cost of letting such industries flourish may even exceed the benefits generated by them (Roh,
Hong & Min, 2014:198)Although agriculture and later mining hawstoricallydominated South

Africa's economy, manufacturifggcame the most productive sector in the early twentieth century.
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Until then manufacturing industriesich aswvine making, tanning and tallow production were

entirely derived from agriculture and were intended primarily for the domestic market.

Then as th mining sector expanded new industries arose to meet growing urban demands for
processed foods, clothing, and footwear. Until the 1920s, the country still depended heavily on
imports, ranging from mining equipment to textiles and clothing. The governeneoturaged

local manufacturing through the establishment of state corporations to produce electricity (in 1922)

and steel (in 1928) for manufacturers' use and through tariffs designed to protect local imdustry.

an era of worldwide economic downturn, lalzal supply chain is fraught with greater demand
uncertainty, higher risk, and increasing competitive intensity. As such, the success of global
manufacturing activities often hinges on a ma
to adapt & supply chain to dynamic changes in customer needs and preferences (Ganguly,
Nilchiani & Farr, 2009:410).

I n order to survive and compete in todayods gl
to create, share and disseminateatdate and approjate knowledge and information (Nunes,
Annansingh, Eaglestone & Wakefield, 2006:104). For competitive advantages, many companies
have now focused more on their supply chains and hence have thought of ways to improve their
supply chain management (Lotfi, Mhtar, Sahran & Zadeh, 2013:299). A supply chain stays
connected by flows of information, finance and material by the suppliers, producers, retailers,
distributors and customers (Fiala, 2005:419).

Since such flexibility can be enhanced by increased atoessattime customer information
throughout the supply chain, many leadedge manufacturing firms have attempted to enrich
their customer information sources and share-tiesd customer information with their supply
chain partners. Thus the main piple of supply chain management (SCM) is that firms must
become more customeentric, informatioAntensive and flexible. A firm may pursue efficient
supply chains when a market is mature and competitive advantage is achieved primarily through
low cost ad high productivity. Firms employ an efficient supply chain strategy to manufacture
quality products efficiently and to provide customers with reliable services (Roh, Hong & Min,
2014:200).
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253Ser Mnadwestry

Service industry is amndustry made up ofcompaniesthat primarily earn revenuethrough
providing intangible productsand services Serviceindustry companies are involved in retalil,
transport distribution food services, as well as other servieminatedbusinessesaso called
servicesector and thetertiary sectorof industry. Service industries include everythigige:
banking, communications, wholesale and retail trade, all professional services such as engineering

and medicine, all consumer services and all government services (Chou & Shao, 2014:107)

Over the past several decades, developed countries haveonmaedfthemselves from a
manufacturingbased economy to a servbased economylhe ®rvice sector has become an
engine of economic growth and is one of the
development, its quality and its perspectivearf{arkar & Apte, 2007:440)Service industries
represent 63.2% of the gross domestic produtihe world occupy 41.9% of the labour force,
consume 12% of energy and account for 9% of CO2 emissions. Between 1974 and 2009, due to
the structural changes @anpanying the migration from manufacturing to service industries,
energy consumption has increased 68A6l electricity aamain energy source has increased from

15% to 23% Qwen, Inderwildi & King, 2010:4744; Miller, 2011:15)(0

Increasing competitiomithe financial service industry has meant that the retention of existing
customers has significantly become more important, especially due to the potential impact on
revenues. Customer retention has also been increasingly of interest to academic researche
especially in areas of risk assessment and customer behaamuding customer attrition and
attraction (Ganesh, Arnold & Reynolds, 2000:67). Financial service firms that lose existing
customers and have to seek new customers incur more expensidbarnhat retain their
customers, not to mention the associated risk involved in taking on new customers (Verbeke,

Dejaeger, Martens, Hur & Baesens, 2012:211).

The end goal of any company is a satisfied customer. The process of locating, obtaining and
transporting the inputs needed to do this is the core function of supply chain management. Supply
chain design in the manufacturing industry requires a great deal of focus on physical product and
a broader supplier base, while service firms typically hdtle fieed for physical inputs other than

office supplies, and often work with a much smaller group of suppliers. This will also lead us to
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the discussion of supply chain risks and risk management as they form part of the supply chain

management.

This sedbn discussed supply chain business processkih are integrated with functional

entities and management components that are common elements across all supply chains (SCs)
and determine how they are managed and struct@@&ck-end and its traditionaltandalone

modeling was addressex well ashe frontend beyond the factory door through information
sharing among suppliers, supplieros supplier
following section discusgs supply chain risks management and tausble supply chain

management.

26SUPPLY CHAI N RI SK MANAGEMENT

As the supply chain expands globally there is a growing need for managing supply chain
disruptions from acrossational perspective. Failure to manage the supply chain in a socially and
environmentally responsible manner can have significant implications ffirm's corporate
reputation. Supply chain disruptions and related issues are considered the most pressing concerns
facing firms competing in today's global marketplace (Craighead, Blackhurst, Rungtsunatham &

Handfield, 2007:131). The figure below #imates supply chain risks management process.
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Figure 2.2: Supply Chain Risk Management

26.1Suppl vy

All purchasing organisations encounter supply risk, whether it is explicitly understood and

assess® or reactively managed. Supply risk can be defined as anything that obstructs the

Ri s ks

introduction of a new product, or any event that could disrupt produ@@idisin, 2003:220).

This definition of supply risk focuses on the introduction of new prodBgtshe time a product

is considered mature.

Supply risk can also be defined as the probability of an incident associated with inbound supply
from individual supplier failures or the supply market occurring, in which its outcomes result in
the inability ofthe purchasing firm to meet customer demand or cause threats to customer life and

safety. Supply risk is a muitaceted concept, since its scope includes risk sources and outcomes.
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In addition, the scope for understanding supply risk differs accordirigdigstry (Hallikas,
Virolainen & Tuominen, 2002:46).

Sources of supply risk tend to arise from individual supplier failures and from market factors. The
individual supplier failures that define the scope of supply risk were the inability to handle demand
fluctuations, quality problems at supplier plants, and the inability to stay in pace with technological
changes. In addition, supply risk was understood in terms of supplier market characteristics.
Market characteristics include sole sources (such as stgpphving a clear) and market capacity
constraint§Harland, Brenchley & Walker, 2003:52).

262Process Ri sks

Processes are the sequences of vatittng and managerial activities undertaken by the company.
Process risk relates to disruptions to these prosesgeocess risk can be defined as risk of loss

resulting from inadequate or failed internal processes, people and systems or from external events
(Kleindorfer & Saad, 2005:54Pr ocess ri sk is risk associated
operatiom | processes. A breakdown in the companyaos

of the following ways:

A variation in manufacturing yields, equipment and hariiisation;

A quality and rework issues associated with internal manufacturing and tegmoicasses
A warehouse operations leading to fulfillment issues

A business and supply chain systéfadlures and

A transport failures where the operation is under the control of the focal company

26.3National /Il nternational Regul atory and Compl

Anticipating and reacting to compliance and regulatory requirements in order to support
performance objectives, sustain value and protect the organisational brand. The complexity of the
business and regulatory landscape is increasing dramatically. Compeienavigating a
proliferation of new regulatory requirements and stakeholder expectations, and are challenged to
do so in a way that supports performance objectives, sustains value and protects the brand. Critical

compliance and regulatory issues inéud
f protecting brand reputation and value
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T meeting the demands and expectations of investors, legislators, regulators, customers,

employees, analysts, consumers and other key stakeholders

T driving value and managing performance expectations for governaticies, risk

management and complianesnd

1 managing crisis and remediation while defending the organisation and its executives/board
members against legal enforcement and the rising impact of fines, penalties and business

disruption
264l nt el | ectyuarli skrsopert

Intellectual property may be the single most important asset a company possesses. Whether it is
physical or digital, customer data or operational information, trade secrets or business strategies,
intellectual property (IP) is often the main drive revenue for any organisatiohgng & Musa,
2011:29. It is what distinguishes one company from another and is the main reason customers buy
the products and services that they do. But, of course, this also means that any vuwrnaredalit
securityof these assets are primed for exploitation by parties looking to gain anaedggiven

the sheer amount of data available, achieving total protection has never been more diffalt or

required such a broad scope of attention.
265Downstream PawtanerRi B&klsav

As the number of partners increases in a global supply chain, the level of visibility and control can

be reduced significantly. For instance, according to a study conducted byrédd&ch in 2006,

if supply chain visibility is relatively low: few companies have demand/inventory information

from downstream partners and over 56% of the companies take more than 2 weeks to sense
changes in actual demand. The low visibility level anddhecontrol level reduce the confidence

of each supply chain partner regarding the following information: the replenishment lead
time/order status quoted by upstream partremg,demand forecasts provided by downstream
partners. Christopherand Lee (2004 8 9) ar gue that the entire sufj
that can be described as folew Each supply chain partner ei
Adi s gui s eand inveroeyandbeaause of the lack of confidence in the replenishment

lead time, demand forecasts, etc. the confidence level deteriorates further as every partner starts

gaming the system, and hence the Ari sk spiral
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this vicious cycle, supply chain visibility, timely communicatiand coordinated corrective

actions are needed to restore the confidence level of each supply chain partner.
266Pol i tical/ Soci al Ri sks

The question of potential social unrest within organisations remains one of the largest single risks,
not only regardingte delivery reliability of certain suppliers, but also regarding peace and stability
around the world§odhi, Son & Tang, 20122It would not only affect public perception of one
country and by association potentially damage the company's reputati@asdiiave a strong
influence on the delivery reliability of the supplier. Several factors contribute to social tension
and each of them has to be closely monitored in order to be aware of the current situation and risk
exposure. Income inequality mighe lone trigger for social instability and unrest. The Gini
coefficient is a measure that describes the inequality of the distribution of income. The higher the
Gini coefficient, the higher is the income inequality (Saethal.,2012:3).

26.7Demand Ri sks

Demanddistortion is a name given to the phenomenon whereby purchase orders to suppliers have

a larger variance than sabesders received from customers within a single node or decision point

in the supply <chain. Variance amplification
upstream in an amplified formodo (Lee, Padmanab
theABul | whip Effectodo (since the oscillating de

cracking whip) it was first discussed in these terms in 1961 (Forrester, 1968:601) and is also known
as Forrester athe whiplash effect. The expressions demand #mogtion; bullwhip effect, and

dynamics are effectively used interchangeably in practice. A classic interpretation of demand
amplification, by observing that the feedback loops inherent in supply chains create a flywheel

effect, was coined by Houllhan@% : 24) and termed the OForreste

Upswings in demand create a perceived shortage somewhere along the chain. This may simply be
inventory falling below a target level. Lacking an overview of the entire supply chain, the company
concerned then owva@rders to protect itself against further fluctuations. This increase in orders

triggers further localised protection since it is misinterpreted as real extra orders.
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26.8S0meSuefpChya Rnsks | ude:

1 Supplier Risks
1 Undesirable events (storm, floashrthquake, etg.)
1 Contract, legal and regulatory noonformance
1 Information system failure and compromisasd

1 Supplier country political stability
It has been increasingly recognised that an individual business no longer competes aalarsand
enity, but rather as member of a supply chain (Christopher, 200@838)nsiderable number of
studies on supply chain management in the past have focused attention on different ways of
improving supply chain performance. However, within unpredictable armil&nt business
environment, supply chains are vulnerable to business disruptions such as the occurrence of
undesirable events, natural disasters, loss of partnership relationships, and new customisation

demands from customerd/(eczorek, 2012:142

Suppl chain disruption risks have been described as the occurrence of these unpredictable and
undesirable events (Braunscheidel & Suresh, 2009:120; Tang & Tomlin, 2008:13). Supply chain
disruptions are risks related to the collaboration and uncertainty diystin and the impact of

natural disasters, terrorism and labetrikes (Kleindorfer & Saad, 2005:54).

Research on responsible supply chain management has gained considerable attention in the last
decade, with contributions from a variety of fields, lunitng marketing (Closs, Speier &
Meacham, 2011:101; Piercy & Lane, 2009:335; Polonsky & Jevons, 2009:328), supply chain
(Awaysheh & Klassen, 2010:1248; Simpson, Power & Samson, 2007:29), corporate responsibility
(Preuss, 2009:213; Seuring & Muller, 200B399) and industrial marketing (Ewing, Windisch &
Newton, 2010:729; Helm & Salminen, 2010:738; Liu, Kasturiratne & Moizer, 2012:581).

Firms that fail to implement responsible supply chain practices run the risk of damaging their
reputation if discoveredtor example, firms such as Nike, Primark (Jones, Temperley & Anderson,
2009:928), and Adidas (Winstanley, Clark & Leeson, 2002:211) all suffered negative reputational
media exposure and loss of income as a result of their irresponsible supply chairgsacicas

the utilisation of child labar. Another example, auto parts makers that won accolades for efficient

manufacturing have suffered from hygmmpetition and have gone bankrupt due to their failure
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to make their operations more flexibRdh, Hong& Min, 2014:199)Similarly, Motorola's market

share in the U.S cell phone industry plummeted from 60% in 1994 to 31% in 1998 and then to
16% in 2002 due to its lack of responsiveness to the growing customer demand for digital
technology (Rotet al.,2014:199). To make it worse, Motorola in 2008 laid off 150 research and
development (R&D) staff in its attempt to reduce product development costs and was criticised by
its customers for uninspired hasdt lineups that contributed to further lossessrévenue and
market share in the cellphone indust8clijoenherr, Tummala & Harrison, 2008:LOl is,
however, not only businegs-consumer firms that can experience reputational damage as a result
of their irresponsible supply chain activities. Fotamge, Haliburton, Total SA, and Baxter are

just some of the firms in the busindssbusiness market which have seen the value of their firms
decrease and their reputation tarnished due to poor supply chain practices (Hoejmose, Roehrich &
Grosvold, 2014:8).

The existing literature on supply chain risks shows that there are two fairly distinct categories of
risks affecting supply chain design and management (Kleindorfer & Saad, 2005:54; Norrman &
Jansson, 2004:434; Oke & Gopalakrishan, 2009:168): rislsin@rifrom the problems of
coordinating supply and demand and risks arising from disruptions to normal activities. This part
of the chapter below clearly indicatieow risks can be managed within supply chains.

27RI SK MANAGEMENT

Failure to manage the supplyain in a socially and environmentally responsible manner can have
significant implications for a firm's corporate reputation. Responsible supply chain management
(RSCM), which encapsulates socially (e.g. child labworking conditions, human rights) dod
environmentally (e.g. 1ISO 14001,3 waste management, recycling, use of natural resources)
responsible supply chain issues (Carter & Rogers 2008:361; Seuring & Muller, 2008a:1700), can
help protect a company's reputation by shielding the firm from negatedia attention and

consumer boycotts.

Corporate reputation protection occurs when firms faced with negative press can prove to its
stakeholders that they took reasonable steps to prevent an incident from happening, through for
instance, appropriate R$/1 practices. RSCM can also enhance corporate reputation, which in turn

allows firms to secure business contracts and better target specific customer groups (Phillips &
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Caldwell, 2005:346). A firm's corporate reputation is enhanced through the posiibres dicins

take, the programes they implement and the other tangible things that firms do, rather than by
increasing advertising or more effective corporate communication management (Greyser,
1999:178).

While showing interest in improving supply chainfoemance, scholars are increasingly focusing

on supply chain agility. Christopher (2000:38y example, stated that agility is the effective and
flexible accommodation of unique customer demands. Business practitioners and scholars have
embraced notionfaagility in the supply chain. An agile supply chain enables exchange partners

in the supply chain to sense, respond quickly to, and exploit anticipated or unexpected changes in
market demand and in the business environment (Sharifi & Zhang, 2001:77&)vimypsupply

chain agility is a potential strategy for mitigating supply chain disruption risks discussed above
(Tang & Tomlin, 2008:13).

Organisations are experiencing rapid supply chain expansion with decentralised supplier base.
Although expanded suppls based ira supply chain have helped organisations gain major cost
advantage and market share it has resulteimore unstable supply chain. Supply chains are
vulnerable to various types of disruptions caused by uncertain economic cycles, consumer
demands, and natural and marade disasters. Consequence of an unstable supply chain has
increased risks in conducting business operations and raises concerns on continuity of
manufacturing or service delivery operations. Supply chain risk managementmbedsiopted

as best practice for supply chain governance to minimise impact on financial strategy and
profitability. Therefore maintaining a sustainable supply chain is very important. Sustainability
can be maximised throughout the supply chain, beginmiith concept and development then
continuing through all phases of production and final customer distribuigstainability is

thoroughly defined and discusseelow.

28SUSTAI NABLE SUPPLY CHAI N MANAGEMENT

The most weHadopted and most often quoted deiiom of sustainability is that of the Brundtland
Commission QltearDumbrava, Watts & Miah, 2013:2@evelopment that meets the needs of the
present without compromising the ability of future generations to meet their needs. According to

the definition given by Seuring and Mduller (2008b:455), sustainable supply chain management
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(SSCM) can be defined as fithe management of m
cooperation among companies along the supply chain while taking goals from alitheesions
of sustainable development, i.e., economic, environmental and social, into account which are

derived from customer and stakeholder require

Sustainable supply chain management (SSCM) ca
integ ati on and achievement of an organisationos
systematic coordination of key interganisational business processes for improving the long term
economic performance of the individual company and its suppdyichn s 6 ( Cart er &
2008:361). Carter and Rogers (2008:363) posit that a deliberatdelongstrategy combining
environment al and soci al aspects of sustainab
economic objectives, helps firms mobilideose supply chain activities that directly support

sustainability.

These can in turn, create a pervasive and less imitable set of processes and a basis for competitive
advantage for these firms and associated chain members (Carter & Dresner, 2001:1i8}. As F
and Golicic (2009:842) observe, not surprisingly, sustainability has received increasing attention

in the literature as a potential differentiating competency for supply chains, and has become an
inescapable priority for firms worldwide (Porter & Kram 2006:78). Performance measurement
systems that include sustainability considerations can be a driver for sustainability performance
improvement without sacrificing other aspects of operating performance (Angell & Klassen,
1999:576).

29CONCLUSI ON

Supply dains consist of the series of links and shared processes existing between suppliers and
customers, which involve all the activities from the acquisition of raw materials to the delivery of
the finished goods to the end consumers. In this chapter thécsigoe of supply chain in various
sectors has been elaborated. Supply chain management has also been defined from almost all
angles, stnasthe supply chain management framework and sustainable supply chain management.
Hence it is becoming increasingly apparent that competitive advantage derives from the combined
capabilities of the network of linked organisations that today we call "thptyscipain®. This is a

fundament al shift in the traditionally held v
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also obvious that markets today are increasingly volatile and hence less predictable and so the need

for a more agile response haswgn.

The next chapteis based on literature reviethatlooksat t he st udydamelyf our v
supply chain dynamism, information sharing, inbeganisational relationships and supply chain
performanceThe conceptual model/research model and hgsi$ developmem also included.

36



CHAPTER 3

THEORETICAL GROUNDIN G AND EMPIRICAL VARI ABLES

3.1l NTRODUCTI ON

This chapter discussthe theoretical framework, reviews literature on supply chain dynamism,
information sharing, inteorganisational relationships and supply chain performdhpeoposs

a conceptual model and hypotheses with a view to show the relationship thebewstn the
studyods Inoardieablteos .ac hi e v,&eotetical greunding firsi discupsadr p o s e
as to which theoretical framework the studysadopted and how is developed. Empirical
variables of the studgrealso fully discussedhatis supply chain dynamism, information sharing,
inter-orgainisational relationships and supply chain performance. Furtherthereonceptual

frameworkis also be highlighted and hypotheses develppedls ed on t he studyds

32THEORETI CAL GROUNDI NG
321Dynami c Capability Theory

The theoretical background informing this study draws from a dynamic capability view (DCV)

which in essences an extension of the resourbased view (RBV) of the firm which highlights

how some firms develop and sustain competiidvantages and superior profitability (Cavusgil,

Seggie & Talay, 2007:159). As an extension, DCV stresses the key role of management to
appropriately adjust, integrate and reshape organisational skills and resources as well as internal
and external funainal competences (Borch & Madsen, 2007:1@3pabilities are said to be

dynamic when they provide organisations with the ability to implement different strategies to adapt

to varying market conditions (Teecst al., 1997 : 509) . A firmé€are dynanm
characterised by its capactb sense and shape opportunities and threats, grab opportunities, and
maintain competitiveness through enhancing, combining, protecting and when necessary,

reconfiguring the busi nes sassasrTeece, pO0A1820)0 s i nt an

By and large, DCV contends that in a business environment where the competitive landscape is
continuously shifting, a firmbs dynamic capab
advantage (Eisenhardt & Martin, 2000061 Vogel & Giittel, 2013:42)/ Relating the dynamic
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capability view to the current study, this study submits that, in a business environment where the
competitive landscape is constantly shifting, supply chain managers need to utilise the capabilities
offered by use of information sharing and integanisational relationships in order to sustain their

competitive advantage and hence i mprove the s
3.22Dev el o pDEN/t

The DCV was first put forward by Teeeeal, (1997:B21) to explain competitive advantage and
performance on high velocity and dynamically changing markets (Eisenhardt & Martin,
2000:1106). HelfatFinkelstein, Mitchell, Peteraf, Singh, Teece and Wir{&007:8) define
dynami c capabi | ioftamoeganisation taiptrposefulty arpase cexteéng, or modify

its resource baseo and as such to reach a hi
economic value is linked to the benefits for the customer (Peteraf & Barney, 2003:309) and thus

is notlimited to economic performance but can be gained in other performance areas as well, in

the case of SCM within the other two dimensions of sustainability.

Ei senhardt and Martin (2000:1106) state that
that use resources specifically to integrate, reconfigure, gain and release resources to match and
even create market change. Dynamic capabilities thus are the organisational and strategic routines
by which firms achieve new resource configurations. As dD€ls, can be understood as bundles

of capabilities and not only single processes. Following the definitiohkelfdt et al, (2007:9)

for a dynamic capability, the proposed practices of the SCM form the basis for the dynamic
capabilities agnesto reconfgure the resource basehich are the bundles of practices that make

up specific DCs. Often DCs are discussed as firm centred capabilities to enhance the performance
of one single company (Ambrosini & Bowman, 2009:29; East&imth, Lyles & Peteraf,

20091). So faronly few researchers have linked the dynamic capabdiépproach with SCM.

Defee and Fugate (2010:181) present a framework for Dynamic Supply Chain Capabilities, which
should be implemented in supply chains. Foerstl, Reuter, Hartmann and B1610:118) focus

on the managing of suppliers within dynamically changing environments to reach corporate social
responsibility goals. Zhu, Cordeiro and Sarkis (2013:232) concentrate on the path dependent
development of environmental capabilities aneleffect of learning and experience.
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33EMPI RI CAL VARI ABLES

In this section empirical variables are thoroughly outlingkich are supply chain dynamism,
information sharing, inteorganisational relationships and supply chain performamitie,more

literature provided based on these variables.
331SupEhgDypnami sm

A supply chain is a network of facilities and distribution options that performs the functions of
procurement of materials, transformation of these materials into intermediate and finished
products, and the distribution of these finished products to customers (Bolumole, 2000:2). Supply
chains exist in both service and manufacturing organisations, although the complexity of the chain
may vary greatly from industry to industry and firm tarfirRealistic supply chains have multiple

end products with shared components, facilities and capactiie&z(& Yercan, 2011:32Y. In

this context, supply chain dynamics have been defined as the variation of orders or inventory level
(Hall, 2000:456. This effect is obviously undesirable as it increases the supply chain costs (e.g.
stock holding, backlog, late delivery, under/over resource utilisation etc.). The source of such
fluctuation and amplification of orders and inventory is mainly due to thedftknely sharing

of production information, including delays and feedback in the decision rules between enterprises
in the supply chain (Lee, Padmanabhan & Whang, 2004:1875).

The business environmental dynamism is defined as the random changes irsptecluatlogies,

and demand for products in the market (Zhou & Benton, 2007:1351). Business firms in unsettled
environments need to continuously renew products/services so as to respond to environmental
changes. These businesses are better able to satisfyt omer s6 constantly <c¢h
and make timely and effective responses to co
environmental uncertainty increases, various types of-fatetional expertise are required, as

more diverse skilland knowledge areeededio develop solutions and to remain competitive
(Duncan, 1972:314)Jncertaintyrefers to the unanticipated changes in circumstances surrounding

a transaction. This uncertainty could preclude both the formulation of a contrate exdifor the

ability to verify compliance ex post (Grover & Malhotra, 2003:460). The former (environmental

uncertainty) can be reflected in constructs such as unpredictability of the environment, technology,
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and demand volume and variety. The latter (b&hmal uncertainty) includes performance

evaluation and information asymmetry problems.

Uncertainty can also be defined as the difference in the amount of information required and already
possessed to perform a task (Erdem & Keane, 1996:4). It existstiMipossessed information is

not adequate for task accomplishment, because either insufficient or excessive, causing
information overload (Behr i eh & Pol | at scheck, -Comfektive3 56 1) .
global environment organisations beganealise that delivering the value at the lowest cost is not

only related to the activiti@unctions and processes within the organisation itself, but to the whole

of the supply chainBRarratt & Barratt, 2011:514)As customers become more aware of their
demands and conscious about their improved choices, faster response time, shorter product cycle
time and customised products/services are placed at the very core of dynamic and responsive value
chains, aiming to offer added value for the customBeslg¢w & Lee, 2005:100) Due to the
complex nature of supply chains; having various activities encompassing multiple functions and
organisations Arshinder & Deshmukh, 2008:3163upply chain membersvhile acting in a
decentralised mannareed to move towardsé efficiency associated with a unified system and

centralsed control Zhu, Gavirneni & Kapuscinski, 2009:173)

Dynamic models of supply chains try to reflect changes in real or simulated time and take into
account that the network model components anstemtly evolving. The supply chain dynamics

lead to the increase in the cost of the units and the whole chain. The overall business environment
is becoming increasingly dynamic. Demand and supply for custom products can be very dynamic
(Fiala, 2005:420Q)

3311Envi ronuneretrdlai nty

Uncertainty refers to the unpredictability of environmental or organisational variables that have an
impact on corporate performance (Elbanna & Child, 2007:58#yich (2007:4) obsensethat

firms do not operate in isolation frotheir environments, and that environmental complexity
influences internal uncertainty. The greater the instability of the general environment, the greater
the uncertainty facing decision makers (Lubatkin, Simsek, Ling & Veiga, 2006:647). When the
envirorment is stable, firms can ppgan and reduce much of the information that is required

during task execution. When the environment is unstable it will result in more exceptions during
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task execution. There are many potential sources of environmentalaimgerHowever,our

cente of attentionis on environmental dynamism. Dynamism reflects the extent to which task
relevant characteristics of the environment are changing. Where the environment is changing,
causeandeffect relationships between the enviment and the firm become unclear (He &
Baruch, 2010:44). Environmental market conditions shape the nature and intensity of competition

and influence the dynamics of local industries.

3312Supph ygiumcertainty

The ordetfulfillment process involves the coangtion of diverse supplghain activities, such as

sales commitment, manufacturing, and relationships with suppliers for purchasing or shipping, that
normally take place in several different business units. The real problem of this confusing network
is the uncertainty that plagues it (Simangunsong, Hendry & Stevenson, 2012:4494). Uncertainty
cannot be avoided for a finished product, because the processes involve the many different
organisations that comprise the supphain network. The mechanism by whitie order
fulfillment process is managed to mitigate the negative effects of uncertainty is the key to the
successful operation of a supply chain. In light of the complexity of the interactions among
companies in the orddulfillment process, it was cohaded that demand, manufacturing, and
supply uncertainty were the main problems that plague the management of order fulfillment (Chan,
Chung & Choy, 2006:307). Each of these uncertainties must be thoroughly measured and analysed
if its impact on the ordefulfillment process is to be fully undeosid and performance improved.

3313Uncertademapdin

Variations in customer demand are one source of swghain uncertainty. Demand uncertainty
involves unknowns associated with product characteristics or enveraahiactorsywhich makes

it difficult to predict and control the demand for a final product (Boonyathan & Power, 2007:392).
The nature of the demand for the proda@atempany supplies is the critical element in an analysis

of demand uncertainty. Thergeamany facts on the demand side that must be considered in
determining demand uncertainties, such as rate of new product introduction, product life cycle,
product variety, leatime from design to production, variation of marketing product mix, number

of sales channels, accuracy of demand forecasts, and predictability of product demand (Song,
Zhang, Hou, & Wang, 2010:68; Kwon, Im & Lee, 2007:691; Taylor, 2000:516).
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3314Demawndcert ai nty

Lee tries to find demand patterns for different product categddesplits the products of a

company into two categories: functional products and innovative products.
Functional products have a stable demand, usually due to a long product life cycle. Usually the
product variety is low and the volume per SKU high. The authoc or r ect |l y concl ud

di fferent supply chain strategies are require
Table 3.1: Demand uncertainty

Demand Uncertainty

Low (Functional Products) High (Innovative Products)
E Low Grocery, basic apparel, Fashion apparel,
@ (Stable Process) food, oil and gas computers, pop music
g
c
)
i High Hydro-electric power, Telecom, high-end
& (Evolving Process) some food produce computers, semiconductor
7]

Source: Le002:107

3315Uncertaumpplyy in

Failure to deliver as required by the customer is another source of supply chain uncertainty. It may
be caused by a malfunctioning production process at the supplier, late delivery due to unexpected
weather conditions, or unacceptable quality of the dedtvgroducts (Deo & Corbett, 2010:1).

Davis proposed that supply uncertainty is related to unpredictable and uncontrollable factors in the
supply of materials (Wilding, Kricka, Cheng, Hvichia, Shoffner & Fortina, 1998:96). Many facts

in the supply processnust be considered when determining supply uncertainties, such as
frequency of changing suppliers of critical materials, complexity of critical materials, complexity

of procurement technology for critical materials, time specificity of materials procutemen
delivery frequency of critical materials, delayed delivery of critical materials, and fluctuations in
the selling price of critical materials (Datta & Christopher, 2011:766).
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3316Supply uncertainty

As well as the demand side, the supply side risks arsifotasas well. Supply processes can be
stable and evolving. Stable supply means: reliable suppliers, less process change and less quality
problems. Evolving supply processes are those with still unreliable suppliers, also limited supply
sources.

Table 3.2 Supply uncertainty

Demand Uncertainty

Low (Functional Products) High (Innovative Products)

Low
(Stable Process)

Efficient supply chains Responsive supply chains

High
(Evolving Process)

Rick haAd - Aol el
Risk-hedging supply chains Agile supply chains

Supply Uncertainty

Source: Lee 2002:108

3.317Uncer t amamtuyf aicn uri ng

Manufacturing uncertainty is related to unpredictable and uncontrollable factors in the
manufacturing process. Variations in manufacturing -keaeé are the major sourcef
manufacturing uncertainty\(azed, Ahmed & Nukman, 2009:348ther factors are variations in
product quality, changes in production technology, and the complexity of manufacturing.
Generalising from earlier studies, the many aspects of the manufaghocess that must be
considered in a discussion of manufacturing uncertainties include degree of process interaction,
degree of process decomposition, degree of interaction among components, degree of product
decomposition, process yield stability, mamif@ing leadtime, employee turnover rate,
engineering redesign, and frequency of changes in production technology (Merschmann &

Thonemann, 2011:44).
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332l nf or nshar ong

Fiala (2005419) defined information sharing #ist he ext ent t o wdhanch one
communicates <critical and propr i etaadcwhenialhf or ma
members have access to the same information the supply chain can become smoother and more
responsive (Huang & Gangopadhyay, 2004:Atyording toChen and.ee (2009782), thereare

three levels of information sharmghe f i rst | evel i s ,whichréfeesdo A dec e
a situation where no information is shared in the supply chain and each segment makes all strategic
decisions independently to reach individual optimisation. The impacts the decisions will have on
suppliers and customers are not considesduch in the worst case can lead to situations where

the company becomes more exposed to the danger of the bullwhip effect.

The second | evel is called ficoordinated contrc
based on sharing of customers” ordormation. In such a situation the manufacturer receives
information about customers” demand along with retailer’s ordering information and based on
these data the manufacturer makes decisions about the proper inventory level. The third and last
levelis call ed Acentralised control o, where one s
are the decisiomakers for the entire supply chain, and processes all relevant information to
execute decisions that, optimally, should assure better systenerefficand system wide

optimisation.

Information sharing refers to the degree to which critical and proprietary information is
communi cated t o o0neBawcets Ogehbug, Maghaa,iBrau & MaCartere r  (
2007:358. Information sharing is vieweas one of the key elements for successful supply chain

management and coordination.

Numerous researchers have emphasised the importance of information sharing in supply chain
management practicéi and Lin (2006:1642 considers sharing of information aseoof five
building blocks that characterise a solid supply chain relationship. Information sharing is

considered an important approach to increasing organisational efficiency and performance.

According toZhou and Benton (2007:134%upply chain partnemsho interchange information
frequently are able to work as a single unit. Together they can understand the needs of the end

customer better and hence can react to market change quicker. The intensity of communication
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establishes high levels of cooperatlvehaviar among supply chain partnekghich leads tea
high degree and regularity of strategiformation flows between them (Klein, R& Straub,
2007:615).

Information sharing enables suppliers to respond to consumer demand more quickly by
appropriatey scheduling the replenishment of the inventory. Information sharing often improves
the accuracy of demand forecasts, which enables a better price structure, improved production
scheduling, and better management of consumer demand (Ganesh, Raghunatjandgai®
2014:79). Information sharing improves coordination between supply chain processes to enable
the material flowwhichreduces inventory costs. Information sharing leads to high levels of supply
chain integration by enabling organisations to madéeendable delivery and introduce products

to the market quickly§ezen2008:234).

The pressure from customers totosnoovek Gabwapyr o d wc
mod el to 66build to demandé6é cust omgraductser vi c
information throughout the supply chain amavegreater visibility among the supply chain to
ensure customisation and rapid delivery of [
2005:344)In this customeoriented competitive market, lack information is a killer criteria as
information plays the vital role of a driving force behind the operation of the supply chain
(Bullinger, Kuehner & Van Hoof, 2002:3544). Information sharing can includecestmer

demand, sales forecasts, ordensainventory levels, capacity availability, lead times and quality
(Stevenson & Spring, 2007:685).

To utilise information, information technology systems such as enterprise research planning (ERP)
and electronic data interchange (EDI) shouldrbplemented in every participating company in

order to easily share and store information and data so that anyone in the supply chain can access
it at any time. The chances of the bullwhip effect and forecasting mistakes can then potentially be
reduced, with could lead to a reduction in system wide costs and increase the chances of total
supply chain optimisation (Lee, Padmanabhan & Whang, 2004:1876). Benefits from information
sharing have been analysed by other researches aKeltd and Akbulut (200%2) found that

when information sharing is introduced, the cost of holding inventory and backorders can be
reduced with 13.8%, while Lee and Whang000:80) research found that if information is shared

the overall cost has potential to decrease witR3%.
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3321Crucial aspects of information shar.i
Purpose of analysis: C Oo RDI NATI 0 N Streams in research:
- Planning & scheduling - Value of information
(inventory, ordering, - Information sharing
production) - Tools
- Designing contracts =
- Incentives
- Best practices (VMI) Downstream (vertical) information flow >
T E‘ Methodology:
= - Modeling
- 8 ‘ Manufacturer Retailer Customer = Dk
Measuring ‘= - Survey
performance: _g' - Laboratory
- Inventory - experimentation
- Profit Upstream (vertical) information flow - Theoreticall
- Costs conceptual
- Bullwhip Effect - Case study
. - Field study
Supply chain Type of information: Levels of IS: Decisions: oo
E | e structure: - Inventory - No s:haring' - Central vs.
m_ Supplier - mumber of stages - Sales - Partial shanng decentral - Area:
- Retailer - Network - Demand forecast - Full sharing - Levels qf deu;lons - General business
i} - - Order st‘atus - (strateg_\c, tactical, e
- Production schedule operational) - Logistics, Operations
o Research and
Production
Demand: Information: Production: ) Marketmlg
- Information
- Uncertainty - Symmetry - asymmetry - Push Management
- Variability - Delays - Pull
- Demand pattern - Distortion -
(stationary, stochastic) - Accuracy

Source: Poiger (2010:31)

Figure 3.1: Supply chains and information sharing coordination

Usually, SCM deals with three types of flawmsoving upstream and downstream the suppgirt

products,andfunds and information (Chopra & Meindl, 2007:266). For many concepts and best

and

practices in SCM, the flow (exchange) of information is crucial. In a very general statement

SimchiLevi and Kaminsky (2008:67) notes that abundant informatieduces variability,

facilitates forecasting, enables coordination, enables retailers to react and adapt to supply problems

more rapidly, and enables lead time reduction. As information plays such an important role within

supply chain management, infortimm flows and the concept of information sharing are

investigated in plenty of studies.

Useful frameworks to organiseistknowledge are provided by Huang, Lau and Mak (2003:1483)

and Sahin and Robinson (2002:507). Huah@l, (2003:1485) review thetérature on sharing

production information using a framework consisting of the following dimensions:

(1) supply chain structure (serial, divergent, dyadic, convergent or network)

(2) level of decision (strategic, tactical or operational)
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(3) production information (product, process, resource, inventory, order and planning)

(4) sharing modes (full/ng)

(5) dynamics performance index model (metrics to measure the dynamic performance of a
supply chain like total cycle time or fill rategnd

(6) supply chain dynamics model (mapping between (3) and (5).

Sahin and Robinson (2002:508) suggest the following classification schemes to organise the
research on information sharing:
(1) Channel structure (breadth and depth of the supply ¢hain)
(2) Channel focus (the scope of the integration effort including either the supply side or
the distribution side of the manufacturer, or bpth)
(3) Research methodology (analytical models, simulation, case study, mathematical
programming, empirical analy3is
(4) Performance metrics (total system cost
variance, and capacity requirements)
(5) Number of products
(6) Demand pattern (stationary, stochastic, and identically distributed among retailers)
(7) Degree of information sharing (the timing and specific data ranged from only sharing
immediate replenishment order to sharing all POS, inventory, and cost data)
(8) Degree of decisiemaking coordination (from independent decisiaaking to fully
centraised) and
(9) Planning howon (infinite and short sales season planningzooi).

This figure is inspired by the frameworkdbove shows the main aspects necessary for the
discussion of information sharing. Jastin SCM, the literature on informatiosharing isvery
heterogeneous as many different fields and areas have contributed. Relevant studies can be found
in the areas of general business studies, logistics, operations research and production, marketing,
and information management. In terms &fa@ch methodology all of the main approaches can be
found: modeling, simulation, survey, laboratory experimentation, theoretical/conceptual

modeling, case study, and field study classificaf@lfalla-Luque & MedinalLopez, 2009:202).
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Furthermore, it is very important for any supply chain analysis to clarify the relevant performance
dimensions and the associated performance metrics. These dimensions should be defined through
a strategy development process starting from the customectatipes. Probably the most
important aspect within information sharing is the identification of the different types of

information, exchanged among supply chain partners.

3322Ti ming of information sharing

An important question in information sharing is whenshare informationTo simplify the
analysis, we focus on the single ordering period model and assume that the retailer can share
information with the manufacturer only once during the ordering period. Intuitively, the higher the
production capacity parmnit time is, the later the time information may be shared. Of course, the
later time information is shared, the more accurate the information on demand during the ordering
period but the smaller the remaining production capacity, i.e. the product pgmeniroduction
capacity and the remaining time until the end of the ordering p&atur{ & Robinson, 2005:580)

For instance, if production capacity per unit of time is very high, information should be transferred
and used almost at the end of the drde period. As production capacity per unit of time
decreases, it is expected that it is optimal to share information earlier.

3323 nf ormati on sharing support technol ogy

As organisations continue to search for a competitive advantage in increasingly tigatsma
emerging technology is often considered to be an enabling factor for gaining such an advantage
(Wu, Yeniyurt, Kim & Cavusgil, 200@94). Information technology (IT), if used effectively,
provides an organisation with the opportunity to engage itstomers in interactive
communication and has led to the emergence of thetceoee marketing paradigmRay,
Muhanna & Barney, 2005:625This paradigm suggests that organisations will be more successful

if they concentrate on obtaining and maintainindnare of each customer rather than a share of

the entire market, with IT as the enabling factor.

With respect to IT, there have been those who have focused on how data integration and customer
support activities can be a foundation for improving an orgaorss ability to serve customers
effectively Mitchell, 2006:919. Effective customer service typically leads to a higher volume of

sales.Piccoli and Ives (2005:747yentified IT as the catalyst toward reversing the trend of
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standardising services. Thepint out that IT can improve customer service strategies in three
ways: personalising service, augmenting service, and transforming products. Organisations are
taking advantage of IT to enhance their marketing efforfsrmation technology is an impartt

enabler of efficient supply chain strategies, information technology has changed the way
companies interact with suppliers and customers. Strategic partnering, which relies heavily on
information sharing, is becoming ubiquitous in many industries.bsemed byLi, Rao, Ragu

Nathan and Ragilathan (2005:618yharing demand related information vertically among supply
chain members has achieved huge impact in practice.

According to Liet al., (2005:619) by exchanging information, such as point of SH€XS),
forecasting data, inventory level and sales trends, these companies are reducing their cycle times,
fulfilling orders more quickly, cutting out millions of dollars in excess inventory, and improving
customer serviceBy using technology and sharimgformation on webserver all supply chain
partners amazingly decrease inefficdgnn supply chain which leads to a welblesigned
production process resimg in lower inventories on time deliveriesnproving availability of

product and low service gagdowever,t is not easy to apply and without the use of information
technology it is almost impossibl#ereforeinformation technology plasyavery important role

in collaborative supply chain fa@ ¢ o mpehiewerdent (Choi, Lee & Yoo, 2010:856).

All the tools like quick response (QR), venduoanaged inventory (VMI) anefficient consumer
respons€ECR) mainly depend on technolodgformation technology ihereforevery important
in collaborative planning, forecasting and replenishment (CPRRIch is a new tool in

collaborative supply chain.

3324Manuf acturer i nformati on

To understand the impact of information sharing, traditional supply chain strategEmsidered

Supply chains are highly complex systems with multiple production and storabgge$acA

typical supply chain consists of raw material suppliers, assembly manufacturers, distributors and
retailers. It is often managed in a decentralised manner, each stage managed based on information
received from its immediate suppliers and custsnf@ecentralised information) and the objective

of the stage is to maximise profit with no, or very little regard to its impact on other stages in the

supply chain (decentralised control). Thus, each stage makes locally optimal decisions based on
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the ordes placed by its customers, and the replenishment lead time provided by its suppliers. Such
a decentralised information and control system faces significant challenges. For example, ordering
information flow may be distorted in the sense that the variafionders tends to increase as one
moves up the supply chain, a phenomenon knovwthealullwhip effect. Ths was first observed

in practice by companies such as Procter & Gamble and Hd®dekiard, and later quantified by

Lee et al., (2004:1877), and Gin, Drezner, Ryan and Simebeévi (2000:436). Leeet al,
(1997:94) identified the sourcestbE lullwhip effect to be: promotional activities, inflated orders,
order batching and price variation. Chenal., (2000:437) show that traditional forecasting
methods such as moving average and exponential smoothing also contribute to the increase in

variability, which also play an important role in the bullwhip effect.

The writers abovealso show that transferring demand information across supply chain partner
can significantly reduce the bullwhip effect but it will never eliminate it. The impact of the
bullwhip effect can be very significant. Indeed, the increase in order variability implies that the
firm needs to increase safety stock levels, or otherwisgcsdevels decrease. In addition, it is
difficult to manage resources, e.g., lahoequipment and transportation effectively. More
importantly companies are slow to respond to market changes because of the distortion in market
signals (Cheret al.,2000:438). The question of course, is how to match demand and supply with
minimal inventory In particular, the challenge is to do that in supply chains with long production
and transportation lediimes, and short product lifetime. To address these chaieagaumber

of trends have emerged in supply chain strategies, all of which take advantage of the abundance
of information available in todayds supply ch

In this strategy, retailers share with the suppliers pofisales (POS), inventory levels and
forecast data, as well as information on promotional events. With the visibility of current demand
and inventory levels, suppliers can better forecast and schedule their productictory
activities and provide better service to their customers. Indgednation sharing can reduce the
demand uncertainty to such an extent that suppliers can build inventory well in advance of
receiving a promotional order (Min & Yu, 2008:5). The ability of suppliers to prepare in advance
of an incoming order implies thetey can reduce ledtnes to the retailers. This together with an
improved fill rate, allow retailers to reduce inventory levels and the bullwhip effect &hadn

2000:438). For example, Milliken and Company, a U.S based textile and chemicals maeayfac

50



asked its retail partners not only to provide the manufacturer, Milliken and Company, with demand
information, but also to provide the same information to its suppliers, sb ¢hatsynchronise its

production schedule with its suppliers.

This alowed Milliken and Company to reduce replenishment-keae to its retailers from 18
weeks to 3 weeks (Chen, Drezner, Ryan & Simlahii, 1999:419). Many companies not only
share information with their supply chain partners, but also jointly make decigiomprove
supply chain performance. Specifically, in collaborative planning forecaastidgeplenishment,
companies share information and also collaborate on forecasts, promotional activities and

production strategies.

3.325Cust omer i nf ormati on

Informationis one of the most vital assets any organisation possesses (Meagher, 2003:51), while
Dearstyne (2005:38), makes reference to the strategic centrality of information. Organisations
should therefore try to manage information just as they would any othleorggmisational asset

(Megher, 2003:51). Of critical importance within these information assets is data about the
organi sationds customers (Crie & Micheax, 200
Aa companyds only ememategiormatebdn, i and @&ugs Mg
mar ket pl ac,eccordingl tovBmhmam, Watson, Piccoli and Parasuraman (2003:48),
Aorgani sations are stild]l struggling to anal ys

increase profit, immve customer service and build Ielagting relationships with customers.

Successful companies build systems that enabl
wisely and deliver what the customer wants on their level (Xu, Yen&Imou, 2002:42). It is

important to know who the customers are but also how they behave and if there are any common
patterns they followThis information is sourced either directly from the customer, from the
organi sationdés i nt e rimfcanatios pravideesnsach asmpublic datalmases,x t e r
partners or information service providers (data brokers). Of coswsecing, storing and acting

on this information is governed by the legal system (international treaties, national statutes and
case law ad local regulations), industry codes of practice, internal organisational policies and
customer expectationfnformation should be attained on defecting customers to see why they

leave and if there are any common reasons for it. Information on why @rstane leaving could
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for example be used to create a list of problems facing the company or products. Information
should also be collected on what makes customers loyal to competitors and why customers are

defecting from the organisation.

3.3.26l nf or maaliiotny qu

Information quality (IQ) is commonly described as a multidimensional concept (Aladwani &
Palvia, 2002:467). Data quality (DQ) is another term which is often used synonymously with IQ

and is described as data that isfdit-use (Li & Lin, 2006:1642). Stvilia, Twidale, Smith and

Gasser (2008:984)Isoreasoned that since 1Q is relative, information considered useful for one
person may not be f it -fomusenmodelastwidelyadoptedrinsgoatityp s u s
literature andke mp hasi ses the i mportance of taking a ¢c
ul ti mately it i s the consumer who wiotulsemake
(Kahn, Strong & Wang, 2002:184).

Information quality (IQ) is an information systerflS) research area that seeks to apply modern
guality management theories and practices to organisational data and systems. This involves
building and applying conceptual frameworks and operational measures for understanding the
causes and effects of IQgmmems. Additionally, some research seeks to evaluate the impact of
initiatives to improve 1Q. 1Q is fundamental to the study and use of Information Systems. Yet it is
not the principle focus of research or practice. Perhaps the most widely understobdfrhode

IQ fits into IS more generally is the Delone and Mclean Model of IS Success (DeLone & McLean,
1992:61; DelLone & McLean, 2003:10; Seddon, 1997:241).

333l ntoerrgani sRet aobhahships

Inter-organisational relationship refers to the degree of ,te@nmitment and shared vision
between supplier partners. Without a foundation of effective-organisational relationship, any
effort to manage the flow of the information or materials across the supply chain is likely to be
unsuccessful (Handfield &ishols, 2004:30). Trust and commitment are necessary to build long

term cooperative relationships between supply chain partners (Matanda & Freeman, 2009:89).

The aim/purpose of this study is to consider haaganisational relationships including one sub

dimension, trust in trading partnevghich is defined as the willingness to rely on a trading partner
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in whom one has confidence (Monczka, Petersen, Handfield & Ragatz, 1998:554). Trust is
conveyed through faith, reliance, belief or confidence in th@lgughain partner, viewed as a
willingness to forego opportunistic behamo(Handfield & Nichols, 2004:31). Trust has been
considered to be the essential factor in most productive partner relationships (Chen, Yen, Rajkumar
& Tomochko, 2011:262). As envinmental uncertainty increases, several types offotestional
expertise are required, as more diverse skills and knowledgeeadedo develop solutions and
remain competitive (Wong, Boonltt & Wong, 2011:603% Subsequentlyinter-organisational
relaionships can be used to bring in complementary and create distinctive resources that can
enhance the competitive advantage of organisations in the relationship. Distinctive resources are

developed during the lifetime of the alliance or relationship (La®pekman & Hunt, 2002:142).

3331l ntorrgani sational trust

Trust has been described as elusive both in theory and practice (McKnight & Chervany, 2006:29;
Gambetta, 2000:213; Atkinson & Butcher, 2003:282). This has contributed to different definitions,
confusbns about its antecedents and outcomes and even a lack of clarity in the relationship
between trust and other related constructs such as risk and control (Das & Teng, 2004n251;

Ankrah, Chinyio & Proverbs, 2015:14p5 0 develop an integrated perspeetof trust in inter
organisational relationships (IORs), there is the need to understand the widely divergent theoretical
persuasions that have often emerged irnhetrust
mutual confidence that no party am exchange would expldth e ot her 6 © . v Ullruesrt a 't
has also been defined aommitment to an exchange even when there is uncertainty that the
opposite party would reciprocatd-yfes, De Burca & Marshall, 2004:)8Gambetta (2000:215)

definedt r u sthe leaebof siibjective probability with which an agent assesses that another agent

or group would perform a particular action to their favour irrespective of their ability to monitor

or control such actioms.

The definition that features mosoppmi nent | 'y i n | i &psychologicastatethat t hat
enables a party to accept vulnerability based on positive expectations in the intentions or
behaviours of other partés ( Rousseau, Sitkin, Bilang, 2081:262a mer er
Dekker, 2004:27; Costa & Bijlsmaerankema, 2007:392; Mayer, Davis & Schroorman, 2007:84).
Although most of these definitions assert the subjective and psychological nature of trust, there

exist similarities and differences which have implications for tstdading trust in relation to
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other related constructs. These different definitions reveal the acceptance of vulnerability in

situations of uncertainty as a recurrent theme.

Most of the definitions also suggest that trust is just the psychologicalo$tasaing positive
expectations rather than an action although the defirbgdrynes, Voss and de Bur2005:340)

seems to suggest that trust is a commitment, fiowever agreed that trust is that psychological
expectation which triggers vulnerabjliacceptance rather than a direct acpense Thus in the
absence of risk and uncertainty and without a

trust would be lost.

Inter-organisational trust is defined by Zaheer, McEvily and Perrone (1998:142) as "the extent of
trust placed in the partner organisation by the members of a focal organisation". They define trust
itself as the expectation that an actor (1) can be rehdd fulfill obligations, (2) will behave in a
predictable manner, and (3) will act and negotiate fairly when the possibility for opportunism is
present. From a transaction perspective, trust reflects a calculated decision by a party to the
transaction abut the risks of opportunism. From an institutional perspective, institutional
arrangements (e.g., regulations, professions, laws, rules) produce the trust that supports complex

economic systems.

Distrust leaves a party vulnerable, requiring more infoionatio mitigate uncertainty about the
behaviar of their partners. The exchange of reliable and accurate information is one facet of
trusting relationships, in which partners share rather than withhold information (Mishra,
1996:261). Malone and Rockart @®38) assert that IOS can mitigate the uncertainty created in

low trust situations by:
1 making remote decision makers more effective
1 controlling and monitoring remote decision makeunsd
1 socialising remote decision makers and building loyalty

3332l nt esp@aiht®angani sati onal trust

Roehrich and Lewis (2010:1155) pointed out the importance of distinguishing between

interpersonal and interrganisational trust. Interpersonal trust involves trust between individuals
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of contracting organisations thdevelops based on close interactions and personal ties (Kale,
Singh & Perlmutter, 2000:217Xaheer, McEvily andPerrone(1998:143) further explained that
interpersonal trust concerns the extent to which a bousrgtmmyning agent trusts in their
counterpd from another organisation. Interganisational trust on the contrary, is that which the
member of a focal organisation places in a partner organisation (Zdfaed998:144). Agency
trust according toHuman and Naudé (20, is that whicheach irm has in their own
representatives. The intemtity trust (interpersonal trust) is that which derives from interpersonal
interactions during a contractual relationship and iotganisational trust is that which develops

between the collaborating firms

From Janowicz and Noorderhavenés explanati on,
between two individuals, an individual trusting an organisation or between two organisations. Yet
even the trust between two organisations is arguably a refleot trust in their individual
representatives at either strategic or operational levels. This is particularly relevant in temporary
project organisations such as in construction where highly transient project teams represent their
organisations at thergject level. Laan, Noorderhaven, Voordijk and Dewulf (2011:98) and Lau
and Rowlinson (2009:539) thus emphasised the importance of interactions between interpersonal
and interorganisational trust in construction contracting. Individual actions at thecpreje]

for instance have been claimed to be starting mechanisms for -arganisational trust
development (Lau & Rowlinson, 2009:548%peciallywhen such individuals possess high levels

of authority and responsibility within their organisatioffdcDermott, Khalifan & Swan,
2004:140).

3333At tri butes of trust

Trust has been associated with numerous attributes such as confidence, reliability, dependability,
credibility, fairness, goodwill, honesty, competence, integrity, benevolence and predictability
(Dyer & Chu, 2000:259; Mayer, Davis & Schroorman, 2007:82). However, three broad
parsimonious trust attributes have often emerged in the literature (Meger2007:83) as: 1)
competence or ability, 2) integrity and 3) benevolence. These are also somlEmwenpaa and
Shawés (1998: 3vhichidaemtifies threeattributes: b)) @dhieving results, 2) acting
with integrity and 3) demonstrating concern.
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3334 ntegrity

Integrity describes that aspect of trushich is based on the belief that a pafiels moral

obligation and responsibility to act in the interest of a relationship above their own individual
interest even when there is an incentive for opportunism (Das & Teng, 2001:254). It has also been
descri bed as a t r usteewouldactinpaecordaace with primciptehtlzatarea t r
acceptable to the trustor (Mayadral, 2007:84), suggesting that the trustee would have to be aware

of principles that are considered acceptable by the trustor in any exchange relationship. Integrity
trust can also be likened to intentional trudal@nski, Kahai & Yammarind®011:203) which
concerns the extent to which a trustee inten
expectations without behaving opportunistically. Wong, Then aritin8te (2000:797) also

related integrity to honesty, consistency, keeping promises, fairness, predictability, openness,
honouring commitments, reliability, dependability, responsibility and benevolence although some

of these are classified as staaldne #ributes in other studies. Das and Teng (2001:255) have

linked integrity trust to relational risks in exchange relationships since this attribute is concerned

with a partyodos good faith and good intentions

3335Shared @gaodl val ues

The development of mutually shared goals and values prtheth@sis for trust building in project

teams (Arnold, Barling & Kelloway, 2001:316). These can be realised through the establishment
of strategic management relationships that eipli demonstrate mutually shared goals and
objectives (McDermott, Khalfan & Swan, 2004:140). The use of charters and agreements which
explicitly prescribe mutually shared goals and values also create acs@nenvironment for trust
development (McDermotet al, 2004:141). Eriksson and Laan (2007:227) emphasised profit
sharing, accompanied by joint objectives as requirements for trust development in IORst Laan
al., (2011:99) revealed from their case study how common interest was achieved through an
alliance fund that was created during contract negotiation. This alliance fund was agreed based on
the openness of principal and contractor organisations about their risks, design and management
budgets. The use of this alliance fund during the projeet fabmoted cooperative relationships

that were more conducive to trust as alliance benefits far outweighed opportunities to deviate from

agreed upon goals.
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Similarly, Kwon and Suh (2004:4) revealed from their survey of supply chain practitioners that a
firmés trust in its supply chain partners is
investments in the relationship. Thus, people freely negotiate and accept compromises in a bid to
ensure sustained, healthy and tiased relationships wheahere is a feeling that risks and
incentives are jointly shared. Such realisation of mutually shared goals and values through
institutional mechanisms (joint risk and reward sharing, charters and agreements and joint

objectives) therefore contribute towartthe emergence of systdyased trust.
334SupChgiPaar f or mance

Previous researchers (Green, Inman, Brown & Willis, 2005:276) has defined supply chain
performance as the ability of the supply chain to 1) deliver quality products and services in precise
guantities and at precise times; and 2) to minimise total cost of the products and services to the
ultimate customers of the supply chain. Although organisational managers are held responsible for
organisational performance, organisational success deppndsthe performance of the supply
chains in which the organisation functions as a partner (Rosenzweig, Roth & Dean, 2003:437).
Supply chain performance is dependent on the
environmentCao & Zhang, 201:164).

Market globalisation has made supply chain management an interesting topic to be distnssed
efficient supply chain can lead to a range of benefits including reduced cost, increased market
share and sales, and sustainable customer relationkHias. also been cited that evaluation of
supply chain performance can improve the overall performance of the organisation (Chen &
Paulraj, 2004:120). Efficiency of the supply chain is the result of integration of the performance
of all members. As such, anaging the overall supply chain efficiency is a challenging task.
Improving supply chain performance has become one of the critical issues in sustaining
competitive advantages for companies (Cai, Liu, Xiao & Liu, 2009:513; Estampe, Lamouri, Paris
& Djelloul, 2013:247).

However the performance of firms can be improved significantly by understanding the
information provided by the supply chain. One of the most significant paradigm shifts of modern

b