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ABSTRACT

This dissertation investigates how mainly long siyppchains
compete in the South African aerospace industry. e&g,
dependability, quality and flexibility dimensionsr@vide the
framework for exploration of competitive criteria.

The dissertation employs a multiple case study no@ihlogy in
six selected firms. Semi-structured interviews amenducted with
nineteen participants, providing the primary sourod data.
Multiple case analysis identifies similarities inompetitive
dimension criteria for supplier-firm and customeirth units in
the long supply chain.

Results indicate supplier-firm units compete on asts of speed,
dependability, quality and flexibility. In additignsupplier-firm
units also compete on aspects of cost. Customemfiunits
compete on aspects of speed, quality and flexilyilit

Conclusions from results should not be generalighte to small
sample size, data not being random, and difficulty fulfilling
long supply chain criteria for all cases. Withinsndts obtained,
focus areas for future research into how long syppmhains
compete in the South African aerospace industry dabeen
identified.
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1. INTRODUCTION

1.1 Objective

The objective of this dissertation is to find whabtntributes to
the competitiveness of long supply chains in theu8vo African
aerospace industry.

1.2 General approach

This research investigates long supply chains ine tisouth
African aerospace industry. A multiple case studgtimodology is
employed, with semi-structured interviews used &= tprimary
source of data. The semi-structured interviews aenducted
with selected South African aerospace firms withngo supply
chains. A literature survey provides the theoretidaamework
for the research. The theoretical framework usesmpetitive
dimensions from manufacturing strategy literature provide
measurement categories for data collection and wasisl
Similarities between the competitive dimensions faerospace
supply chains are identified. These are discussed aonclusions
are drawn. Further research is suggested.

1.3 Research Problem

With case study research being exploratory in natuthere are
no initial hypotheses or propositions examined (Yig003, p.
22). The research is guided by problem statemenfhe main
problem statement to be researched is: “How do loswgpply
chains compete?”

1.4 Research Sub-problems

The competitive dimensions of speed, dependabiliquality and
flexibility are critical success factors that impaon firm profit
for competitive firms (Snaddon, 1996, p. 387). Asseng how a
firm performs on these competitive dimensions carlph in
determining how to manage aspects of the supplyigh@arland



et al, 1999). This leads to the research subproblemst tha
contribute to the main research problem:

Suproblem 1: “How do long supply chains compete speed?”

Subproblem 2: *“How do long supply chains compete on
dependability?”

Subproblem 3: “How do long supply chains compete qumality?”

Subproblem 4: *“How do long supply chains compete on
flexibility?”

1.5 Research limitations

The research confines itself to the South Africamra@aspace
industry. Generalisation of findings is not approgtre outside of
this.

Limited case studies exist in the South African agpace
industry having long supply chains from the suppli® the firm,
and the firm to the customer. As a result, the stuchainly
addresses long supply chains, but some short suglgin cases
are included.

The study examines the direct relationship that thoeus firm
under investigation has with its direct suppliersnda direct
customers. It does not directly examine the relasbip with the
supplier’s supplier, or the customer’s customer,bemyond.

Only the literature survey is used to provide a dhetical base
for case study analysis.

1.6 Importance of outcomes

According to Shi and Gregory (1998, p. 195), “Thesidgn and
operation of international manufacturing networkkr(g supply
chains) is an increasingly important issue for tsaational
corporations faced with rapid changes in global ketr
opportunity, competition and new managerial mechsams.”
Whilst the importance of long supply chains has bedentified,
little research has been done in this field (JaimdaBenyoucef,



2008, p. 484). This research will add to the lindtéody of long
supply chain knowledge.

Frohlich and Westbrook (2001) note that greater &@®is is
placed on research into the supplier-firm side maththan the
customer-firm side of supply chains. This researe@gually
addresses both the supplier-firm and customer-fisides of the
supply chain.

Competitive dimensions are the primary basis formgetition
and the foundation for creating, combating, and tsusing
competitive advantage (Gunasekaran and McGaughe@022 p.
1). This research identifies aspects within compiete
dimensions to aid further investigation into longpply chains in
the South African aerospace industry.

1.7 Outline of the report

A linear analytic structure (Yin, 2003) is used reporting this
multiple case study research. According to Yin (30(Q. 152), a
linear analytic reporting structure is comfortabléeo most
investigators and probably is the most advantageomulsen a
dissertation committee comprises the main audiefheethe case
study. Linear analytic structure is applicable inxpéoratory
multiple case studies. The chapters of this disagnn are
arranged as follows: introduction, literature rewge research
methodology, single case analysis, cross case &aialy
discussion, conclusions and recommendations.

The introductory chapter states the objective offsthesearch, the
approach taken in the research, the research pmbland sub-
problems, limitations to the research, importandetive outcomes
and the structure of the report.

The literature review first introduces the concept a supply
chain, followed by that of a long supply chain. Sulp chain
management is discussed. The competitive dimensiohspeed,
dependability, quality and flexibility and their k® in long
supply chain competitiveness are examined. An ovew of the
South African aerospace industry is provided. Fiyah summary
of the literature review and the framework it praoeis for the
dissertation is introduced.



The research methodology initially explores the emgpal
research approach. This is followed by an explaontiof case
study research based on Yin (2003), which is used this
dissertation. The case studies into selected SowWfrican
aerospace long supply chains are introduced. Thesecatudy
protocol, which increases the reliability of the search and
guides the investigator in carrying out data collean, is
discussed. The case study protocol provides: a sotauthe study;
outlines data collection procedures; explains crideto ensure
the logic and quality of the research design is kefdescribes
interview guidelines; pilot study findings; the fah interview
tool; data analysis; and how the case studies a@meorted.

Single case analysis presents the results for eimchvidual case
study. Cross case analysis follows replication logwhere single
case studies conclusions are compared to one ampthend
predictions from the theory are examined (Yin, 200®iscussion
of the cross case conclusions is undertaken, logkat where
similarities and differences in the cases are founBinal
conclusions are drawn, and further work is recommed.



2. LITERATURE REVIEW

The literature review provides an explanation ofsapply chain,
and a long supply chain. This is followed by a dission on long
supply chain management, where the goal is to colnthe flow

of material and information to improve performanckiterature
then examines the competitive dimensions of speed,
dependability, quality and flexibility as applicablto the long
supply chain, followed by an overview of the Southfrican
aerospace industry. Finally, a summary of the laerre review
and the framework it provides for the dissertatiiengiven.

2.1 Supply chain

Stevens (1989) defines a supply chain as a systemmose
constituent parts include material suppliers, proton facilities,
distribution services and customers linked togethera the
feedforward flow of materials and the feedback flowf
information. Jain and Benyoucef (2008, p. 470) viewsupply
chain as a transformation process, where raw mateinputs
from suppliers move through several stages of marmutdring,
assembly and distribution to form outputs for custexs. This
transformation process includes material, infornmoati and
financial flows. Beamonn (1998, p. 281) describesupply chain
as an integrated process, wherein a number of wesibusiness
entities work together in an effort to acquire ramaterials,
convert these raw materials into specified finalogucts, and
deliver these final products to retailers. This ¢hais
traditionally characterised by a feedforward flowf enaterials
and a backward flow of information. The supply chaprocess
can be seen in figure 1.
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Figure 1: The supply chain process (Beamon, 19982%2)

The flow of materials and information form the pramy links
across the supply chain system. Whilst the tradinab supply
chain view involves thefeedforward flow of materials and the
feedback flow of information, supply chains are really lieH
together by thebi-directional flow of materials and information:

Finished goods materials flow towards the customéut
can also flow back towards the supplier as a resaft
reworks, recycling and remanufacturing (Beamon, 899%.
281). Material flows from supplier inputs throughot
customer outputs can be described at its highesetleas the
production planningandinventory control processand the
distribution and logistics process(p. 282). Production
planningdescribes the design and management of the entire
manufacturing process, including raw material acgjtion
and scheduling, manufacturing process design and
scheduling, and material handling design and cohtro
Inventory control describes the design and management of
the storage policies and procedures for raw matlsriavork

in process inventories, and, usually, final prods.ctThe
distribution and logistics process determines homwogucts
are retrieved and transported from the warehouse to
retailers. These products may be transported toailets
directly, or may be first moved to distribution fididies,
which, in turn, transport products to retailers.i$hprocess



includes the management of inventory retrieval,
transportation, and final product delivery.

 Bi-directional information flows occur when feedbac
between supply chain members is required (Holwedg &nl,
2007, p. 4). Bi-directional information flows fromupplier
inputs through to customer outputs can be described
order information and downstream information
(Childerhouse et al, 2003a). Order information flows
upstream towards the suppliers. This may includeeimtory
and capacity levels, sales data, and sales forecdkee et
al, 2000). Downstream information flows towards the
customer detail the progress of orders according the
stipulated criteria, volumes, delivery dates andatjty. Bi-
directional information flows occur in supply chain
initiatives such as Vendor Managed Inventory (VMI)
(Danese, 2006) and Electronic Data Interchange (EQHill
and Scudder, 2002), where supply chain members eshar
production and inventory data to reduce inventomyvels
and increase customer service. Bi-directional imh@ation
flows can also occur when inadequate informationpessed
between supply chain members, resulting in exchanfer
further information.

For the purposes of this research, aspects of bediional
material and information flows between supply chamembers is
examined using strategic competitive dimensions.e3& aspects
are mainly determined by the strategic competitidemension
literature. The literature initially makes direcefrerence to how
the aspects relate to material and information fsgwut for the
most part are loosely coupled around these flowAs a general
rule for this dissertation, material flows are caroed with
‘hard’ aspects like inventory, production planningerformance
measurement and technologies. Information flows &omcerned
with ‘soft’ aspects like trust and communication.



2.2 Long supply chain

2.2.1 Long supply chain definition

A number of long supply chain descriptions can brurid in the
literature:

« Jain and Benyoucef (2008 p. 470) describe long dypp
chains in the global competition market as “veryntmlex,
with many parallel physical, information and finaat
flows occurring in order to ensure that productsdéor
services are delivered in the right quantities, hithe
requested quality to the right place in a cost etige
manner at the right time.”

* Bhatnagar and Viswanathan (2000, p. 13) say that
“pressures like cost effectiveness, access to nearkats
and economies of scale, among others, has led te th
emergence of a borderless organisation with glopall
located suppliers and production/distribution fatiés.”

e Schmidt and Wilhelm (1999, p. 2) say that rapid
development in the world-wide marketplace is leagliho
the geographical dispersion of production, assemiayd
distribution operations, which requires a strategtactical
and operational understanding of international Istgcs
networks.

To cover the above descriptions from literaturkgng supply
chainin this research will refer to:

Supply chains where members who trade goods andises are
geographically distant from one another, generalbyn different
continents.

2.2.2 Long supply chain characteristics

The long supply chain follows the same supply chaprocess
outlined in section 2.1, but with some distinguiali attributes
and operational uncertainties as a result of glodation (Jain
and Benyoucef 2008, p. 471):

! The term “supply chain” will refer to the genesigpply chain as outlined in section 2.1, and is
synonymous with “short” supply chain operationsgwhno international trade occurs. Long supply
chains will be referred to as such.



e The short supply chain has traditionally focused on
efficiency. The use of Just in Time (JIT) has beesed to
reduce inventory in many operations. Reduced inwvegt
results in lower costs, but also makes the long@ypchain
more vulnerable to interruptions in supply withobuffer
inventory. JIT is characterised by frequent delitles,
which may not be viable due to transportation distas and
costs involved.

» Large geographical distances involved in long suwppl
chains leads to a lack of visibility and controlgzredures.
This results in supply chain partners taking deorss (e.g.
building buffers) without having detailed knowledgef
what is happening in the rest of the chain.

* Shorter product life cycles and volatility of demdgnoften
as a result of changing technologies and consunestds,
increase the risk of product obsolescence withirswpply
chain. These risks are even greater in the long psup
chain: long lead times result in more inventoriestiwn the
supply chain; and fragmented demand from globaldoons
makes forecasting demand difficult.

Economic uncertainties such as interest rates, markrices,
production costs and transportation costs (Schmadd Wilhelm
1999) can be found in supply chain operations. Boahg supply
chains need to deal with these factors on a largeale, together
with import tariffs, export taxes, different couytrspecific
income tax rates and duties, political conditionsnda trade
barriers and regulations (Schmidt and Wilhelm 1999%)ther
uncertainties in the long supply chain business iearment
result from:

» greater product complexity, service complexity, and
increasing energy prices (www.mckinseyquarterly.gom

* unpredictability of competitors, customers, and olgas in
production and technology (Vickergt al, 1999); and

e cultural differences that exist in selling goodsdagservices
in foreign countries (Bhatnagar and ViswanathanQ@p.
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Bales et al (2004, p. 253) say that uncertainty is an intrinsic
element of the aerospace supply chain, where eldsenf
variation include build rate fluctuation, enginemrg change,
product immaturity and issues relating to the acxap,
ownership and format of information. Variations and
uncertainties can lead to forecast inaccuracy amgppdy chain
vulnerability, which reduces firm control and fregutly removes
managers from their areas of competency (Bowergtxal, 2000,

p. 14). This increases the potential for long suwuppthain
failures. Whilst traditional mathematical and motiaeg
approaches have attempted to account for these lsugply chain
uncertainties through the incorporation of stochasfieatures like
uncertainty of lead times, reliability of transpation channels,
uncertainty of market prices and exchange rate fluations
(Schmidt and Wilhelm, 1999; Goetschalclet al, 2002), Jain and
Benyoucef (2008) claim that they have not been sssful.

Multiple firms with different goals operating simtwaneously
within the long supply chain result in operationahd structural
complexities. These operational and structural coexpties make
prediction and control of material and informatioflows
difficult, even with the use of traditional mathem@al and
modelling approaches (Jain and Benyoucef 2008). Mthithese
complexities do exist, some basis for the managema&fnmaterial
and information flows in the supply chain may trynd control
these effects. Supply chain management provides tasis.

2.3 Supply Chain Management

Having provided definitions for a supply chain amadlong supply
chain, the management of material and informatidéowfs in both
these short and long supply chains is required. @upChain
Management (SCM) may provide this basis.

2.3.1 Supply Chain Management definition

According to Ellram and Cooper (1993), Supply Chain
Management is “an integrating philosophy to manatdee total
flow of a distribution channel from supplier to ukiate
customer.” SCM has developed from the purchasing aupply
perspective and the transportation and logisticsrspective to
form a common body of literature (Tan, 2001). Lid¢ure on
‘short” SCM is very rich, but there is a scarcityf gesearch
dedicated to long supply chain systems (Jain andn\®aicef,
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2008, p. 475; Shi and Gregory, 1998, p. 197). Soexemples of
contributions to the long SCM literature include:

Mathematical long supply chain programming modelsat
incorporate stochastic features (Schmidt and Wihhgel
1999; Goetschalckxet al, 2002).

Cost of overseas outsourcing (Soweg al, 2007; Kumar and
Arbi, 2008).

International manufacturing network capabilitiesofm an
Original Equipment Manufacturer’'s (OEM’s) perspecei
(Shi and Gregory, 1998; Colotlat al; 2003).

De Toni et al's (1992) study of the implications on
production strategy deriving from globalisation.

The literature examined in this study is primaribased on
short supply chain systems, and attempts to incoape long
supply chain concepts where applicable. Within thiterature
a number of approaches to SCM exist:

Value stream management, based on the lean manufang
approach, looks at the parts of firms that add walio a
product or service and involves the removal of wagtom
the supply chain (Hinegt al, 2000).

Li et al (2006) approach SCM and its practice using the
dimensions of strategic supplier partnerships, ousér
relationships, level of information sharing, qualitof
information sharing and postponement.

The Supply Chain Operations Reference (SCOR) model
(www.supply-chain.org) takes a process based apphoto
supply chain management. The supply chain is stadosed
according to the operational processes of plan, rseu
make, deliver and return. The basis behind this tis
measure, manage and control any supply chain
configuration. Whilst the SCOR model is well recdgad in
industry due to its standardised approach to precand
efficiency, it is not orientated towards strategy
(Theeranuphattana and Tang, 2008, p. 126) and céeang
management practices (Huat al, 2004, p. 25).
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* Supply chain maturity models (Stevens, 1989; Aryeteal,
2008), which take on an evolutionary approach topply
chain integration, incorporate both “hard issuestich as
technology and “soft issues” such as supplier redaships.

* Lambert and Cooper (2000) approach supply chain
management by initially looking at the supply chain
network structure; followed by documenting the busss
processes that exist in the supply chain; and fipal
deciding the level of integration and management tbke
business processes required within the supply chain
network structure.

Whilst the literature portrays SCM from a varietyf o
perspectives, the common goal is to ultimately impe

organisational performance and secure competitivévantage
through effective SCM practices. This is becausangpetition is

no longer between organisations, but among suppigpios (Li et

al, 2006). SCM requires the control of material and informatio
flows within and between supply chain members, bdolr short

supply chains (Byrne and Heavey, 2006) alothg supply chains
(Jain and Benyoucef, 2008). Zhou and Benton Jr (20@xplain

that effective material and information flows ared sources that
can be used to improve supply chain performanceteMial flows

are considered as effective with best supply chaimactice in

areas such as supply chain planning, JIT productaow delivery

practice. Information flow is considered effectiveith best

supply chain practice in areas such as informatisharing

support technology, information content and infortoan quality.

Sahin and Robinson Jr (2005, p. 580) say that iwisll accepted
by supply chain executives that information shariagd physical

flow coordination are can lead to enhanced supplhain

performance

For the purposes of this researchhe goal of SCMis the control
of material and information flows to improve supplghain
performance.

2.3.2 Supply Chain Management levels

Supply Chain Management is applicable on a numbérlevels.
Distinguishing the levels helps to determine thdeneant material
and information flows between supply chain membeksarland
(1996, S63) classifies these levels:
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1. The management of the internal supply chain, which

integrates business functions involved in the floof
material and information from inbound to outboundde of
the business.

2. The management of dyadic or two party relationshipigh
immediate suppliers and customers.

3. The management of a chain of businesses, including
supplier, a supplier's suppliers, a customer and
customer’s customer etc.

4. The management of a network of businesses involvad
providing products and services to an end customer.

These classifications can be seen in figure 2.

Level 1- Internal Chain Q

Level 2- Two Party Chain Q_Q
Level 3- External Chain Q_Q_Q_Q

Level 4- Network
Chain

@

Figure 2: Classification of levels of Supply ChaManagement
(Harland, 1996, S72)

Whilst the management of a network of businesseségen as the
new arena of corporate competition (Jain and Bempefy 2008, p.
484; Harland, 1999), the most important links inethsupply
network are the dyadic relationships that the fibms with their
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immediate suppliers and customers (Slack, 1991,1p68). It is
important to manage the immediate relationships eetfvely
before developing an wunderstanding of the completepply
network. With this in mind:

This research will be limited to looking at the megement of the
dyadic or two party relationships that the firm hasvith
immediate suppliers and customers.

It is important to note that the focus of this raseh is theinter-
organisational material and information flow linkbetween
supply chain members. However, as found in Baédsal’'s (2004)
research into supply chain management in the aeacspsector,
internal firm orintra-organisational operations may be indirectly
examined in the process, as they have an affect iaber-
organisational supply chain issues.

According to Slack (1991, p. 16) manufacturing agties, which
are the decisions and tasks that define the exteotft
manufacturing’s area of responsibility, can be dlered around
three main areas. These are the management of pgsoce
technology, the development and organisation of =om
resources, and the management of flow through theppsy
network (chain).With this research focus on long supply chains,
the management of flow through the supply chain,thboby
information flow and material flow will be examinedsing
competitive dimensionsCompetitive dimensions are discussed
below.

2.4 Competitive dimensions

Hayes and Wheelwright (1984, p. 40) identify comitete
strategy as that a firm pursues to compete in tharketplace.
Manufacturing strategy needs to support this overadmpetitive
strategy (Slack, 1991, p. 185). Manufacturing s&@y at its
highest level can be divided into process and contkterature
(Voss, 1995, p. 5). Process is concerned with precedure or
pattern in which manufacturing strategy is develdpeor
implemented. Content addresses issues of compeatitiv
dimensions, which includes manufacturing capab#d#j strategic
choices, best practices, trans-national comparisoand
performance measurement (Dangayach and Deshmukl0l12@®.
887). According to Harlancet al (1999), manufacturing strategy
can also be applied to a supply network strategyhewne
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competitive dimensions extend to the end customerd aeach

supply network actor. Harlandet al (1999, p. 663) says that
“supply strategy relates to the integration of siyppactivities

within firms, in dyadic relationships, in chains dfrms and in

inter-organisational networks”. This research will take
competitive dimensions at a manufacturing stratezpntent level
and extend them to a supply chain strategy contlewel.

Material and information flows between supply chamembers
are generally described at a tactical level (Schimashd Wilhelm,
1999, p. 4). Frohlich and Westbrook (2001) investigd the
integration and coordination of material and infoathon flows
between suppliers, manufacturers and customers, rehe
integration is the linking of internal processestween supplier,
manufacturer and customer. They found that highewells of
integration in the supply chain have a greater asation with
performance improvement. They say whilst integratioand
coordination of material and information flows beden supply
chain members exist on a tactical level, the diieat (towards
customer/supplier), and to what degree (degreermkegration) is
a strategic level decision. This research, whilsbtnlooking
directly at supply chain integration, will follow asimilar
approach.Aspects ofmaterial and information flow, which exist
at a tactical level, will be examined at a strateglevel using
strategic competitive dimensions as measurementseboamining
how long supply chains compete.

According to Slack (1991, p. 7), the only way toaantee long
term competitive survival is to “make things bettethan the
competition. To understand how to make thinks betta set of
competitive dimensions can be used. Slack (19918p.explains
that competitive dimensions provide the basic bunlgl blocks of
competitiveness in manufacturing. Snaddon (1996, 887)
describes competitive dimensions as the criticatsass factors
that impact on firm profit and contribute to the enall goal of
competitive firms. Gunasekaran and McGaughey (2002, 1)
explain that the dimensions of cost, speed, depdnldy, quality
and flexibility are the primary basis for compe®oti and the very
foundation for creating, combating, and sustainingmpetitive
advantage. These competitive dimensions are exm@din

* Hayes and Wheelwright (1984, p. 41) describe pri@nd
thereforecost, as the most familiar competitive dimension,
but as not the only basis on which a business camgete.
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« Slack et al (2007, p 403) definesspeed as “how fast
customers can be served”, and is the elapsed tietavben a
customer requesting a product or service and reicgjvit in
full.

e Slack (1991, p 61) explainsdependability (sic), or
reliability as keeping the delivery promises one makes to
the customer. According to Slack (1991, p. 74), id
necessary to first improve dependability before sgeof
delivery.

* Slack (1991, p 22) describeguality as “doing things
right.” Poor quality slows down product throughpuwhich
affects the speed objective, and poor quality makde
process or product unreliable, affecting the depaidity
objective.

e Upton (1994, p. 73) defineglexibility as “the ability to
change or react with little penalty in time, effortost or
performance”.

Contributions from various authors to these compieg
dimensions can be found in table 1.

Table 1: Competitive dimensions (adapted from Snadd1996,
p.388)

Author Competitive dimensions
Cost | Speed | Dependability] Quality Flexibility
Hill price | delivery delivery product -
(1994, p. speed | dependability| quality and
34) dependability
Hayes & | price - dependability quality Flexibility
Wheelwright
(1984, p.
40)
Slack (1991, cost| speed dependability quality Flexibility
p. 7)
Chaseet al | cost | delivery delivery quality Flexibility
(2006, p. speed reliability
25)

From table 1, it is assumed that cost is a compeéitdimension
that a firm would want to reduce. According to Ska¢1991, p.
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97), “low cost manufacture is a legitimate and deadile

manufacturing aim, even when competitive success nst

primarily a matter of undercutting the competitionn addition,
Slack (1991, p. 112) explains that the competitidiemensions of
speed, dependability, quality and flexibility allontribute both
directly and indirectly to low cost manufacture.clreasing speed
means materials spend less time in inventory, whetrewould

attract both direct material costs and overheadrage costs.
Greater dependability results in reduced overheaasts from
chasing late deliveries and rescheduling productioHigher

guality reduces rework, scrap and waste. Bettexxifibelity, when

changing from the manufacture of one product to #rer, results
in little loss of output.

Ferdows and De Meyer’'s (1990) sand cone model dibss how
to create lasting manufacturing performance imprmeats using
competitive dimensions. In this model, quality, deylability and
flexibility (measured as speed of response) shodidst be in
place, in that order, before considering cost eiféiccy. The idea
of the model is that once some results from qualimprovements
are obtained, efforts should be made in improvindiet
dependability of the production process. Quality pimvement
efforts still continue to expand whilst improvingedendability.
Improvement of flexibility is then undertaken, witl efforts to
improve quality and dependability are further enkbed and
expanded. Finally, the firm should address cost i@#dncy
improvements, whilst previous efforts continue topand.

From Slack, it appears that cost can be closelykied to other
competitive dimensions, and is assumed to be a cadmive
dimension that a firm would want to reduce. Ferdowsd De
Meyer’'s sand cone model points out that other cotnfpee
dimensions should first be in place before cost cdre
considered. With this research being exploratory nature, cost
is addressed using Slack and Ferdows and De Meyarguments.
The competitive dimensions of speed, dependabilgyality and
flexibility, as per table 1, are examined in thisgearch.
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2.5 Speed

From an operational point of view, speed should biewed as
how long the operation will have to manage the flolw materials
and information (Slack, 1991, p 44). The operatioh a supply
chain is complicated with uncertainties associateidh perceived
demand, with the quality of information, and them@# delays
associated with material and information flow (Tdlil1996, p.
16). Lead time reduction within the supply chain asmethod of
attempting to simplify the supply chain operatiomdaincrease
overall competitiveness (Stalk and Hout, 1990). Deni et al
(1992) explain that the use of time compression den used to
gain competitive advantage in global operationsal&tand Hout
(1990) advocate that the best way to shorten théiveey lead
time of the product or service to the final custome to collapse
the time that each member in the chain spends waitfor one
another. Firms cannot work in isolation from one odamer and
compress only their internal supply chain cycle eémTherefore
these lead time changes need to be driven by a bumgmain
leader, which may be a supplier or major customeg.eghe OEM.
The main ideas proposed by Stalk and Hout (1990 dmvert to a
time based supply chain are:

1. provide each firm with better and timelier informah about
product orders and needs;

2. shorten the lead times between firms by removinge th
obstacles to time compression; and

3. synchronize lead times and capacities among theelgvor
tiers of the supply chain so that more work canwlap and
down the chain in a coordinated manner.

Stalk and Hout’s (1990) first idea of providing dadirm with
better and timelier information about product ordeand needs is
important, as nothing else moves in manufacturingfdre
information moves (Gunasekaran and Mcgaughey, 2002,1).
The first idea will be concerned with informatiodoiv from a
communication and IT perspective. The second idéaslortening
lead times between firms by removing obstacles tomet
compression is applicable to increasing the speefd bmth
material and information flow. This is because sepi@ methods
and techniques that shorten material and informatifdbow lead
times exist. The third idea of synchronizing ledadnes and
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capacities among the levels of the supply chaircosicerned with
material flow. This is because synchronisation efadl times and
capacities deals with inventory in the supply chabach of Stalk
and Hout’s three ideas are discussed below. The afsthe words
lead time reductionandtime compressiomwithin this section will
be used to indicate an increase in thpeedof the supply chain
operation.

2.5.1 Providing firms with better and timelier information
2.5.1.1 Communication

The importance of information in improving supplyha&in

competitiveness is well known (Stalk and Hout, (D99 Mason-

Jones and Towill, (1999); Leet al, (2000); Sahin and Robinson,
(2002); Byrne and Heavey (2006)). Better and tineeli
information allows for effective planning, produonn and

delivery (Zhou and Benton Jr, 2007). Informationasihg can

increase performance in a make to order environm@uahin and
Robinson, 2005). Information has been identified as key

ingredient in coordinating geographically dispersetirms

(Voordjik and Meijboom, 2005, p. 109).

But information is often viewed as an ownership advage,
especially to the OEM, where any loss of control ahis

information will not allow it to be effectively expited

Childerhouseet al (2003a). Bowersoxt al (2000, p. 10) say that
the immediate gains that are generated from sucforimation

hoarding are small in comparison to the enhancedvioe that
firms find attainable through sharing relevant imfoation with

supply chain partners. Clark and Hammond (1997)kied at the
implementation of EDI in US grocery stores in a Busss

Process Reengineering (BPR) initiative. They findhat a
traditional win-lose adversarial relationship sti¢lxists between
the firms, preventing the sharing of informationhd& firms “are
only willing to share information if they perceivehat the
benefits of this information sharing offset the perved risks
involved.” A number of typical information flow ptdems found
in industrial supply chains can be seen in table 2.
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Table 2: Typical information flow problems in indusal supply
chains (Mason-Jones and Towill (1998), taken fromilderhouse
et al, 2003b)

Information Typical Characteristics
Flow
Syndrome
Information | Supplier wins a contract for a year for 1000
withheld units, but the customer refuses to supply| a
monthly or weekly forecast- the supplier must
deliver what and when the customer wants.
Information | The supplier (¥ tier) delivers to an intermediary
masked (2"% tier) before delivery to the customer without
any knowledge of the market-the%tier supplier
has little opportunity for forward planning.
Information | The customer or OEM supplies a detailgd
distorted |forecast throughout the chain but an intermedipte
firm (2"¢ tier) places cyclical demands on its
supplier (3% tier) as the intermediate firm
believes that they know best.

Bowersoxet al (2000, p. 10-11) outline four major shifts thatear
required to move from information hoarding to infoation
sharing. Firstly, trust, as outlined in section 2171, is required
to overcome the cultural barriers that exist in bhag
information flow. As trust develops between supplghain
members, the scope of shared information usuallpaxds. Trust
between departments in a firm is required beforean expand to
include trust between supply chain members. Secgnmdhnagers
must take a long term view in sharing informatioms the
efficiencies obtained through information sharingbstantially
exceed the profits resulting from the scale of sucfiormation.
Thirdly, organisations that view information as @&y resource
manage its exchange in a confidential manner toumsd conflict
when conducting business with competing suppliersiro serving
competing customers. This may be seen in the usecodss
functional teams consisting of personnel from bathganisations
for the planning of joint operations. Finally, infimation sharing
may take many forms. Information can be shared tigilo the
exchange of data files; direct access to databasebared
employees between organisations to facilitate imiation flow;
and through the use of third party logistics progrd. Whatever
the form that information sharing takes, a substahincrease in
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information is required to enhance supply chainegtation and
performance.

2.5.1.2 Information Technology

The use of Information Technology (IT) systems toable better
and timelier information has been recognised in suutrcing
apparel manufacture to low cost countries (KumardaArbi,
2008), managing global engineering operations inclaanging
environment (Zhanget al, 2008), and integrating dispersed
automotive firms into the global supply chain (Mdeg¢, 2002).
Jain and Benyoucef (2008, p. 486) say that whildt is an
enabler of information sharing in short and longpgly chains,
the impact of IT technologies like internet, Enterge Resource
Planning (ERP), EDI, product data exchange and s$oigis
management software on supplier buyer relationships an
emerging issue in the management of long supplyicha

IT technologies like Electronic Data Interchange DI, a
dedicated computer network that Ilinks firms togethey
connecting with each firm’s internal network (Slaek al, 2007,

p 230); and Web-Based Interchange (WBI), which elesb
communication through the internet/web, can provide
performance benefits when used in conjunction witkofter”
issues such as trust, risk sharing and technologynsfer (Aryee
et al, 2008, Bailey and Francis, 2008). But technologidse EDI
are complex to implement when the supply chain @nt many
members. (Childerhouset al, 2003a). It is thus necessary to
choose supply chain members who largely contribute the
benefit of the supply chain when implementing EDdnd whose
involvement will be on a long term relationship has The
likelihood of EDI adoption is also correlated withrm size,
measured in both sales income and number of empdgyéHill
and Scudder, 2002, p. 383). Therefore the largdirm, the more
efficiency may be gained from automating supply oha
activities, and the more likely it is to adopt arfdnance new
technologies. Information from less strategic memdbecan be
obtained from traditional channels such as phornex &nd mail.

Business-to-business (B2B) e-commerce, through enthnternet
based auction/procurement sites, or through an malpurchasing
function on the firm’s website can lead to potedtigains in the
longer and more complicated supply chain (Moodle3Q02, p.
663). With face-to-face interaction in the long glp chain
difficult due to geographical distances involved-cemmerce
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applications can provide a coordination mechanisnetween
supply chain members. Internet based portals sushcavisint
(www.covisint.com) and Exostar (www.exostar.com)eatwo such
sites where online auction/procurement and collatore
activities can occur, and include solutions for muédacturing
industries like automotive and aerospace. B2B e-pmnce
between supply chain members for purchasing andoimfation
sharing can benefit through the use of EDI, whemaniat and
content of the transmission are two issues that uieg
consideration in the implementation process (Chrldeuseet al,
2003a). Swaminathan and Tayur (2003) provide anreguew of e-
commerce and e-business activities in the supplyaioh with
focus on visibility, supplier relationships, disbution and
pricing, customisation and real-time technologies.

Moodley (2002) investigated the potential of thetennet to
integrate South African automotive firms into thelogal
automotive supply chain. Moodley (2002, p. 662) hau that
international automotive firms (i.e. not located Bouth Africa)
are using the internet not only as a marketing tobut also for
the company’s design, engineering, manufacturingualgty,
finance, procurement, supply and sales activiti€his allows the
international automotive firm to create seamlessllaborative
global supply networks, aiding in information shagi
integrating business processes between supply chmembers;
and lowering costs. Whilst the international automve firm is
harnessing the internet to gain competitive advamtait was
found that South African automotive firms are primlg using
the internet as an online static brochure for thgiroducts.
Moodley’s (2002, p. 671) research, using levelsin¥entory as a
measure, found that supply chain integration in 8oWfrica is
behind that of its international competitors. Inhet enabled
supply chain integration could offer the possibylibf reducing
inventory levels and shortening cycle times in Sluffrican
automotive firms.

This research will examine communication betweempEy chain
members, and the use of IT as an enabler of infotiora flow.

2.5.2 Shortening lead times in time compression
According to Towill (1996, p. 17), key improvementesulting

from time compression include: improved demand foasting;
quicker defect detection; quicker to market; andethhifting of
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the decoupling point towards the customer. Thesey ke
improvements all contribute to reducing bottom lineosts.
Childerhouseet al (2002b) identified via a European automotive
supply chain “best practice” audit that active pess time
compression and the use of the shortest possibbniping period
aids in simplifying material flow. Basic tactics foengineering
time compression in the supply chain may be achtevey:
removing a supply chain process, removing time wiatha
process; operating processes in parallel, also imodumct
development (Stalk and Hout, 1990, p. 241); and othgh
reengineering interfaces between successive proegsErowill,
1996, p. 24). According to Slack (1991, p 54), ig better to
focus on eliminating the 90 odd percent of throughgime that
is not adding any value to the product before lomogkiat the value
adding time. A practical set of techniques to aolgetime
compression in supply chain echelons, as seen ihleta3, is
suggested by Evanst al (1995). Author contributions explaining
these technigues in detail, and whether the techriqis
applicable to information or material flow is added table 3 for
reference.



Table 3: Practical ways to achieve time compressiorsupply chain echelons (Evans et al (1995),
taken and adapted from Towill (1996, p. 25))

Strategy Technique Example Applicable to Author contributions
material/information
flow
Industrial Set-up time Single minute exchange | Material Shingo (1985)
engineering reduction of dies
improvements
Handling Container design and Material Meyers and Stephen
methods conveyor use (2000)
Product design | Design for manufacture | Material Bralla (1999)
Production Integration of Combine two processes | Material/Information | Chaseet al (2006, p.
engineering processes into one 153-179)
improvements
Sequencing of Resequencing to Material/Information | Chaseet al (2006, p.
processes postpone variety 153-179)
Information Quicker and more Bar-coding on order Information McFarlane and Sheffi
technology accurate data paperwork and/or (2003)
improvements | capture materials packaging
Electronic data | Orders, funds transfer on Information Gunasekaran and
interchange engineering designs Mcgaughey (2002); Hill
transferred instantly and Scudder (2006)

ve



Table 3: Practical ways to achieve time compressiorsupply chain echelons (continued)

Operations
engineering
improvements

Kanban

JIT supplies

Shared call off
information

Production controlled via actua
orders

Greater frequency and smaller
guantities

Improved service levels throug
lower forecast errors

Material

Material

Hnformation

Lu (1986)

Womacket al
(1990)

Leeet al (2000);
Danese (2006)
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An example of a production engineering improvemdeaading to
lead time reduction in the long supply chain is Been the
alliance between Motorola and United Parcel Servi¢ePS), its
logistics provider (Bhatnagar and Viswanathan, 2P0Qong
supply chain structure plays a significant roletime coordination
of the distribution and logistics process. Transgairon and
warehousing add additional lead time in long supglyains due
to the geographical distances involved. The numhed location
of warehouses and substitution of direct shippingor f
warehousing; distribution of inventory between silyppchain
tiers; changes in the transportation network, moalfetransport
and consolidation points; and the distribution o&sks and
responsibilities between members in the supply echanpact on
the speed competitive dimension. Motorola and URStructured
its global transportation routes and reduced inbdurand
outbound logistics times from 111 hours to 72 houby changing
logistics shipment routings and reducing the rowtimf goods
through warehouses.

Inventory can serve as a buffer against market arperational
uncertainties (Jammernegg and Reiner, 2007, p. 188in and
Benyoucef 2008, p. 471). Large inventories can ard time
compression by creating a buffer against supplieelidery
uncertainty, allowing the firm to respond faster toustomer
needs. This goes against the Just in Time (JIT)lpsophy, which
focuses on inventory reduction to create leaner @ypchains.
But JIT may not be effective for long supply chajnas it makes
it more vulnerable to interruptions in supply (Jaamd Benyoucef
2008, p. 471).

Shortening lead times in this research will discuske time
barriers that exist between members in the supphgio, with the
aim of identifying areas for time compression.

2.5.3 Synchronisation in time compression

Synchronisation of material and information flows important in
controlling and reducing théullwhip effectin the supply chain
(Holweg et al, 2005). The bullwhip effect, originally diagnosed
by Forrester, is the variability magnification ofrgduct sales
information as one moves from customer to manufaety
resulting in inventory shortages, accumulations ataelays in the
supply chain (Chaseet al, 2006, p 410). Whilst the bullwhip
effect is a characteristic of complex supply chaiperations, it is
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especially evident in the grocery, computer, clathi and
pharmaceutical industry where product demand is ern@in (Lee
et al, 1997, p. 93).

Sharif et al (2007) investigates Built to Order (BTO) supply
chains in developed and developing countries. Whijgroduct
demand in Built to Order (BTO) environments like raspace
manufacture is more certain than that in Make too@&t (MTS)
environments like computer and grocery manufactutbey are
generally more complicated to manage due to limitledels of
stock and shorter lead times. BTO supply chains anglobal
setting are even more complex to manage as a resluincreased
uncertainty. To try and better manage long BTO slypphains
and reduce the bullwhip effect, synchronisation material and
information flows is required. A supply chain is Ify
synchronised if each firm’s operational aspectsg(einventory
replenishment) are visible to both the supplier acdstomer
(Holweg et al, 2005). This allows each firm to better plan their
own supply operations.

Stalk and Hout (1991) explain that synchronisaticoan be
enabled by:

1. keeping order volumes and order frequencies between
supply chain members regular;

2. balancing capacity at each firm in the supply chaamd

3. Keeping regular order lead times for all productriies
within a firm.

The first two of Stalk and Hout's ideas on enabling
synchronisation will be examined in this researcWhilst
planning and scheduling of product variety in thenhe appliance
or furniture industry could be addressed by keepregular order
lead times (Stalk and Hout, 1991, p. 246), this magt be so
within aerospace. This is due to uncertainty beiag intrinsic
element of the aerospace supply chain (Baé¢sal, 2004, p. 253),
as well as process choice in the aerospace induédigcussed in
section 2.9). The third of Stalk and Hout's ideasliwtherefore
not be examined in this research.
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2.5.3.1 Order volumes and frequencies

Irregular order volumes and order frequencies legaddifficulties
in production planning and scheduling activitied.a firm knows
when orders are going to be placed, as well as #ameount of
material contained in the order, internal stabiliby the firm is
increased. The production planning process can bepsified by
keeping batch sizes and order points from suppligegular
(Stalk and Hout, 1990). But order volumes may béeated by the
economics of transportation (Leet al, 1997, p. 96). A firm may
order a full truckload or container of material toave on the
costs of transport, which goes against the JIT pbhdphy of
greater delivery frequency and smaller order quaed. In
addition, bi-weekly and monthly shipping schedulesspecially
when transporting goods to and from internationastinations,
may affect production planning and scheduling (Mdéey, 2002).
To try and reduce order batching of materials, Leteal (1997)
suggest the use of EDI in the ordering process ab ¢own on the
problems and costs of ordering smaller batches odtenials;
consolidation of smaller batches of goods with othsuppliers,
possibly using a third party logistics (3PL) proed and
customers spreading their periodic orders from slugpps evenly
over time.

2.5.3.2 Capacity constraints

Balancing capacity at each firm in the supply chasdifficult,
especially with large product variety. Capacity aeés to
flexibility, as each firms capacity has to be flé&e enough to
cope with both volume and product mix changes. Aladein one
part of the chain results in a bottleneck, droppithge throughput
capacity of the entire supply chain. An awarenesfs sapplier
capacity can help identify problems earlier. Stadnd Hout
(1990, p. 248) attribute the majority of bottlenescko firms not
using their capacity effectively. Capacity is sty related to
information, as (transparent and pure) timely infoation allows
for early production and capacity planning, resualiin fewer
problems.

Synchronisation in time compression in this researaovill
investigate how material order volumes and ordereduencies
are determined between supply chain members. Pdesibasons
for capacity constraints in the supply chain wilebnvestigated.
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Stalk and Hout's (1990) three main ideas to converto a time
based supply chain lead to the first subproblem tobe
investigated in this research:

“How do long supply chains compete on speed?”

2.6 Dependability

Uncertainties in the long supply chain have an impan overall
dependability. Consolidation of material goods atentral
warehouses (Bhatnagar and Viswanathan (2000); océanght
and customs clearance times (Kumar and Arbi, 2008)pplier
delivery uncertainties (Songt al, 2007); and quality reworks
and machine breakdowns (Slack, 1991) all impacttbe ability
to achieve dependable operations. According to £14&991, p.
63), the focus of dependability should be to meét trequired
delivery conditions decided by the firm from thepqlier, and to
the customer. Planning ahead with suppliers andtem®rs and
managing internal firm and supplier capacity effevaly is the
key to meeting required delivery conditions.

Coordination between firms is a requirement to resg to
uncertainty in the long supply chain (Shi and Grego 1998;
Williams et al, 2002; Colotlaet al, 2003; Zhanget al, 2008).
Processes and procedures to achieve coordinatiotwéen firms
can therefore aid in ensuring dependable operatjionas
uncertainty affects dependability. A supply chains ifully
coordinated when all decisions are aligned to acpbish global
system objectives (Sahin and Robinson, 2002, p. )507
Mechanisms need to be developed that can aligndbgectives of
independent supply chain members and coordinatertdecisions
and activities to improve system performance (LidaWwang,
2007, p. 1). Supply chain coordination mechanismsaymbe
centralised where one entity manages the entire system
performance (such as an OEM); drecentralised where entities
act independently to manage their individual systperformance
(Li and Wang, 2007).

Centralised coordination determines the optimal g¢gwotion and
inventory policies for all members in the supply ah, and
allows for greater bargaining power for the membensvolume
purchasing (Kraljic, 1983, p. 116). But centralisedordination
decreases flexibility of the members within the glyp chain, as
different regions have different needs and standar@entralised
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coordination also does not take into account tha¢mbers are
separate economic entities that act opportunisticab improve
their individual performance (Li and Wang, 2007, p1). This of
course can lead to issues of governance, where sbimmes have
contracts with competitor firms and conflicting isss can arise
(Childerhouseet al 2003a). Thus centralising the coordination of
all decisions and activities of members in the sbpmghain is
often unrealistic.

Decentralised coordination means independent membwithin
the supply chain may determine optimal productiomdanventory
policies to locally improve performance. Even thdugany firms
have realised that collaboration with supply chgartners does
work through the formalisation of relationships amgformation
sharing (Daughertyet al, 2006), Li and Wang (2007, p. 12) say
that centralisation of inventory and production d®ions for a
decentralised supply chain is often unrealistic. &md Wang go
on to explain that a decentralised coordination ma&mgism for a
supply chain system should include: an operationadln to
coordinate decisions and activities of the supplyatn members;
a structure to share information among members; aad
incentive scheme to allocate the benefits of commltion so as to
entice cooperation of all members.

Supply chain dependability can be improved by plang ahead;
managing firm and supplier capacity effectively; dameasuring
delivering dependability (Slack, 1991, p. 72). Phang ahead
requires firms to look internally and at supplieanid customers
using checklists, maintenance databases and chdotstrack
trends and possible future problems. Managing thenfand its
supplier’'s capacity effectively helps prevent unta&nty in the
operation. This is achieved by scheduling a set amoof work
that is less than the allocated shift time and wsime remaining
time for operational improvements. The amount of rkois
increased incrementally as gains are made. Delivery
dependability needs to account for each delivergd aeasons for
late or early delivery need to be noted to make bk
improvements to increase on time delivery.

Dependability in this research will investigate wth@rocesses
and procedures are in place between supply chainminers to
ensure the on-time reliable delivery of goods.
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The second subproblem to be investigated is:

“How do long supply chains compete on dependability”

2.7 Quality

Quality is a multi-dimensional competitive dimensian that it
can be interpreted in a number of ways:

« Garvin (1988, p. 49) identified eight dimensions quality
that can provide a framework for strategic quality
management. The dimensions of performance, features
reliability, conformance, durability, serviceabilit aesthetics
and perceived quality can help identify the ordemwers and
possible tradeoffs in meeting the customer’s needs.

e Crosby (1996, p. 24) defined quality as “conformando
requirements”, where requirements are the details tbe
business that result in customers and co-workersereing
what they have been led to expect.

* Juran (1999), through his quality message of “fissefor use”,
approached quality as having an external and inaérn
dimension. External dimensions are concerned withewher
the features of the products meet the customer seadd
provide customer satisfaction. External dimensiobhake a
strategic view of product quality, following a loeg term
orientation to ensure the technical specificatiord the
product are adequate for the customer (Slack, 19p1,37).
Internal dimensions are concerned with the prodbeing free
from deficiencies, thereby preventing reworks, cuser
claims, field failures etc. (Juran, 1999, p. 2.1)nternal
dimensions take a performance view of product gtyliare
operationally practical and can be used on a reguWlasis for
manufacturing departments (Slack, 1991, p. 37).

Because quality can be interpreted in a number odyw, this
research will initially investigate what quality mas to each
supply chain member. This will establish a contebar how
guality is managed between supplier, firm and cuseo.
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2.7.1 Quality management

With quality management literature primarily gearéawards the

internal workings of the firm, supply chain qualityanagement
research is limited (Foster Jr, 2008). Quality mgament

literature has often focused on the internal vergxsernal views

of quality, with the internal view focusing on press and the
external view focusing on the customer (Foster 2008, p. 461).

Supply chain management requires these views to nberged

together, with supplier and customer processes rpooated into

the firms processesAspects of both internal firm quality and
supply chain quality will be addressed in this dessation.

Writers such as Deming, Juran, Crosby, Feigenbaushikawa,
Garvin, Shingo, Taguchi, Shainin and Bhote (Bicherand
Catherwood 2005) have especially contributed toemmtal firm
guality management literature, which has lead toe tiWotal
Quality Management (TQM) and Six Sigma quality appch
known today. TQM approaches quality as affecting parts of an
organisation, and is based on three fundamental cepns of
customer focus, continuous improvement, and valuke every
associate in the firm (Godfrey, 1999, p. 14.6). S$xgma is the
removal of variation in processes to improve quwlitBicheno
and Catherwood 2005). Deming’s (1982, p. 16) 14 rpoplan for
guality management, where “adoption and action bde L4 points
is a signal that management intends to stay in hass”; and
Crosby’s (1996, p. 185) 14 step guideline to quglimprovement
are significant contributions to quality managemditerature.

The process of quality management can be guidechgfdeming’s
(2000, p. 88) Plan, Do, Check, and Act (PDCA) cycler the
Juran trilogy (Juran, 1999). The PDCA cycle is ampie but
robust embodiment of management as an activity (dleardt,
1999, p. 11.17), and aids in the continual reduatiof waste and
improvement of material and information flows beteue
suppliers, manufacturers and customers. The Jurehogy of
gquality planning, quality control and quality impvement
outlines a quality plan which is achieved throughamagerial
processes. Managerial processes are sequences tofitaes that
convert goals into results (Juran, 1999, p. 2.5)hisT is a
continuous process, where quality improvement reésuare fed
back into the quality planning process. The Juraihogy has also
been applied to supplier relationship managemenbr{®van and
Maresca, 1999), highlighting its applicability in supply chain
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setting. For this reason, the Juran trilogy will be used to
examine the quality competitive dimension with resp to
material and information flows in this research.

The Juran trilogy of quality planning, control anchprovement is
applicable to aspects of material and informatiohow as

outlined above. Quality planning, which is concednewith

determining quality requirements and understandretationships
and trust between supply chain members, relategnff@rmation

flows. Quality control, concerned with physical duy

measurements and systems to evaluate product quatdlates to
material flows. Quality improvement, which attempts improve

product quality through management and leadershiptians,

relates to information flows. Whilst these qualipyocesses may
be concerned with either material flow or informani flow, the

ultimate goal is to improve incoming material qutali from

suppliers, and outgoing material quality to custas.e

2.7.1.1 Quality planning
Quality planning process

Godfrey (1999, p. 14.11) explains that quality phang begins
with the identification of customers and their nesgdo produce
products that respond to those needs. Industry datgenditure
data and total cost of ownership data together withe
customer’'s needs provide the initial inputs intoethquality
planning process. Processes are then designed ¢hat produce
these products. Research and data collection reigardthe
alternative processes available to satisfy thesedseshould be
undertaken. These processes are run by operatida$f sn the
firm to make the products, which are distributeddostomers.

A primary output of the quality planning process is
recommended sourcing strategy, which looks at thecpmrement
methodology for both commodity and strategic iterfBonovan
and Maresca, 1999, p. 21.19). Deming (1982, p. B8)ieved that
the firm should take into account the quality ofethproduct,
delivery speed and dependability, as well as thdliwgness of
the supplier to cooperate and improve when devehgpia
sourcing strategy. Sourcing strategies like the f@ouity-
involvement matrix (Childerhouseet al, 2002, p. 498) and the
Kraljic matrix (Kraljic, 1983) can be used to deteine how
relationships should be structured between suppliand
customer. Williamson’s (1981) transaction cost eoarncs
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framework can be used to determine “make or buyTideons in
the firm. A transaction occurs “when a good or siemes is
transferred across a technologically separable rifdee”
(Williamson, 1981, p. 1544), the technologically psgable
interface possibly between buyer and seller in drignt firms.
Transaction costs can be used in the administeridgecting,
negotiating and monitoring of the joint productiteamwork in a
firm, as well as in assuring the quality or perfoance of
contractual agreements (Alchian and Woodward, 198866).

The creation of long term relationships between plyp chain
members as a sourcing strategy needs to consider tthdeoffs
between establishing long term relationships withppliers to
reduce the costs of selection, negotiation, and nsm@ction
execution; and the benefits of spot purchasing he market (Jain
and Benyoucef 2008, p. 480). Bensaou (1997, p. B8plains that
“while strategic partnerships create new value, ythare also
extremely costly relations to develop, nurture andiintain, in
addition of (sic) being extremely dangerous andkgisoptions
given the specialised investments or ‘hostagesdtia”. Baleset
al’s (2004) case study research into the developmentsopply
chain management within the aerospace manufacturgegtor
found that partnering is a factor in the evolvingriscture of the
aerospace supply chain. The research found thattneaing, a
move from traditional adversarial relationships witsuppliers,
puts in place agreements that facilitate interdegpemt
cooperative relationships. Agreements, possibly luding
material “buy back” processes, force a high levdlamoperation
to ensure that material traceability meets tight atty
requirements (p. 253). This was done by establighisingle
points of contact and intra-organisational work gps with key
customers and suppliers.

Trust

The establishment of trust between supply chain rens is
fundamental to the quality planning, control and pmvement
process (Donovan and Maresca, 1999). According tlesl and
Platts (2006, p. 2), “(t)rust means unlimited Ilialy
relationships.” Trust reflects the confidence of eorparty in a
two-way relationship that the other party will naxploit its
vulnerabilities (Sako, 1991, from Ghosh and Fedorozy 2008).
Donovan and Maresca (1999, p. 21.23) state thasttrwannot be
achieved by a single act of signing a long term wawmct; it must
be demonstrated by behaviours and actions over abereded



35

period of time. As cooperation grows, the degreetafst between
supply chain participants increases. This can leat®
opportunities for value creation, joint problem saolg and
innovation. Jain and Benyoucef (2008, p. 480) sayatt the
presence of trust can reduce the specification anmhitoring of
contracts, provide material incentives for coopeoat and
reduce uncertainty. Dyer and Nobeoka (2000) fourxdhtt some
trust is a required condition for knowledge transféetween
Toyota and its suppliers, and as one party begiaosshare with
the other party, trust increases. Ghosh and Feddocaw(2008)
looked at the role of governance mechanisms in infation
sharing among supply chain members in the retaistdbution
industry. It was found that whilst contracts andrfaining power
support the governance of information sharing andterial flow
coordination in supply chains, trust as a governamuechanism
plays a crucial role in sharing information amongushhness
partners.

Ghosh and Fedorowicz (2008) identify four types wiist from
literature, namelycalculative trust, competence trust, trust in
integrity and trust in predictability that explain organisational-
level performance and coordination differences withsupply
chain relationships. Calculative trust reflects assessment of a
partner’s likely cooperation, based on the partrsequalities and
social constraints. Calculative trust develops ihetbeginning
phases of the business relationship (Kim and Pr&iamna 2004).
Competence trust refers to the ability of a suppglyain member
to perform a task that it says it can perform. Caahgnce trust
covers technical, operational, human and financaslpects of a
supply chain relationship. Competence trust develajuring the
early interaction phase (Heffernon, 2004). Trust imtegrity is
the belief that a supply chain member makes goodthfa
agreements, tells the truth and fulfils their preoms in the
relationship. Integrity in the supply chain is baseon past
experiences in the relationship between supply ohaiembers.
Trust in predictability is the belief that actions a supply chain
relationship, whether positive or negative, are simient enough
to be forecasted in a given situation. The abilitg predict
outcomes with a high probability of success is keg the
effective and uninterrupted operation of the supglyain.

Quality planning in this research will examine hothe case
study firm plans for quality with its suppliers amustomers, and
the role of trust in achieving the planned quality.
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2.7.1.2 Quality Control
Quality control process

Quality control is the activity of evaluating actluaerformance,
comparing actual performance to the customers neeahsl taking
action on the difference (Donovan and Maresca, 19p921.19).
Juran’s (1999, 4.5-4.8) quality control processfismdamental to
any problem in quality control. The initial step itthe process is
to ensure a clear definition of quality exists, agtlined in the
guality planning stage. The means of measuring téhesinition of

guality then needs to be established, where the ticai

performance metrics and processes for capturing timformation
are determined. The critical performance metricsd amrocesses
can be established into a performance measuremegstesn.

Performance measurement

A performance measurement system is defined as at “sf
metrics used to quantify both the efficiency andexftiveness of
actions” (Neelyet al, 2000, p. 1229). Performance measurement
systems such as Kaplan and Norton’s (1992) balansedrecard
and the performance prism (Neelgt al, 2000) try to take a
holistic view of a firm's operations. Metrics withi these
performance measurement systems must link with shmategy of
an organisation, be part of an integrated contrgktem, have
internal validity and enable proactive managememn¥o(gan,
2004, p. 532). Neelyet al’s (1994) study into the realisation of
UK manufacturing firm strategies through performanc
measurement systems found that managers will attrebgreatest
importance to those performance measures which mostely
match their firm's manufacturing task. So a firm wode
competitive strategy is based on quality will attute greatest
importance to quality based performance measuresirm whose
competitive strategy is based on time will attrileutgreatest
importance to time based performance measures. &mahand
Ahmed (2000) say that because of stringent standamquired in
the aerospace industry, a narrow focus on qualissuwance is
required. A performance measurement system that teaspses
guality is therefore to be expected in aerospacenafacture, and
needs to encompass incoming supplier materials, wiaaturing
activities within the firm, and outgoing finished ogds to
customers. Examples of quality metrics that canibheorporated
into performance measurement systems include petaga of
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rework, rejects, errors, conformance and scrap; andsts
associated with product recalls, liabilities andepention of
defects in the first place (Morgan, 2004, p. 524).

Once the required performance measures are estlabtis the

minimum required standards of quality performance.g.e
financial, legal, operational and environmental dedo be

determined. Minimum standards of performance or erd
gualifiers (Hill, 1994) may be related to the Intextional

Standards Organisation (1ISO) 9000 quality systetme tSO 14000
environmental system (Donovan and Maresca, 19992b.22) or

specific quality systems required for aerospace mfacture. The
actual performance of the defined quality then ngetb be

measured, and compared to the standard. Deming Z198 22)

believed that a firm needs to cease dependence oassm
inspection in quality measurement, where routine 01(%

inspection is acknowledging that a process cannakena product
correctly, or the specifications make no sense he first place.

The use of statistical control methods like SPCctitoeck whether
process quality is in control should be used, bexado improve
product quality, the variations in process qualiust first be in

control. Crosby (1996) emphasised prevention andperation in

guality control, rather than detection and discipdi Quality

should have a performance standard of zero defeethich is

achieved through the prevention of defects in thrstf place.

Whilst quality systems like ISO 9000 are importanh the
establishment of minimum standards of quality permance, it is
not the only factor. Yeung’'s (2008) research intletstrategic
management of the supplier-firm relationship lookadthe effect
of Strategic Supply Management (SSM) on companyesigrocess
type, 1SO 9000 certification and Quality ManagemefQM)
implementation. SSM requires a long term plannedfoef to
create a capable supplier base to meet the buyeetpuirements.
ISO 9000 requires an organisation to ensure that supplied
components meet the required specifications for gsoducts
through the evaluation of a supplier's capabilitiend quality
systems. QM is viewed as a philosophy that aimscomtinuously
improve the quality of products and processes tohiawe
customer satisfaction. It was found that I1SO 9008 not
significantly related to SSM. This may be becaus&0l 9000
provides tighter controls on suppliers and providesnore formal
inspection process, but does not necessarily lead tsingle or a
few trusted sources with long term relationship4. was found
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that QM practices may facilitate SSM, as it helps baiyer
company to develop trust and work closely with gBgppliers.

If the actual performance of the defined qualityedonot meet the
standard, action needs to be taken on the diffeeenimcoming
supplier material defects may be analysed througadcollection
and analysis, supplier site visits or third partywaduations
(Donovan and Maresca, 1999, p. 21.22). With greater
geographical distances involved in long supply ahsi quality
control for incoming and outgoing goods to the firim far more
complex than that in short supply chains. Face tacd
communication or supplier site visits by the firmmeanot always
possible due to these distance constraints, makinige
rectification of quality problems more difficult. iBdirectional
flows of material as a result of incorrect qualityoods and
documentation from distant supply chain members’ pacts
heavily on the dependability and speed competitidienensions.
This makes quality control that identifies problems the source
a vital aspect in the long supply chain. No inforoen, to the
knowledge of this author, was found in the literegusurvey to
directly address quality control in long supply aha.

Quality control in this research will investigatehe quality
control process and performance measures used tevpnt poor
incoming material quality to the firm, and poor auding
material quality to the customer in the long supplgain.

2.7.1.3 Quality Improvement

According to Juran (1999, p. 5.3), quality improvent is “the
activity of raising quality performance to unprecaded levels.”
Customers are increasingly demanding improved qtyalfrom
supply chain members, and the demands may go beyprodiuct
improvement and extend to improving the system adnaging for
guality (Juran, 1999, p. 5.7). Juran (1999) approad quality
improvement “project by project”, using a Cost otulity (COQ)
approach. Cost of Quality helps to quantify the esiof the
guality problem to help justify an improvement eftp to guide
the development of that effort; and to track progsein the
improvement activities (Gryna, 1999, p. 8.1). COQaatifies the
effects of poor quality according to failure, preueéon and
appraisal costs. Similar to the COQ approach, Cngqli996)
classified the cost of not getting the product @rwsice correct as
“PONC”, or the Price of Non-conformance. PONC allow
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management to determine where to concentrate preoan
efforts.

While justification of quality improvement effortean be done
using the COQ or PONC approach, wupper management
participation is required to achieve a high rate axfnual quality
improvement. This is advocated by Juran (1999) iis IQuality
Council, Deming (1982) in his 14 point plan for Jqug
management, as well as in Crosby’s (1996) 14 stepdgline to
guality improvement. Kueiet al’s (2001) investigation into the
relationship between supply chain quality managemenactices
and organizational performance found that top masragnt
leadership leads to improved organisational perfanme. Top
management leadership and the coordination of qyali
improvement activities may be provided by a mainmber in the
supply chain, possibly the OEM.

Dyer and Nobeoka’s (2000) research into the Toystgply chain
found that Toyota, as an OEM, facilitates contingou
improvement with its suppliers to reduce waste amtprove its
competitive position. This is primarily achievedrgugh the use
of the kyoryoku kaj or supplier association. According to Hines
and Rich (1998, p. 526), a supplier association ymze defined
as a mutually benefiting group of a company’s mastportant
suppliers brought together on a regular basis iderrto achieve
strategic and operational alignment through the elepment of
awareness, education and implementation programmdesigned
to achieve both radical and incremental improvenshtToyota’s
dependence on meetings as an integrating mechanismthe
supplier association ensures direct person to persontact and
provides an open channel of communication both atrkvand in
later social encounters. The senior team, which tseevery two
months, is made up of presidents of major suppliemsd key
Toyota management. The purpose of the senior teamto set
policies, steers the direction, and discuss targeeas for the
supplier community. This information is then used direct the
activities of the three process teams (Hines anadhRil1l998, p.
527-530):

* The first process team, consisting of all suppliersvolves
information exchange and discussions of how outline
targets might be achieved.
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» The second process team is concerned with
externalisation of key internal processes within yboa.

The purpose is to identify how respective cross-
organisational processes can be coordinated between

individual suppliers and Toyota, as well as seekwgys to
improve similar processes within their own company.

e The third process team, or action team, are sedésmall
splinter groups that actually implement improvemenin
one or more companies.

The supplier association has developed from Toyaad its
direct suppliers alone, through to Toyota’'s direstuppliers
developing supplier associations with their own puers. This
has resulted in virtually all members of Toyota’'sorgplete
supplier network of direct and indirect componentp®pliers
being involved in at least one Toyota deployed slep
association. In this way know-how or “learning” kwbedge, as
well as explicit or “day-to-day” knowledge that Ilda to
sustainable advantage can be shared (Dyer and Nkdso 2000).

The supplier association, which relies heavily oacé to face
meetings, may be difficult to centralise in the psupply chain.
Toyota response to global operations was to createerseas
supplier associations based around Toyota’'s ovesstecilities,
as in supplier associations developed by US or Ulkkngs (Hines
and Rich, 1998, p. 527). In this way a localisedppler
association based on geographical location is fodmfacilitating
improvement activities. Adoption of supplier assations by
other industries besides automotive in North Amerignd Europe
include telecommunications, steel, medical equipmemland
aerospace. Potential problems found by Hines andhR({1998) in
emulating supplier associations in North AmericadaBurope can
be seen in table 4.
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Table 4: Potential problems in emulating suppliessaciations
(Hines and Rich, 1998, p. 531)

1. Lack of understanding of the supplier associaticancept
and its Japanese precursors
2. Traditional inertia in changing from arms-length yoar-
supplier relationships
3. A lack of necessary sophistication, knowledge, $kiand
ability within the buyer’s purchasing department
4. A lack of cross functional involvement from the bimg (and
supplier) companies
5. Lack of motivation among suppliers to increase thei
technological ability to develop new methods
. Defensive attitude towards Japanese inspired meshod
. A tendency for suppliers to reject large commitmerand too
much dependency on one customer
. Cultural differences between Japan and the West
. Wholesale copying of Japanese approaches without
sufficiently localising them
10. The development of unrealistic expectations, pautaxly
in the early stages of implementation
11. Inability of firms to share the strategies, skiland
benefits of improvements
12. The generally short term focus of European and Mort
American companies meaning that investments such as
supplier association involving primarily medium ahang
term gain are often shunned
13. A lack of checks and balances within an implemendat
programme
14. A failure to explain the requirements of the cust®mto
the suppliers or of the suppliers to the customer
15. A suspicion among suppliers as to the motives od th
customer organisation

(o2}
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To try and overcome problems in setting up supplasisociations,
the objectives, approach, timing and methods deplkbynust be
developed for each particular case (Hines and Rid®98, p.
532). Hineset al (1998) put forward the value stream model as a
method of developing a supplier association. Suppdi for the
association are identified according to a Paretolitspwhere
supplier product or value streams for analysis arased on
volume and value of sales. Value stream mappindghisn used to
identify wastes in the supplier value stream, withe aim of
integrating suppliers and making improvements inetlsupply
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chain. Wastes involved in the supplier value streaare:

overproduction; waiting; transportation; inapproate

processing; unnecessary inventory; unnecessary onsti and

defects (Bicheno, 2004, p. 14-18). A support stnuet is put in

place to steer the programme, and ensure that aicali target

based on waste minimisation is set for the supplassociation.
Suggested improvement goals are proposed by botd bluyer

firm and the suppliers, with action taken on theptaated

suggestions. The team of Hinest al (1998), the buyer and the
supplier initially monitors these improvement goal&s final step

in the development of the supplier association asptut in place a
self sustaining future action plan that is not dagent on outside
facilitation.

Quality improvement in this research will addressigrovement
activities that the firm undergoes with its long ppdy chain
suppliers and customers.

Using the Juran trilogy of quality planning, quality control
and quality improvement, the third subproblem to be
investigated is:

“How do long supply chains compete on quality?”
2.8 Flexibility

In the literature below, the meaning of flexibilitys first
examined, followed by how flexibility can be achied by supply
chain members.

2.8.1 Meaning of flexibility

Flexibility is often viewed as an adaptive response
environmental uncertainty (Gupta and Goyal 1989;r@iem 1993),
and is required for a firm to respond quickly antfieiently to a
dynamic market (Vickeryet al 1999, p 18). Jain and Benyoucef
(2008, p. 481) say that to be competitive in a dyna and
uncertain business environment, long supply chaimaist be
flexible and responsive.

Flexibility is applicable to the internal or manufturing firm, as
well as the supply chain. The large amount of rasdaon the
topic of flexibility has generally been confined the firm itself
(Duclos et al 2003, p. 446), with manufacturing flexibility
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contributions from Slack, (1991), Gerwin (1993) andpton

(1994). Little work has been done specifically onpply chain

flexibility, with contributions from Vickeryet al (1999), Das and
Abdel-Malek (2003), Ducloset al (2003), Garavelli (2003) and
Sa4nchez and Pérez (2005). But supply chains, whicdé seen as a
source of competitive advantage, extend beyond amsi

boundaries, and require flexibility strategies to do as well.

This research will initially investigate what flekility means to
the supplier-firm and customer-firm units in thigusly. For the
purposes of this study, flexibility will mean an eative response
to environmental uncertainty. This environmental cemntainty
may be found in the firm (manufacturing flexibil)tgr outside of
the firm (supply chain flexibility).

2.8.2 Achieving flexibility

Flexibility in this research is considered in a e®B0 enterprise
setting, so components of manufacturing and suppdiain
flexibility are discussed below. Greater emphassspilaced on the
supply chain flexibility literature, as the focud bhis research is
on the supply chain. Flexibility will apply to matieal or
information flows where relevant, due to the diversiature of
elements of flexibility.

Manufacturing flexibility

Manufacturing flexibility allows operations to matain and
improve performance in spite ofvariety, uncertainty and
ignorance (Slack, 1991, p. 79)Variety is the range of product,
volume, processing characteristics etc. with which

manufacturing operation has to cope witdhort term uncertainty
can be seen as the deviations from the expectedolsypdemand
and processing characteristickong term uncertaintyis the lack
of certainty over emerging product and market cadnans.

Ignorance may result from a lack of overall firm strategyna
manufacturing flexibility allows the manufacturinfunction to
adapt to future conditions that it may not have iangated. A
number of authors have approached manufacturingxitgity

from different perspectives:

« Slack (1991) takes a systems perspective on flelxipi
dimensions that affect a firm’s competitiveness. s§gms
flexibilities outlined by Slack (1991, p. 83) areomposed
of new product flexibility, mix flexibility, volume
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flexibility and delivery flexibility, and have ramg and
response components to them.

e Gerwin (1993) looks at manufacturing flexibility dm a
strategic and a systems perspective, proposingaanfgwork
that can be used as a basis for identifying spexifi
flexibility dimensions. The flexibility framework ihks
environmental uncertainty, strategy, required
manufacturing flexibility, methods for deliverinddxibility
and performance measurement.

« Upton (1994) looks at internal flexibility as theapabilities
that a firm nurtures in order to respond to its ewtal
environment. These internal flexibilities are chatarised
in terms of dimension, time horizon, and elements.

Supply chain flexibility

Supply chain flexibility is an important dimensiowithin the
supply chain network as an adaptive response toeutednty.
Sources of uncertainty may be found in supplier deéimes,
market demand, product quality and information dea
(Giannoccaroet al, 2003). A number of authors have approached
supply chain flexibility from different perspectige

* Vickery et al (1999) looks at supply chain flexibility from
an integrative customer-oriented perspective. Framis
perspective supply chain flexibility encompassesogh
flexibilities that directly impact a firm’s customse, and are
the shared responsibility of two or more functioalkong the
supply chain. Functions along the supply chain che
internal, such as marketing, or external, such apmMiers
or distributors. Supply chain flexibility dimensigninclude
product, volume, launch, access and distributioaxibility.

* Ducloset al (2003) proposes a conceptual model of supply
chain flexibility which looks at the cross-enterpe nature
of supply chain flexibility. Supply chain flexibity
includes the flexibility within firm and between ptamers in
the chain, including internal firm departments, @ligrs,
3PL logistics providers and customers. It also ndés the
ability to gather and transmit information througltothe
supply chain. Supply chain flexibility dimensionsialude
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operations, market, logistics, supply, organisa@bnand
information systems flexibility.

Garavelli (2003) looks at process flexibility anddistics
flexibility as the two main aspects of supply chain
flexibility. Process flexibility of each plant inhie supply
chain is concerned with the number of product aryges
that can be manufactured at the supplier or assembl
Logistics flexibility is related to the logistics tategy
which can be adopted to release a product to market
(downstream flexibility), or to procure a componefrom a
supplier (procurement flexibility). Logistics flekility is

the possibility of shifting the production of eithea
component or final product to different sites in gven
stage of the supply chain. This logistics flexikdpihelps to
reduce the impact of customer demand and process
variabilities on supply chain performance.

Sa4nchez and Pérez (2005) framework of supply chain
flexibility dimensions includes process and logisdi
flexibility. This framework looks at the supply chafrom
three levels, these being the basic, system andreagate
levels. This is a similar approach as taken by the
manufacturing flexibility literature (Gerwin 1993)Sanchez
and Pérez look at the effect of supply chain fleitity on
firm performance in the automotive industry. It wasund
that supply chain flexibilities have an impact onrm
performance, although not all flexibilities are exly
important. Supply chain flexibility dimensions incde
product, volume, routing, delivery, responsivendsstarget
market, transhipment, postponement, sourcing, ldurand
access flexibility.

Slack’s (1991, p. 84) system flexibilities of procty mix,
volume and delivery flexibility also dictate the pply
chain resources required to compete effectively.s®erces
include product, mix, volume and delivery flexibiti.
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Table 5 provides a classification of some commonnmiacturing
and supply chain flexibility dimensions across tHgerature.
Each of the dimensions is explained below the table

Table 5: Classification of manufacturing and supplghain
flexibility dimensions across the literature
Author Flexibility dimensions
Product Volume | Delivery| Logistics Supply
Slack New Volume | Delivery - -
(1991) product
Vickery Product Volume | Delivery - -
et al
(1999)
Duclos | Operationg Operations - Logistics Supply
et al
(2003)
Garavelli| Process Process - Logistics Sourcing
(2003)
Sanchez| Product Volume | Delivery Transhipment Procurement
and
Pérez
(2005),

Product flexibility, as defined by Vickeryet al (1999, p. 17)
above is “the ability to handle difficult, nonstaadd orders, to
meet special customer specifications, and to pradymroducts
characterized by numerous features, options, siaed colours.”
Product flexibility requires the effective collabation of all of
the players in the supply chain, including markeajnproduct
design and development and engineering. Produckiflgity in
this framework is taken to includenix flexibility, which is the
ability to change the variety of products being neady the
operation (Slack, 1991).

Volume flexibility is the ability to effectively increase or
decrease production quickly in order to meet cuseondemand
(Hayes and Wheelwright 1984, p. 40). Volume flexXiby directly
impacts customer’s perceptions by preventing stoclts for

products that may suddenly be in high demand. Vodéum
flexibility = may require close coordination betweena
manufacturer and its suppliers, especially duringcrieasing

demand.
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Delivery flexibility is the firms’ capability to adapt lead times to
the customer’s requirements (Sanchez and Perez,5p00y
having the ability to change planned or assumedivsly dates
(Slack, 1991).

Logistics flexibilityis the ability to cost effectively deliver and
receive products as sources of supply and customehange
(Garavelli, 2003). Logistics flexibility is highlgependent on the
capabilities of outsourced logistics providers imnlg supply
chains.

Supply flexibilityis related to the firms’ ability to find another
supplier for each specific component or raw matéri§ourcing

flexibility or supplier flexibility can also be sa&e as the

robustness of the buyer supplier relationship undaranging

supply conditions (Das and Abdel-Malek, 2003, p.1)7A highly

flexible relationship is one in which there is liét deterioration

in procurement price under varying order quantiti@sd varying

supply lead times.

A number of manufacturing and supply chain flexibyl
dimensions are found in literature. With the posleibline of
guestioning to explore all these dimensions to aote flexibility
being large, this research will not address indivial
dimensions. Instead, ways of achieving flexibilimyll be based
on the interviewee’s opinion, which will be linkedack to
literature where possible.

The fourth subproblem to be investigated is:
“How do long supply chains compete on flexibility?”

The competitive dimensions of speed, dependabiliquality and
flexibility have been examined in section 2.5 tocsien 2.8.
Literature below describes long supply chains inetlSouth
African aerospace industry. This provides backgrdunto
understand how long supply chains compete on thmehsions of
speed, dependability, quality and flexibility.
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2.9 South African Aerospace Long Supply chains

2.9.1 Background

Bales et al (2004, p. 253) explains that the global aerospace
market is increasingly influenced by offset and heology
transfer issues, with OEM’s looking to low cost pkss like China
to exploit these opportunities. South Africa can Is®en as
positioned in this global aerospace market for thanufacture of
OEM aerospace components. Whilst the South Africadustry is
providing services that are cost effective on anteimational
scale, they are becoming expensive compared todnd@hina and
the Eastern block (Haupt, 2005, p. 15). With aerace
component manufacture outsourced to South Africanirnorthern
hemisphere countries, shipping costs are high aetvéry times
are long. These cost and time barriers involvedthe importing
of material and the exporting of finished producé¢sode South
Africa’s competitive advantage when competing in obhl
aerospace markets. Previous research into South icAfr
composite manufacturers practices (Snaddon and Rel@07)
which included aerospace firms, identified supplyhadn
management as an area needing further researchmjgrave firm
competitiveness.

2.9.2 Classification of firms

To establish a context of how long supply chains tine South
African aerospace industry compete, the classifioatof firms
with these long supply chains is required. Firmisicluding
aerospace firms, can be manufacturing based firmsservice
based firms, or both. For the purposes of this =@shd, a
manufacturing based firm mainly involves a transhation
process that converts physical inputs into physicaltputs.
Examples of manufacturing include aerospace interiand
exterior component manufacture, chemical manufaeturand
assembly operations. For the purposes of this aesk, a service
based firm involves mainly intangible processes &G& et al,
2006, p. 12). Examples of services include trangpbion and
distribution of aerospace goods, and the mainterraaad repair
of aerospace products. Firms that include both mfacturing and
service are not classified as such in this research

Manufacturing firms can be further classified acdarg to the
process choice employed to manufacture productdl Hi994, p.
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94) highlights the five generic types of manufactug process as
project, jobbing, batch, lineand continuous processinglThe main
decision in manufacturing process choice is whatlwoe of
product is to be made (p. 99). Chase al (2006, p. 266-267)
describes service firms according twmustomer contacgtcreation
of the service and extent of contact Customer contact refers to
the physical presence of the customer in the seeyicreation of
the service refers to the work process involvedpiroviding the
service itself; and extent of contact may be rougldefined as
the percentage of time the customer must be in t®ystem
relative to the total time it takes to perform tbastomer service.

This research will classify a firm according to wther it is a
manufacturing based or service based firm.

2.9.3 Supply chain structure

The structure of a supply chain may differ accorglibo product
and/or industry. Hau Lee (2002) provides a classation of
supply chain structure according to supply and datha
uncertainty:

« Efficient supply chain:A supply chain aimed at achieving
the greatest cost efficiency e.g. Food at a supekata

* Responsive supply chain:A supply chain that is
responsive and flexible to the needs of its custosne.g.
Computers

* Risk-hedging supply chain:A supply chain that uses
multiple sources of supply, possibly with other rfis, so
as to share possible risks in supply disruptionsg.e.
Multiple sources of electricity supply

 Agile supply chain:A supply chain that is responsive and
flexible to the needs of its customers, whilst ugin
multiple sources or pooling inventory and capacitg
share possible risks in supply disruptions. Thismdanes
the properties of theresponsive and the risk-hedging
supply chain e.g. High-end computers

Whilst Hau Lee’s classification is not used in thigesearch, it
illustrates that supply chains may differ by produand/or
industry. Explanations are provided below for thapply chain
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structure of the automotive and aerospace industfgr
comparison. Even though output volume of the motondustry is
greater than that of aerospace, both are manufacguindustries
that operate on a global scale. This may allow fepme
comparison.

Automotive industry supply chain structure

Moodley’s (2002, p. 659) research into internet bhed supply
chain integration in the South African automotivendiustry
describes relationships within and between autometisupply
chains in the past tending to be fixed, linear armdearly
demarcated. Rich and Hines (1997, p. 216) say th@taboration
in the Japanese lean networking model, such as #mployed at
Toyota in the automotive industry, has resulted an highly
structured and tiered supply chain. The focal pusing
organisation of the supply chain e.g. Toyota, ispplied by a
comparatively small number of direct suppliers whmrovide
entire sub-assemblies rather than component partBhe
traditional parts suppliers, who no longer servitiee material
requirements of the focal organisation, instead \pde parts to
the direct suppliers. The ability to integrate suigps at all
levels is aided by the small and medium-sized epteses
operating at the lower tiers of supply. These comies are
flexible, responsive, often lack a formalized maerawpent
structure and are keen to integrate with resouraxs larger
customers. Figure 3 illustrates the tiered approacded in an
automotive supply chain like Toyota.
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Focal
O Customer

1st Tier
Suppliers

O O O O O O 2nd Tier
O O\ /O O\ /O O\ O O\ /O O\ /O O\ 3rdTier

Raw
Materials

Figure 3: Tiered approach used in an automotivepypchain
(Rich and Hines, 1997, p. 216)

Aerospace industry supply chain structure

Rose-Andersseret al (2009, p. 252) explain that globalisation is
leading to the integration of aerospace firms inust a few large
groups, with local western suppliers being replaceéad some
extent by low cost country suppliers in the globmhrket place.
Bales et al (2004, p. 252) say that the outsourcing of peripher
activities by large aerospace firms has altered gtmpe of the
supply chain. As a result, the overall number ofpply chain
aerospace firms has decreased, but the subcontbese now
carries out a greater volume of manufacturing woakd of an
increasingly complex nature.

The global aerospace industry can be broken dowmo ifiive
(product-type) tiers, which perform well-defined rfations
(Haupt, 2005, p. 8). Whilst these tiers are wellfihed from a
product-type perspective, they are less so fromranfoperational
perspective. Williamset al’s (2002, p. 704) research into where
strategic capabilities should lie within global @space supply
chains found that firms nearly always operate inrmahan one
tier of the supply chain. Williamset al (2002) uses the term
supply web rather than supplyhain to highlight the complexity
of the global aerospace industry.
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Table 6 illustrates these five tiers of the globalrospace
industry as described by Haupt (2005). Both intetinaal and
South African and firms operate to various degreasall five
tiers.



Table 6: Industry tiers illustrating global aerogmasupply chain structure (Haupt, 2005, p. 9-10)

Tier Description Descriptors
One An entire aircraft with all the « Highest value added products
(Complete |required sub systems already fully System/ business integrator lev
system) integrated. This tier could also |« Low volumes
include logistics support, upgradge. High level human resources
and maintenance of the system foI yery little manufacturing
a specified period . Mostly assembly
Two Sub-systems that are made up oy# High value added products
(Major sub- | of a significant number of minor |« System integrator
system) sub-systems e.g. Complete e Low volumes
avionics system. This would still|.  High |evel human resources
involve a level of system . Little manufacturing
integration not dissimilar from « Assembly
the first tier
Three A defined assembly of e Medium value added products
(Minor sub |components indivisible into other« Sub-contractor
system) systems e.g. Gearboxes e Medium volumes
* Medium level human resources
production skills
e Manufacturing
« Assembly intensive




Table 6: Industry tiers illustrating global aeroggasupply chain structure (continued)

Tier Description Descriptors
Four A device with a clear function e Medium value added products
(Component)/that is of no use unless integrateld Sub-contractor
into a tier 3 system e.g. Electricak High volumes
circuit boards « Medium level human resources-
production skills
e Predominantly manufacturing
« Assembly intensive
Five A unit that can be defined as a |« Low value added products
(Part) single monolithic part. In some |« Sub-contractor

cases the part has not had any
value added to it through for
instance assembly or machining
processes e.g. Un-machined
castings

Highest volumes

Medium level human resources
No integration

Solely manufacturing

No assembly

rS
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From the literature, a major difference between aubtive and
aerospace supply chain structure appears to be:that

« the automotive supply chain is fixed, linear andeatly
demarcated, resulting in a tiered supply chain ab®ing a
focal organisation; whereas

* the aerospace supply chain may have firms operating
more than one tier of the supply chain, addressimgltiple
organisations needs. This leads to greater supphaic
complexity.

As a result of this complexity, case study firms this research
are not chosen according to a defined supply chstiructure such
as that given in table 6. This is not deemed probd¢ic, due to
the exploratory nature of this study.

2.10 Framework for research

The literature review above provides a strategiceowiew of a
supply chain and long supply chain; an explanatioh supply
chain management and its control of material andormation
flows within and between supply chain members; arerview of
the competitive dimensions of speed, dependabiligpality and
flexibility; and the background and classificatioof South
African aerospace firms and supply chains. To focukis
dissertation, a framework containing elements frome literature
is constructed.The framework uses three levels of qualitative
measurement when classifying data, these beirgrst-order
measurement Second-order measurement; and Third-order
measurement. The competitive dimensions of speed,
dependability, quality and flexibility from literate provide the
first-order measurements. Second-order and third deor
measurements flow from these first-order competetidimension
measurements.

Even though the management of a network of busieesiss seen
as the new arena of corporate competition (Jain &ehyoucef,
2008, p. 484; Harland, 1996), the most importannkis in the
supply network are the dyadic relationships thae firm has with
their immediate suppliers and customers (Slack, 1,99p. 168).
Research by Heide and John (1990) investigates hopurchasing
firm manages its relationship with its direct supgxls (supplier-
firm relationship), whilst Anderson and Narus (199€xplore the
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relationship between a manufacturer and its disutdrs
(customer-firm relationship). Frohlich and Westbkoo(2001)
investigate upstream and downstream integratiomtggies with
direct supplier and customer (supplier-firm relatghip and
customer-firm relationship), and note that therem®re emphasis
on research on the supplier-firm siddhe units of analysis in
this study focus on both the direct supplier-firrelationship,
and the direct customer-firm relationshiplhis is done as this
research is exploratory in nature, and aims to idBnissues on
both the supplier side and customer side for furthesearch.
Whilst activities between the supplier, firm andstomer such as
warehousing, distribution and transportation do stxithey are
indirectly addressed within the supplier-firm andistomer-firm
units of analysis. Aspects of bi-directional matalri and
information flows between supplier, firm and custem are
examined using the competitive dimensions.

The speedcompetitive dimension uses Stalk and Hout’s (1990)
three main ideas to convert to a time based supphain as
second-order measurements:

e The first idea is to provide each firm with betteand
timelier information about product orders and needdis
examines communication between supply chain membpers
and the use of IT as an enabler of information flcas
third-order measurements.

* The second idea is to shorten the lead times betwiems
by removing the obstacles to time compression. This
discusses the time barriers that exist between memsbin
the supply chain, with the aim of identifying areésr time
compression.

e The third idea is to synchronise lead times and a@pies
among the levels or tiers of the supply chain satthmore
work can flow up and down the chain in a coordindte
manner. This investigates the third-order measuremef
how material order volumes and order frequencies ar
determined in the long supply chain; and the thodier
measurement of reasons for capacity constraintshi@ long
supply chain.

The dependability competitive dimension investigates, as a
second-order measurement, what processes and puweedare in
place between supply chain members to ensure oretimliable
delivery of goods.
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With quality having a number of dimensions to it (internal,
external, aesthetic etc.) the meaning of qualityesidic to that
firm is first investigated. The quality competitivdimension is
examined using Juran’s (1999) quality trilogy, c$afyying quality
into the second-order measurements of quality plagn quality
control, and quality improvement. Because quality a large
topic, the quality trilogy second-order measuremerelp focus
the overall quality competitive dimension:

* Quality planning examines the third-order measuramef
the quality planning process with suppliers and tousers,
and the third-order measurement of trust to achiehe
planned quality.

 Quality control investigates the third-order measmrent of
the quality control process, and the third-order
measurement of performance measures that the fismsuto
prevent poor incoming material quality to the firngand
poor outgoing material quality to the customer imetlong
supply chain.

* Quality improvement addresses improvement activstidat
the firm undergoes with its long supply chain suppgbk and
customers.

The competitive dimension oflexibility is not a simple single
aspect of performance (Slack, 1991, p. 81). Thissea&rch
initially investigates what flexibility means to éhcase study
firms, followed by how the firms achieve flexibiijtin the long
supply chain as second-order measurements.

An additional competitive dimension calledther investigates
interviewee perceptions of what other than that mxaed in the
speed, dependability, qualityand flexibility dimensions may
improve long supply chain competitiveness for suigp) firm and
customer. These criteria may be either inside ortsode the
control of the firm e.g. legislation, political ihdence etc.

The long supply chain literature framework that ivde used for
this dissertation is outlined in figure 4.
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Figure 4: Long supply chain literature framework
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3. RESEARCH METHODOLOGY

The research methodology includes inputs from thiéotp study
and the main study where applicable.

3.1 Empirical research

Empirical research is used here to describe fiebksdd research
which uses data gathered from naturally occurringuations or
experiments (Flynnet al, 1990, p. 251). Empirical research is
required in complex systems involving people anduggnent, and
it tries to explain the situation or experiment its environment
(Snaddon and Reid, 2007, p. 20). This is in contres laboratory
or simulation studies, where researchers can isoldte situation
or experiment from extraneous effects, thereby gi more
control over the events being studied (Flyenh al, 1990). Supply
chains are complex and dynamic in nature (Cloial, 2001), and
require an understanding of people and equipment time
operating environment. Therefore empirical researchs
applicable in this context. Flynet al (1990, p. 257) outlines a
number of approaches in empirical research, in fbem of field
experiments, panel studies, focus groups, surveasd case
studies.Each approach is briefly explained below.

* Field experimentsinvolve the manipulation of some aspect
of the natural environment and then the systematic
observation of the resulting changes.

* Panel studiesobtain the consensus of experts in defining
terms and making predictions on a subject mattexp&rts
respond in writing to a series of questions, whiare
anonymously distributed to all members of the paneho
can change their responses. This is performed until
consensus is reached.

e Focus groupsare similar to panel studies, but the group is
physically assembled and the response is givenht® éntire
group verbally rather than in written form. Discusn
occurs with the goal of reaching consensus.

* The survey approachrelies on self-reports of factual data,
as well as personal opinion. A survey may be admiared
to a group which is homogenous with respect to @adt one
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characteristic, with the aim of determining whethé¢he
characteristic occurs or not.

* The case study approachs an in-depth examination of a
contemporary phenomenon, where the investigator hase
control over events (Yin, 2003, p. 9). The case otu
approach can be seen as a either a single caseysouda
multiple case study. The aim of the case studydsdevelop
an understanding of “real world” events (McCutcheand
Meredith, 1993, p. 240)The case study is exploratory in
nature, as it attempts to determine “how” or “whyvents
occur (Yin, 2003, p. 6).

The empirical case study approach is used for thissearch
dissertation The literature review did not find any literature
specifically examining long supply chains in the B8b African
aerospace industry, and how they compete. Therefdies
research can be seen as exploratory in nature, fasisi to
determinehow long supply chains in the South African aerospace
industry compete. In addition, the aim of this raseh is to
develop an understanding of the “real world” of kpnsupply
chains, where the investigator has little controleedy and
Ormrod (2005, p. 144) say that the purpose of tlese study is
“To understand one person or situation (or perhapsery small
number) in great depth.” This makes the case stagproach the
most viable of the empirical methods.

3.2 Case study approach

The single case study approach examines a partrcslauation
which is unlikely to occur again. Multiple case siies examine
several related situations, where links between shteations may
highlight similar aspects. As the goal of this raseh is to
determine how long supply chains compete, the udeseveral
South African aerospace firms provides a betteraidd operating
practices than a single firm. This research therefauses the
multiple case study approach.

Multiple case studies follow replication logic, whee the original
findings in the first case study are replicated Snbsequent case
studies. This replication logic requires a rich udretical
framework for generalising to new cases, where tenditions
under which a particular phenomenon is likely to Heund
(literal replication), as well as the conditions @i it is not
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likely to be found (theoretical replication), areased (Yin, 2003,
p. 47).

The replication approach used in designing multigl@se studies
is seen in figure 5. The initial step consists ohebry
development, followed by case selection and the idigfon of
specific measures in the design of the data colietctprotocol.
Each individual case study requires evidence toicade whether
the research questions are demonstrated or notwalH as its
conclusions. Each of the individual case study cluscons
provides the information needing replication by ethindividual
cases. Cross case conclusions indicate the extemt tloe
replication logic, and whether the predictions fromheory
produce the required results. The dotted feedbaa&pl in figure
5 represents an instance where an individual catselys does not
suit the original design, requiring the redesign othe
propositions from theory, or a change in the datallection
protocol. This is necessary as adhering to the orad research
design when a discovery is made means that the deforting
process only suits the original theoretical propesns, ignoring
or distorting the discovery.

_ ' Analyse and
Define and design Prepare, collect and analyse conclude

> ¢—>
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development » casestudy | casereport ¥ ¢
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protocol ' - recommendations
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conduct  [p individual
»| remaining [—| case reports [
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Figure 5: Multiple case study method (Yin, 2003, 50)
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Theory development is performed in section 2 of sthieport.
Theory development prior to the collection of caseudy data is
an essential step in doing case studies. Theoryed@wyment aids
in defining the appropriate research design andadabllection,
but also becomes the main vehicle for generalisthg results of
the case study (Yin, 2003, p. 33).

3.3 Case selection

Cases chosen for multiple case studies do not fwlko statistical
sampling logic, where cases from a chosen populatiare
randomly sampled to obtain accurate statistical d=arice on the
distribution of variables within the population (&8nhardt, 1989,
p. 537). Multiple case studies are chosen to folleaplication
logic, where the individual cases either predicisliar results, or
contrasting results but for predictable reasonsn,Y2003, p. 47).
The samples for multiple case study research canchesen to
represent an industry or theoretical category tolowl for
replication logic (Eisenhardt, 1989, p. 537). Thresearch is
concerned with a sample within the South Africanraspace
industry, with the criteria that the chosen firmé&ould have a
long supply chain. Replication logic across thismgde looks at
how these firms with long supply chains compete dhe
dimensions of speed, dependability, quality andxikglity.

The sample size for this multiple case study cande¢ermined a
number of ways. Glaser and Strauss (1967, citednf®isenhardt,
1989) recommend that no cases should be added whtes
theoretical saturation point is reached. The thaor&l saturation
point is the point where phenomena observed havenbseen in
previous cases, and incremental learning is minimRlue to the
limited number of South African aerospace firms, wsll as time
and money constraints, theoretical saturation may difficult to

achieve. Eisenhardt (1989, p. 545) recommends usbegween
four and ten cases when building theory from castudy

research. Fewer than four cases make it difficubt generate
theory with much complexity, whilst more than teases make it
difficult to cope with the complexity and volume othe data.
Whilst this case study research is exploratory iature and does
not attempt to build theory, these recommendatioappear
reasonable and are followed.
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An initial case selection for this study was doredugh:

« An examination of the South African Defence Industr
Directory (www.sadid.co.za) to obtain descriptionand
contact details of South African aerospace firmsirnks
with involvement in the aerospace industry and whay
potentially have a long supply chain were selectd&dhth
manufacturing and service related firms were incddd

» Discussion of the relevance of these selected firmigh
project sponsors and relevant personnel. Projeconsprs
required specific aerospace firms to be included tims
study. Additional firms for this research that weneot
selected from the South African Defence Industryré&dtory
or required in this study were suggested by project
sponsors. As project sponsors of this research esl@vant
personnel have been involved in the South African

aerospace industry for a number of years, they have

knowledge of firms who fulfil long supply chain dgria, as
well as firms who would be most willing to particape in
the research.

Nine firms in total were approached to participate this
research. Eight firms agreed to participate. Themfiwho did not
wish to participate (after initially agreeing to pécipate) cited
that being an aerospace project-driven firm with camplex
supply chain would make for difficult research. Fhober, two of
the eight firms have not been included in the stuby

 Information gathered from the interviewee in theasft firm
was inadequate due to a lack of participation dgrithe
interview process.

* The second firm, which has an aerospace divisionhwi it,
put forward another non-aerospace division withimetfirm
for participation in this research. Whilst this n@erospace
division does fulfil the long supply chain criteridt does
fulfil the critical aerospace industry criteria.

From the nine firms, six firms, Firm A to Firm Freaincluded in
this study.
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3.4 Case study protocol

The case study protocol increases the reliabilit case study
research, and it is intended to guide the investogain carrying
out the data collection (Yin, 2003, p. 67).

3.4.1 Focus of study

The main problem investigated in this study is hdeng supply
chains compete. The research subproblems of howglesnpply
chains compete on the competitive dimensions of epe
dependability, quality, and flexibility contributeto the
investigation of the main problem. To focus the dyuand help in
the investigation of these subproblems, a classifion scheme is
used to identify the case study firm’s suppliersdacustomers.

3.4.1.1 Supplier classification

The initial supplier classification scheme in thelgd study was
performed using the Kraljic matrix. The Kraljic mrax (Kraljic,
1983) provides a framework on how to manage supply
relationships. Purchased materials in the Kraljicatmx are
classified by supply risk and profit impact. Supplgisk is
assessed by material availability, competitive dendar material
substitution. Profit impact is determined by volunoé materials
purchased or percentage of the total purchase cdste Kraljic
matrix can be seen in figure 6 below.

Leverage Strategic
Profit Iltems ltems
Impact
Non-Critical Bottleneck
ltems Items
Supply Risk

Figure 6: Kraljic matrix (1983, p. 112)
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From the four quadrants of the Kraljic matrix inglire 6:

* Non-critical items call for standard product purchag,
efficient processing of orders, inventory optimit@at and
order volume monitoring, possibly through spot phasing
in the market.

» Leverage items let the purchasing firm exploit ifsll
purchasing power through negotiations, target pmgciand
product substitutions.

» Bottleneck items need to be secured through volume
contracts even if a cost premium is attached to tlatract,
vendor control, backup plans and security of invemeés.

« Strategic items call for the development of suppdhain
partnerships through the use of long term supplytecacts,
and may require the firm to consider make or buyigeons.

A full explanation of the Kraljic matrix can be fod in
Appendix A. The pilot study is discussed in secti8m.4 below,
and the full pilot study can be found in Appendix B

Difficulties were found when wusing the Kraljic maxr for

supplier classification in the pilot study. Discueas with the
interviewee revealed that items with low supply kisand low
profit impact would generally be sourced locallysAhe purpose
of this research is to look at the long supply cimaroblem, this
makes the non-critical item quadrant of the Kraljimatrix

redundant. Another difficulty arose in attempting tit items into
the required quadrants. Day (1986) asked what ebygact meant
by supply risk and profit impact, and how could should we
measure these dimensions in practice. This issus warified in
the pilot case study, as the interviewee could ratsily fit the
items into the quadrants. This could affect theiadllity of the

research, as another interviewer who uses the Kcahatrix may
find that the interviewee has different measurensefor supply
risk and profit impact. These difficulties resultedn the

abandonment of the Kraljic matrix for classificatioof the
supplier-firm unit of analysis.

A number of other criteria are instead used to cl&g the final
supplier-firm unit of analysis:

* The suppliers should generally be geographicallystdnt
(i.e. on another continent) from the case studynfjrto
fulfil the long supply chain criteria. If it proveempossible
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to obtain a geographically distant supplier, a Soutfrican
supplier is used. The South African or short supplyain
results are not generalised with the long supplgules, and
similarities and differences are discussed.

e The supplier must provide a part with strategic iompance
to the firm. It was thought that supply chain maeagent
personnel in the firm, with an in-depth understamgiof
their supply chain, could identify parts with stedftic
importance to the firm. It is up to the supply chai
management personnel to decide what criteria cliassia
strategic part. Reasons to why the part is conseéder
strategic in nature must be determined from the
interviewee.

e The number of suppliers to the firm that fulfil the criteria
will be chosen within reason. This means that iflarge
number of suppliers with strategic parts exist, thapply
chain management personnel will be asked to limhtet
number to the most strategically important suppsier
ideally a maximum of 3 suppliers.

3.4.1.2 Customer classification

The final customer-firm unit of analysis is clasifl on similar
criteria to the final supplier-firm unit of analysi

e The customer should generally be geographically tamng
(i.e. on another continent) from the case studynfjrto
fulfil the long supply chain criteria. If it proveempossible
to obtain a geographically distant customer, a Sout
African customer is used. The South African or shor
supply chain results are not generalised with thend
supply results, and similarities and differences ear
discussed.

e The customer must receive a finished assembly oghtstgic
importance from the firm. It was thought that suppdhain
management personnel in the firm, with an in-depth
understanding of their supply chain, could identify
assemblies with strategic importance. It is up hetsupply
chain management personnel to decide what criteria
classifies a strategic assembly. Reasons to why phet is
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considered strategic in nature must be determinexnf the
interviewee.

e The number of customers that fulfil these critendll be
chosen within reason. This means that if a largenber of
customers that are supplied with strategic assesdléxist,
the supply chain management personnel will be asked
[imit the number to the most strategically importan
customers, ideally a maximum of 3 customers.

3.4.2 Data Collection Procedures

Flynn et al (1990, p. 256) outline sources of evidence in
empirical research adhistorical archive analysis, participant
observation, outside observation, questionnaireslanterviews

* Historical archive analysisdeals with the latent meaning of
history, where primary and secondary sources ofadate
used to try and reconstruct the original event (dge1989,
p. 125).

 Participant observationinvolves the researcher becoming
part of the process being observed, in order tooreicwhat
the participant’s experience. Participant obseroatimay be
used as a component of action research, where asqrer
within an organisation collects and analyses dag¢garding
an ongoing change (Dubin, 1976, cited from Flymen al,
1990, p. 258).

* Outside observationuses an unbiased observer to collect
data, employing methods such as Industrial Enginegr
techniques to collect data systematically.

* The questionnaire is a commonplace instrument for
observing data beyond the physical reach of the esher
(Leedy, 1989, p. 142), and requires great thought i
creating the line of questioning to fulfill reliabty and
validity criteria.

* Interviews can be in the form of ethnographic interviews,
structured interviews and semi-structured intervsewAn
ethnographic interview facilitates the discovery of the
meaning of specific concepts. A general questionasked,
followed by further questions based on the respandé
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answers to previous questions. Atructured interview
involves the use of a script specifying questions be
asked. Other questions may be asked based on thectdbn
of the conversation, but all the questions specadfiey the
script must be asked. In this way, the structurederview
will appear to be a guided conversation rather than
structured query (Yin, 2003, p. 89). Asemi-structured
interview follows the standard set of questions hidne or
more individually tailored questions to get clam&tion or
probe a persons reasoning (Leedy and Ormrod, 2005,
184).

The primary source of evidence for this case stuagearch is
obtained from semi-structured interviews with relevant
personnel. With this case study research into laupply chains
being exploratory in nature, the semi-structuredteirview
approach allows for the exploration of the questsoset by the
script, as well as additional lines of questioningnat may
develop. This can provide a rich understanding bé tong supply
chain process, its environment, and the relativepomance of
some factors. The interviews in this case studyesh may be
supplemented by documentation, observations andstio@naires
(McCutcheon and Meredith, 1993, p. 242). Intervieware
conducted with personnel in procurement and suppkain
activities who are involved on a strategic level smpply chain
activities. Interviews are conducted face-to-facethwpersonnel
who reside in South Africa, and telephonically oravemail with
personnel who reside overseas. These are discubséaiw:

» As case study firm personnel reside within SouthriAg,
face-to-face interviews are possible. According Leedy
and Ormrod’s (2005, p. 185), face-to-face interveewllow
the researcher to gain the interviewees cooperatiand
thus also yield the highest response rates in quaive
research. But the time and expense involved may
prohibitive if the needed interviewees reside invariety of
states or countries.

* Due to geographic distances between the case stuudw
and its suppliers and customers (i.e. a long supphgain),
face to face interviews with suppliers and customeés not
possible. The use of either a telephone interview an

be

email questionnaire to obtain supplier and customer

perceptions was considered. Leedy and Ormrod’s &0p.
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185) descriptions of these two methods of obtaining
gualitative data were taken into account:

Telephone interviews are less time consuming andsle
expensive than face-to-face interviews, and theermasher
has access to geographically distant interviewedm vinave
a telephone. Whilst the researcher cannot establible
same cooperation as in a face-to-face interview,ddes
allow for the researcher to clarify ambiguous anssvend
seek follow up information. Even though responsderas
not as high as in face to face interviews, it isgher than
that of a mailed questionnaire. Because interviewake
time, they are not practical when large sample sizare
important.

Questionnaires, administered by post or email, deensent

to a large number of people, including geographlgal
distant people, making them far cheaper to admiaisthan

face-to-face interviews and telephone interviews.utB
guestionnaires also experience a low return rated a
guestions can be misinterpreted, possibly distogtin
information. Specifying all questions in advancencalso

eliminate the possibility of exploring issues araunthe

topic, reducing the depth of the picture.

Because little is documented on long supply chainsthe South
African aerospace industry, a broad understandirigtlce area is
required. The questionnaire allows for specific gtiens to be
addressed relating to competitiveness in long sypphains, but
prevents the exploration of other possible areasimportance.
Because the purpose of this exploratory case stuelsearch is to
create initial understanding, the questionnaire ggrh is not
appropriate. The telephonic interview approach ised, as it
allows for geographically distant customers and gluers to be
reached, and topics around the interview questiooan be
explored if required.

The initial sample size of suppliers and customefer the
telephonic interviews for seven case studies wakuelated to be
a maximum of 42 suppliers and customers. This icdiese with
seven case studies and the maximum of three supplaand three
customers to be telephonically interviewed for eachase study,
42 supplier and customer interviews is possible dBppliers in
each firm + 3 customers in each firm) x (7 firm$Because of the
time and cost constraints that exist in phoning #4%2erseas
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suppliers and customers, this is not viable. Insteanly one
overseas supplier and customer in each firm is pélenically

interviewed. This will give a maximum of 14 telephic

interviews, from (1 supplier in each firm + 1 custer in each
firm) x (7 firms). Whilst this will bias results tdean towards
one specific supplier and one specific customerthe case study
analysis, here it is sufficient as this researcheisploratory in
nature.

To ensure logic and quality of the research desiignkept, a
number of criteria exist. These criteria awoonstruct validity;
internal validity; externalvalidity; andreliability (Yin, 2003, p.
34):

e Construct validity is to establish correct operata
measures for the concepts being studied. Constmadtdity
in this research is guided by the found literature.

 Internal validity is to establish a causalelationship,
whereby certain conditions are shown to lead to erth
conditions, as distinguished from spurious relatsdnps.
Internal validity will not be discussed here, as is
applicable to explanatory or causal studies, not in
exploratory studies as in this research.

« External validity is to establish the domain to whi the
studies findings can be generalised.

* Reliability is to demonstrate that the operationfsaostudy-
such as data collection procedures-can be repeateth the
same results.

These criteria are discussed individually below.
3.4.2.1 Construct Validity

The wuse of multiple sources of evidence, known astad
triangulation, can help obtain the most accuratetpre of events
and ensure construct validity (McCutcheon and Madathd 1993,
p. 244). In-firm data triangulation is performed this study by
addressing different interviewees in the firm witthe same
guestions from the interview tool. lIdeally, threeterviewees per
firm are used to ensure data triangulation, butsths dependent
on firm size. To help reduce variation and volumedata created
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in the case studies, multiple interviewees withimetsame firm
are required to use the same suppliers and custemiar the
classification process. This means that the suppbad customer
classifications that the first interviewee in therrmh uses are
required to be used by the next interviewee in them. This
ensures that a maximum of 3 suppliers and 3 custesmare
involved in data analysis for each case, therebyu®ing the
study.

Suppliers and customers used in the supplier-firmd a&ustomer-
firm units of analysis are directed with the sameavant line of
guestioning to that used for the face-to-face firmerview. This
helps develop convergent lines of inquiry throughetuse of
different sources of information, resulting in morenvincing
case study findings and conclusions (Yin, 2003,98).

A chain of evidence, similar to that used in foréns
investigations, needs to be maintained to ensurenstouct
validity. The principle is to follow the derivationof any
evidence, ranging from initial research questiomsutlitimate case
study conclusions. The following steps are usedthmns research
to ensure the chain of evidence is maintained (Y2003, p. 105):

e The report should make sufficient citations to thelevant
portions of the case study database.

e The database should reveal the actual evidence and
indicate the circumstances of collection e.g. timed place
of an interview.

* These circumstances should be consistent with pdoaces
and questions in the case study protocol, to showe t
protocol was followed.

* A reading of the protocol should indicate the litketween
the contents of the protocol and the initial stugyestions.

3.4.2.2 External validity

With the focus on selected cases in the South Adnicaerospace
industry, there is no certainty that the findingseavalid for
other populations beyond those chosen. Even thotigdory may
be used to provide a base for comparison and veaifion to
maintain external validity in selected single castudies (Yin,
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2003, p. 34), this proves difficult for this resedr This is
because long supply chain literature is limited.ighhighlights
the fact that this study is exploratory in nature.

External validity in the multiple case studies cd® achieved

through replication, where the results of the inidival case

studies are comparable to one another (McCutcheond a
Merideth, 1993, p. 244). But because selected casesude both

long and short supply chains, with emphasis on losgpply

chains, the results could be biased towards longpdu chains.

3.4.2.3 Reliability

Reliability of the case study is enhanced throudte tuse of a
case study database. A case study database is aovayganising
and documenting the data collected for case studiidse database
allows other investigators to review the evidencieedtly and not
be limited to the written case study reports, aliog them to
make their own conclusions (Yin, 2003, p. 102). Thatabase
consists of four components (Yin, 2003, p. 102):

» Case study notes The notes consist of interviews,
observations and document analysis, and may Dbe
handwritten, typed or in audio form. The notes imid case
study consist of transcribed interviewee audio rebogs,
and are classified according to the measurementspded,
dependability, quality and flexibility for the supier-firm
and customer-firm in each case study.

* Case study documentdNo documents are collected in this
research. Semi-structured interviews provide theleso
source of information.

e Tabular materials No tabular materials are collected from
case study sites in this research. Tables will hoare be
used in single and multiple case analysis for data
reduction.

* Narratives Narratives consist of open ended answers to
the questions in the interview instrument. Relevant
evidence from interviews, documents and observasion
needs to be cited in composing an adequate answaese
guestions and answers can then serve as a basis for
composing the individual case studies, as well he tross
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case analysis. Whilst narratives are used to anepBktin
this research, they are not included in this datadbaas the
case study notes are deemed sufficient.

3.4.3 Interview guidelines

A standard protocol is followed when setting up éato-face
interviews with case study firms and telephonic amtiews with
the firm’s suppliers and customers. The proceduoe €ontacting
local firms for face-to-face interviews generallyasts with an
initial phone call to make contact with the firmf the relevant
person in the firm agrees to participate in theearsch, an email
describing the research, method and times requiredsent to
them. In certain cases, the relevant personnel dowlot be
reached telephonically at that point and the autlas asked to
send an email explaining the research to them. Héyw did not
reply to the email, a follow up email and a telemieocall were
made to ask if they wanted to participate in theseaarch. If there
was no reply after attempting to contact the relev@erson three
to four times (within reason), it was taken thatethdid not want
to participate in the research. International suppland customer
details for the telephonic interviews are generabtltained from
the face-to-face firm interviews. These internatadncustomers
and suppliers are initially contacted via email. i$hemail was
either sent by someone in the local firm that knowsho to
contact in the international firm, or by the authofhe author
cited the local firm contact when contacting intatnonal
suppliers and customers. Generally, two emails anghone call
were made when asking international suppliers amdtomers to
participate in the research. Again, if there was neply after
attempting to contact the relevant person, it wa&en that they
did not want to participate in the research.

Guidelines to conducting interviews in a qualitagivstudy by
Leedy and Ormrod (2005, p. 147-149) is used to depea
structure for the interview process for this reselar

1. Identify some questions in advanceAll questions are
identified in advance, guided by the literature atite pilot
study. Alternative topics based around how long plp
chains compete will however be discussed if theysarin
the interview. The exact wording of the gquestiongymnot
be the same in each of the interviews, dependingwdmat
information is covered in the conversation. ChoidaHong
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(2002, p. 474) say that the interview conversatsimould be
allowed to proceed at its own pace, with the reeument
that all of the questions in the interview tool aaeswered.
Repeat visits may be necessary to finish the intews or
to interview additional people.

. Make sure the interviewees are representative of tghroup
People should be chosen that you expect will giveuy
typical perceptions and perspectives. People in the
aerospace firms with titles such as supply chainnager,
procurement manager, purchasing manager etc. wid b
interviewed for this study. These personnel willeialy be
in middle to upper management positions, as theyn ca
provide a strategic, tactical and operational oview of
their supply chain. A competitive dimension like ality
may require input from somebody in the quality defpaent
of a firm.

. Find a suitable location Face-to-face interviews will be
conducted on-site at the aerospace firm, ideallyamuiet

location without distractions or interruptions. Feto-face

interviews based at the aerospace firm may alsowlfor a

plant tour, which will better place the case studperating

environment in context. Telephonic interviews wilbe

conducted off-site in a suitably quiet location.

. Get (written) permission:The nature of the study and the
plans for using the results need to be explainedetanch
participant. The study will be described to the parpant
as an investigation into how long supply chains qute in
the South African aerospace industry. Any informatithat
is deemed confidential will be kept so. An abstraaxft the
research report will be offered to the participamthce the
study has been completed.

. Establish and maintain rapportThe conversation between
researcher and participant should begin with sntalk that
can break the ice. The researcher will be courtecumd
respectful at all times, and genuine interest whld shown
in what the participant has to say. Evaes al (2004) say
that minimal encouragements should be used in ivitews
to indicate to others that you are interested inawhhey are
saying. A minimal encouragement (p. 54) “is a prantpat
indicates that you’re listening to what the clieird saying
and that you want him or her to continue.” This mag
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something like “uhm-hmm” or “right” that indicateshat
you want the participant to continue.

6. Focus on the actual rather than the abstract or
hypothetical: Revealing information will more likely be
obtained if the participant is asked what they dio would
do in a specific situation. This can be seen in @edt
guestion like *“how are performance measures used in
controlling or preventing poor quality with suppli€?”
instead of phrasing the question as “what is thdermof
performance measures in controlling or preventingop
guality with suppliers?”

7. Don’t put words in people’s mouthsPeople must choose
their own way of expressing their thoughts. The eascher
needs to listen and let people say what they wantsay in
the way they want to say it.

8. Record responses verbatim:Where possible, the face-to-
face conversation will be recorded to provide a mor
accurate rendition of the interview. Recording all® the
guality of the interview to be raised significantlyf the
researcher does not have to take meticulous nofdgnn et
al, 1990, p. 259). If the participant does not want be
recorded, the interviewer will need to rely on hawditten
notes and memory. The telephonic interviews witlpgliers
and customers will not be recorded due to equipment
constraints, and will therefore rely on hand wrintenotes
and memory.

9. Do not show your reactionsThe researcher should try to
not show surprise or disapproval of what the paigpeant
says to increase the Ilikelihood of getting accurate
information.

10. Remember that you are not getting the facBarticipants
responses should always be treated as percepti@ather
than facts.

11. The results of focus groups should take group dwines
into account:When two or more individuals are involved in
a single interview, the individuals will rarely a@as true
equals. This research will always try and interwie
participants on a one to one basis to omit groymamics.
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3.4.4 Pilot study

The purpose of the pilot case study is to help nefidata
collection plans with respect to both the conterfttbe data and
the procedures to be followed (Yin, 2003, p. 79)ccdrding to
Leedy and Ormrod (2005, p. 188), the pilot studyoals for the
fine-tuning of clear and concise questions that lwslave time
over the long run before data collection begins.eTpilot case
study has been tested in a firm not included in theal study.
The firm used for the pilot study is involved indghmanufacture
of carbon fibre products, a material used in thermpace
industry, and has a long supply chain on both incognmaterial
and outgoing products. An initial and final pilottudy was
conducted within the same firm. The full pilot stud¢an be found
in Appendix B. Appendix B contains:

» The initial pilot study research framework (p. 195)

* The initial pilot study interview tool (p. 200);

* The initial pilot study interview transcription (R03);

* Initial pilot study analysis and resulting changesmde to
the initial research framework (p. 211);

» The final pilot study research framework (p. 222);

* The final pilot study interview tool (p. 224);

* The final pilot study interview transcription (p.22);

* Final pilot study analysis and resulting changesdmato

create the research framework found in the mainomrep(p.
237).

All literature and research methodology content the main
report contains the relevant input from the pilotudies. Some
important changes to the research methodology agsult of the
pilot studies are discussed within the relevant tsems of this
main report. Some changes to the main research énaork
(section 2.10) as a result of the pilot studies|iube:

e The use of Stalk and Hout’s (1990) three ways tomvcert to
a time based supply chain is used as second-order
measurement categories for the speed competitive
dimension. The pilot study questions were looselyupled
around Stalk and Hout's ideas, but also includeduts
from other sources. The use of Stalk and Hout'sethideas
helps to focus the speed competitive dimension, and
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explore the other inputs within the quality dimeaosi
(Appendix B, p. 214, p. 217).

» Dependability examines the general processes and
procedures that are in place to ensure on time aifelle
delivery of goods from suppliers and to customefBhis
will provide a broad overview by the interviewee# ovhat
aids in dependable delivery, instead of Ilimiting eth
interviewee as done in the pilot study (Appendix B,216).

e The use of the Juran trilogy of quality planninguaity
control and quality improvement as second-order
measurements for classifying quality. Quality wastially
classified by second-order measurements in therétere
perceived to be important. The addition of an iamilti
guestion asking what quality means to the interveewwill
help establish context for quality, not done in tipelot
study (Appendix B, p. 215).

e The pilot study uses second-order measurements ecull
from literature to try and understand flexibilityBut with
numerous flexibility second-order measurements, sthi
constrained the exploration of other possible detiimns of
flexibility. The use of the interviewee’s definitho of
flexibility to understand what flexibility means fothe
firm, its suppliers and customers is used for thaimstudy
(Appendix B, p. 218).

Other changes made are discussed within Appendix\Biile the
pilot studies interviews are fully transcribed, gnparts of the
interviews perceived to be important for the mainudy are
included in the appendices. This is done as thisemsch is
primarily looking for theme, not content. The staard of the
writing of pilot studies is not to the same leves dahat in the
main report. This is not deemed an issue, as theppse of the
pilot study is to establish the framework, not fdata analysis.

3.4.5 Final interview tool

The heart of the case study is a set of substanguestions that
reflect the actual line of inquiry (Yin, 2003, p3Y. Evanset al’s
(2005, pp. 43-60) guidelines to effective questingi in
interviews has been used in formulating questionsr fthe
interview tool. Effective questioning requires these of both
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open-ended questions and close-ended questions aoilifate
communication. Open-ended questions that are ondaasmould be
used to stimulate detailed responses, allow thesintewee to tell
their story in the own way, and let the intervieweetroduce
relevant topics. Open-ended questions frequentlygibewith the
words “could”, “could you” and “how”. Closed questns, whilst
preventing the interviewee from exploring or clayifig his or her
concerns, are useful when focus on a specific paoitrequired.
The exploration of one topic per question at a tinsedone to
prevent the interviewee from becoming confused. dddition to
Evans et al’s guidelines to effective questioning, a number of
changes to the interview tool as a result of thetia and final
pilot study have been made. Some of these changekude:

* A separation of the supplier-firm and the custonfem
units of analysis in the final interview tool (Appdix C, p.
248-253). Initially, the line of questioning (Appdix B, p.
200-202) would examine the supplier and customertsirof
analysis directly after one another, as seen in WHmuch
information does the firm share with its suppliets?and
directly afterwards “How much information does tHeam
share with its customers?” It was found that thesadls to an
overlap between the supplier-firm and customer-fiumits
of analysis, as the interviewee would sometimes tsWi
between talking about the supplier and customer the
same sentence. This is likely because supplier angtomer
units are not completely separated in questioninglhis
makes it more difficult to analyse independent wniof
analysis. To rectify this, the complete set of qtiess
relevant to the supplier-firm unit of analysis isirdt
investigated, followed by the complete set of quess
relevant to the customer-firm unit of analysis.

Once the supplier-firm and customer firm units amalysis
were separated, it was found during the intervigwocess
that greater discussion on the supplier firm uaoftanalysis
was undertaken, whereas the answers to the custofme
unit of analysis were shorter in length. This mlag a result
of the interviewee becoming tired towards the ermd
the interview when the customer-firm questions wer
being asked. To try and fix this, the questions o¢lme
customer-firm and supplier-firm wunits of analysiare
alternately asked at the beginning of the intewie
This is done with multiple interviewees (when alele)
within the same firm.
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* A change in the order of questioning in the integwi tool.
It was found in the pilot study that some competHi
dimensions could encompass content relevant to pothe
competitive dimensions. This is especially evideimt the
guality competitive dimension (e.g. Garvin’s (198&)ght
dimensions of quality), which can also cover elem®rnof
speed and dependability. To try and keep the cottpe
dimensions as independent from one another as [bdssi
guality will be examined after speed and depend#&pil In
this way, the speed and dependability content whlhve
already been discussed, and is less likely to appwéhin
the quality dimension. Flexibility appears from thgilot
study to be relatively independent from the speed,
dependability and quality, and is asked last.

« A change in the tone of the interview questionsprr an
“adversarial” tone to a more “collaborative” toneAn
example of an adversarial type tone used is “Howesldhe
firm control or prevent poorincoming quality from its
suppliers?” (Appendix B, p. 225). This in the final
interview tool has changed to “How is poor quality
controlled or preventedwith suppliers? (Appendix C, p.
250). The first question squarely puts the blame dre
supplier for poor quality, whereas the second quest
recognises that poor quality may occur, but doest no
directly blame the supplier. A sense of vaguenessadded,
which may help identify where the source of pooradjiay
originates (e.g. incorrect customer specificationsr
supplier manufacturing processes).

* An addition of an “other” question in the interviewool
that examines issues that have not been containmedhie
competitive dimensions of quality, dependabilitypesed and
flexibility. With this case study research beingpdaratory
in nature, this will help identify areas for futureesearch
into improving long supply chain competitivenessathdo
not fit into the developed framework.

The initial and final pilot study interview toolsaon be found in
Appendix B. The final interview tool used in the mmastudy for
this research can be found in Appendix C. The finaterview
tool will first ask general questions to provide amerview of the
case study firm. Suppliers are classified and theplier-firm
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unit is examined on how it competes on the dimemsiaof speed,
dependability, quality and flexibility. This is fbdwed by
customer classification and how the customer-firmitucompetes
on the dimensions of speed, dependability, qualitynd
flexibility. A standard list of definitions for thdinal interview
tool is compiled to explain what a definition incuestion means
if the interviewee is unsure. This will help enhanwalidity
between the case studies, and provide focus to guestions.
Only areas where uncertainties are thought to arhseve been
provided with standard definitions. The standardstli of
definitions can be found in Appendix C (p. 254-255)

3.4.6 Data analysis

According to Yin (2003, p. 109), “data analysis ®sats of
examining, categorising, tabulating, testing, or hetwise
recombining both qualitative and quantitative evinde to address
the initial propositions of a study.” With the inél propositions
in Yin's explanation replaced by initial problem asaements in
this exploratory case study research, data analysi$ be guided
by the main problem statement that led to this r@esd in the
first place. The main problem is to investigate hdang supply
chains compete. The sub-problems are to examine hlowg
supply chains compete on the dimensions of speexpesdability,
guality and flexibility.

Yin's (2003) technique of cross case synthesis tata analysis
in multiple case studies is used. Yin (p. 133, 2DGays that the
technique is relevant if a case study consists ommimum of
two cases. With the investigation of six case sw\dgi the
technique is applicable to this research. Initiglindividual case
studies use McCutcheon and Merideth’s (1993) lodiepproach
in analysing data, where logical connections amotingg events
are sought, relying on prior knowledge obtained rrothe
literature survey. Multiple case studies will themse the
outcomes from the single case studies to draw crosse
conclusions. Yin (2003, p. 134) suggests the usewmfrd tables
that display the data from the individual case s&slaccording
to some uniform framework when drawing cross-case
conclusions. McCutcheon and Merideth (1993, p. 244)y that
tabular displays can help sort out patterns and onpnt
information from the masses of material that a catedy can
generate. With this in mind, tables will be usedr fdata analysis
in cross case synthesis for this research. Tabelarstruction has
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been aided using Miles and Huberman’s (1994) worlk o
gualitative data analysis techniques, together witiputs from
Gerwin and Tarondeau’s (1983) and Choi and Hon@28(J2) case
study tabular construction. The table will use thegpeed,
dependability, quality, flexibility and “other” diensions to
provide a framework to summarize and reduce theadat cross
case synthesis. Tables will be constructed for bolle supplier-
firm and customer-firm units of analysis. A sampbé the table
for cross-case analysis can be found in AppendiXpD 257).

Data analysis in this research is done byeme as opposed to
content Case studythematicresearch, such as that by Choi and
Hong (2002) and Gerwin and Tarondeau (1982), attesmpo
classify data into thematic measurement categorifesm the
created framework. The data put into these measerem
categories needs to fit the theme, the wording litses not
necessarily relevantContentresearch, such as that by Williams
et al (2002), identifies specific characteristics of ady of
material e.g. words, and may involve coding of thmterial in
terms of predetermined and precisely defined chéeaistics
(Leedy and Ormrod, 2005, p. 144). This may be aided a
gualitative software package that allows for codinf the data.
Thematicdata analysis is used in this research as it lbretteits
the exploratory nature of the study.

Miles and Huberman’s (1984, p. 215) technigue odunting is
used to identify the “most likely” results withinaeh thematic
measurement category for cross-case analysis. Thenber of
similar interviewee responses within each measuremeategory
is counted, and a percentage is assigned based hen tbtal
number of responses for that measurement categdhyjs allows
for identification of important themes within comptve
dimensions for further research.

3.4.7 Reporting case studies

The format of this report will initially present €hsingle case
studies wusing speed, dependability, quality, fleiXity and
“other” dimensions as sub-sections within the castedy. Cross
case analysis will use the results of the singleseastudies.
Again, the sub-sections of speed, dependability, alguy,
flexibility and *“other” will be used in cross caseanalysis,
together with tabular materials for data reductioand
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comparison. The names of the case study firm, sugrpsl and
customers will be kept anonymous in this research.

Only the parts of the interviews that the authorlibges as
relevant to the research questions have been trabed. A
standard format is used when transcribing intervieata:

* Words in normal font not in quotation marks reprasea
paraphrasing of the interviewee’s words. This isnéoif the
interviewee’s words can be written in a simpler foat to
that written verbatim. This is also done if inteewee’s
words are not recorded.

* Words in italic font that are not in quotation marks are
used when the author is making a general commentywloen
asking the interviewee an additional question thatnot a
specific interview tool question.

e "": Words in normal font that are in quotation maxkare
used when the interviewee is quoted verbatim. Tiisdone
either when the interview has been recorded and
transcribed, or from writing down the intervieweebxact
words on paper during the interview process. Whikstery
effort has been made to transcribe the intervieweebatim
when it is put in quotation marks, a number of niggble
errors may still be present due to the nature ofe th
transcription process.

* .... Represents either a long pause in the conveoggtior
the exclusion of some of the interviewee’s convdiea
which does not contain any perceived relevant imfation
to the research framework.

* () Words that are put in brackets are used tocplaa
portion of the conversation in context. Context mde
required when some of the interviewee’'s verbatim
conversation is excluded when it is perceived td gontain
any relevant information to the research framewouk, it
can be written in a simpler form. Brackets may als® used
to substitute names or words that may give away the
identity of a supplier, firm or customer.



83

4. SINGLE CASE ANALYSIS

4.1 Sources of evidence

Single case studies are written up using the spekxhendability,
guality, flexibility and “other” dimensions as admework. Both
supplier-firm and customer-firm units of analysiseadiscussed
within these competitive dimensions. All informatioobtained
from interviews and written up in these case stwdie based on
interviewee perceptions. Multiple sources of evidenenhance
the construct validity of the case study. Case A tase F
contains inputs from the supplier, customer andrfiparticipants.
Within each case, suppliers, firm and customers are@ividually
referenced as named in the units of analysis. Rap@nts in case
A through to case F are listed as participant 1 othgh to
participant 19 in Appendix E through to Appendix Sources of
evidence for each case study are given in table 7.

Table 7: Sources of evidence for single case stadie

Case A Case B
Reference Interviewee Reference Interviewee
Firm Firm A Director Firm B Managing
(Participant 1) director

(Participant 2)

Supplier Supplier Al - Supplier B1 -
Supplier A2 - Supplier B2 -
Customer | Customer Al - Customer B1 -
Customer A2 - Customer B2 -

Customer B3 -

Table continues on next page
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Table 7 (continued): Sources of evidence for singbse studies

Case C Case D
Reference Interviewee Reference Interviewee
Firm Firm C Director Firm D Senior
(Participant 3) purchasing
manager
Director (Participant 7)
(Participant 4)
Supply chain
manager
(Participant 8)
Inventory
management
and dispatch
(Participant 9)
Quality
assurance
supply chain
(Participant
10)
Supplier Supplier C1 Order Supplier D1 Product
processing manager
(Participant 5) (Participant
11)
Supplier C2 -
Supplier D2 -
Supplier C3 -
Supplier D3 -
Supplier D4 -
Supplier D5 -
Customer | Customer C1 Purchasing | Customer D1| Procurement
officer agent
(Participant 6) (Participant
12)
Customer D2 -
Customer D3 -

Table continues on next page
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Table 7 (continued): Sources of evidence for singbse studies

Case E Case F

Reference Interviewee Reference Interviewee
Firm Firm E Mechanical Firm F Procurement
engineer (Participant

(Participant 13) 16)
Supply chain

manager

(Participant

17)

Supplier Supplier E1 | Internal Supplier F1| -

technical supporti
(Participant 14) | Supplier F2| -

Supplier F3| Relationship
manager-
commercial
directorate
(Participant
18)

Chief
operating
officer
(Participant
19)
Customer | Customer E1]| - Customer -
F1

Customer E2 | Engineer
(Participant 15)

The main body of this study only includes the comid Case B
write-up, found in section 4.3. This is to providen overview of
how the single case study is written up. The otliee complete
case studies, Case A, Case C, Case D, Case E, aus@&@ € can be
found in Appendix K. A summary of the key resultsund within
Case A to F is however included after the compl€t@se B write-
up. Case B is chosen for the main report as it fibee typical
customer and supplier classification criteria as tloued in
sections 3.4.1.1 and 3.4.1.Z.abular materials used in Case A,
Case C, Case D, Case E, and Case F has been indglude
Appendix L. This is because the tabular materiats &&ngthy and
make the main report difficult to read. Tables fdCase B
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however have been included in the main report fougstration.
Tables for both the supplier-firm and customer-firamits have
been constructed.

The structure of the case study supply chains fbrstresearch,
following the chosen supplier and classification iteria, is
explained below.

4.2 Case study supply chain structure

It has proven difficult to obtain case studies folmis research
that fit the part of the typical supplier and custer
classification criteria, this being an internatidnaupplier and
international customer to the local firm. As a rétsua number of
differences to the typical classification criterioaexist. These
differences for the supplier-firm and customer-firnyadic
relationships can be seen in figure Case A, Case D and Case F
have both international and local suppliers and/oustomers
because the classification criteria allows for aximaum of three
strategic suppliers and customers for discussions€ B and Case
C follow the ideal supplier and customer classifiican criteria.

Supplier Firm Customer
International International CaseB
Supplier —»| Local Firm |—»{ Customer
P CaseC
International International Case A
and Local |»{ Local Firm [ and Local Case 5
Supplier Customer ase
Local International
Supplier —»| Local Firm |—»| Customer CaseE
International Local
and Local || Local Firm | Customer CaseF
Supplier

Figure 7: Case study supply chain structure
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Whilst the focus of this research is on the dyadiepplier-firm
and customer-firm relationship, it should be notethat
complexity increases beyond the dyadic relationship the
supply chain. Figure 8 gives an example of how eemtsuppliers,
firms and customers chosen for this study relateohe another in
the extended supply chain structure:

* An international supplier, the name of which wastno
disclosed to the author, manufactures raw materiaf
local supplier E1.

e Local supplier E1, a distributor, provides this maital to
local firm E.

e Local firm E manufactures a part or component fralms
raw material.

e This part or component is sent to local firm D, whiis
assembled together with other parts and components a
system.

e This system is sent to international customer D1 be
assembled into an aircraft together with other ®yss.

International Local Supplier Local Local International

Supplier > El ™ FrmE ™ FirmD [® Customer D1
(Not disclosed)

Figure 8: Extended case study supply chain struetur

This makes the management of information and matlerflows
between multiple members difficult. This extendedse study
supply chain structure is beyond the scope of tlasearch.
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4.3 Single case study: Case B

The transcribed audio interviews for Case B can fmaind in
Appendix F.

General

Firm B is a producer of tooling systems for the agpace
industry. Suppliers and customers discussed withins case
study, the product supplied and its strategic imf@amrce are given
in table 8 and table 9 below.

Table 8: Suppliers identified by Firm B for analgsi

Supplier Strategic part supplied to firm. Location
name Why?
Supplier B1 | Special clamps and cylinders thpGermany
are used on machining fixtures.

Participant 2 says “(t)here’s
probably only six of these
suppliers in the world... without
their supply we wouldn’t be able
to support the marketplace with
machines.”
Supplier B2 | Tooling aids USA

Participant 2 says “...the

aerospace industry for instance
has a tendency to specify
(products)...they come from
companies like Supplier B2...”
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Table 9: Customers identified by Firm B for analgsi

Customer Strategic part sent to Location

name customer. Why?
Ground support equipmentSweden
Customer Bl | (service tooling) for a loca|
aircraft.

Strategic for financial reasons.
Customer B2 | Ground support equipmentSweden
(service tooling).

Strategic for financial reasons.
Customer B3 | Ground support equipmentUK
(service tooling).

Strategic for financial reasons.

Speed

Better and timelier information
Communication

The purchase of products from suppliers B1 and B2“purely”
done using comprehensive catalogues of items. Theaswlogues
contain “graphic information” that Firm B can imptointo the
product designs. Participant 2 says that “it’s vergre that we
ever speak to them (suppliers).” Information shayitbetween
Firm B and its customers is “totally transparentThe tooling
systems that Firm B manufactures are of “strategigportance”
to the customer. This is because tooling systems aritially
required for the manufacture of the customer’s epdoduct.
Participant 2 says that Firm B is therefore “regadrto give them
ongoing timing information and disclose to them amuality
issues and technical issues that we would have.”

IT

Procurement of goods from suppliers is done throubhir online
internet purchasing facilities. Product cataloguesredit card
facilities and goods tracking exist as online sems$. Information
Technology use in communicating with customers iundtés
“elementary stuff like email, to predetermined ctad reports...”
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to the future use of an online portal for informani exchange.
Participant 2 explains that IT systems have theowasides as
well, where “...your systems got to work for you, Wou’'re not
careful, you can overcomplicate it, and before yoeaalise, the
guys who are in there running it have lost sightwiat you do,
and they believe that the job is the system.”

Lead time compression

Lead time compression between placing an order wsthppliers
B1 and B2 and delivery to Firm B is not requiredcacding to
participant 2, saying “l think they’'ve actually ga pretty slick
system...” This is achieved through “standardised’™olimg aids
and the fact they “supply it for the worldwide maatk” A barrier
to lead time compression with customers exists hesea firms
often follow the “European approach to manufactureThis
means that manufacture of the physical product ofteegins
before getting all “upfront information right.” Pacipant 2 says
that “...that is the area that we need to focus opftghng our act
together at the front end...”

Synchronisation
Material order volume and frequency

Participant 2 says material order volumes from sluep Bl
“could run into the millions,” but are made “everywo to three
months.” Material orders volumes from supplier Baf“not large
amounts of money” are made “on an ongoing basisgngrally
every month. Products from Firm B are ordered bystmmers
“(w)hen they’'ve reviewed our quotation and have tbbd that
they want to deal with it...” Material volumes orded by the
customer are dependent on the customer’s requirgmen

Capacity constraints

Delays in the receiving of materials due to supplieapacity
problems are rare, with participant 2 saying thgt)he only time
we ever get a problem is with our own departmentcaistoms...”
Delays in sending materials to customers as a reostdlcapacity
problems in Firm B include “labour issues”, “abseeism” and
scheduling delays as a result of doing “one-off &maering”
projects.
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Dependability

Processes and procedures to ensure dependability

The automation of the order process from supplieosFirm B
ensures “full visibility”, where goods are trackeanline, from
placing the order through to the landing of the dso Participant
2 explains that “if you become transparent, and yallow a
customer to see where you are, you have to makéappen.”
Participant 2 goes on to say that the culture inuBo Africa is
one of not letting the customer know an order magy llate, as it
may jeopardise the next order. Instead, the firmoslhd “rather
let that customer know you're late and what youdeing about it
to fix the problem so you're not late the next timeo he’s got
confidence that you're prepared to deal with thesus...”
Participant 2 says dependable delivery from Firm tB its
customers is achieved by “(c)ontinuous monitoringdaily
production meetings, follow ups...we’re monitoringasistically
our performance all the time...”

Quality
Meaning of Quality

Participant 2 says quality between Firm B and itssippliers
means “...protecting the bottom line...” where not orfly.quality
of product...” is important, but “...quality of everyirsgle system
you've got in the company...” Quality for Firm B andts
customers again means “...protecting the bottom lifde..but
participant 2 also says that quality, according &rm B’s
mission statement, is to “...give our customers exgpovhat they
want, not more, not less.” Participant 2 explains.that quality
is about the delivery as much as it is about thedwuct...” with
customers.

Quality planning
Quality planning process

Participant 2 explains planning for quality with pppliers
involves defining a “...specification for the produthat we want
or the material that we want delivered, plus thdidery criteria”
Planning quality requirements with customers is ‘to.give the
customer what they want.”
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Trust

A “(g)ood” relationship exists between Firm B antsisuppliers.
Firm B “monitors” their suppliers on the vendor tisvith regards
to quality and delivery performance. If a problenitiw a supplier
arises, participant 2 says Firm B “...will try to wkrout the

problem...” If the problem cannot be corrected, thepplier is

taken off the vendor list. Trust between firm B and supplier’s
means “integrity of supply...supplying a product ahe right

specifications at the right time”.Participant 2 explains that
trust is shown when “...one of our suppliers comesckhao us

before the due date and tells us he’s got an issée’relatively

good” relationship exists between Firm B and itsstamers. The
customer trusts Firm B to deliver the required qidwyl and

participant 2 says that this is because "“we’ve gat strong
reputation of always getting it right.”

Quality control
Quality control process

Supplier quality is evaluated through product inspen. If
issues occur Firm B returns the faulty product tloetsupplier.
Participant 2 says that they “...haven’t had many kua
problems with our suppliers, we've got a pretty gosupply
chain and suppliers.” Quality control is achievedthv customers
through “continuous monitoring”, with 100 % interhauality
control and some customers monitoring incoming puot quality
from Firm B. Firm B also goes through a customerpapval
process beforehand, so customers “...wouldn’t ginsethe work if
they thought we couldn’t do it.”

Performance measurement

Supplier delivery performance and quality standardare

monitored statistically for quality control. Perfmance measures
are “embedded” into the steps of Firm B’s manufachg

processes, with a 100% product quality check pemfed before
goods are shipped to customers. Only the qualityntcol

department at Firm B can authorise the dispatch fafished

goods to customers.
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Quality improvement

Quality improvements are not generally made withppliers.
Participant 2 explains that because Firm B’s supp$i are not
involved in “bespoke manufacturing,” they have
“...generally...perfected their processes in the firgtstance.”
Quality improvements with customers are made bysfipicking
up any non-conformances that occur internally orteaxally by
the customer. Participant 2 says “(w)e then analyisedetermine
what the remedial action is, what was the cause,atwlre we
going to do to prevent it happening, we actuallytpucost to it,
and we actually statistically capture it, so we’maonitoring
whether we’'ve had this sort of problem before.” Harpant 2
says it’'s “..very important to track quality.back to rands and
cents...” to quantify quality improvement efforts.

Flexibility
Meaning of flexibility

Flexibility between Firm B and its suppliers meassppliers are
“upfront” and relaying information *“timeously” to iFm B.
Flexibility between Firm B and its customers mealkism B does
a “good job” of anticipating customer order intalbefore orders
are placed, and Firm B and its customers are “a¢tinto one
another’s processes.

Achievement of flexibility

Flexibility is achieved by transmission of earlyformation from
suppliers to Firm B. Early information from supptie allows
Firm B to be “flexible to a degree”, and to “...accamdate that
situation within our own material planning.” FirfB may need to
reach out to the supplier before a delay and obtdia necessary
information, a “time consuming” process. Flexibijits achieved
with customers through “relationships”, which paripant 2 says
is the “...most difficult part...”

Other
Ways to improve competitiveness

The cost dimension is important in improving the
competitiveness of Firm B and its suppliers. “Payme issues
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result from interest rate levels in South Africahmh puts Firm
B “...seriously under pressure from a cash flow pobftview...”
(Participant 2) Improving the competitiveness ofrfi B and its
customers is dependent on the “professional projetanager”,
who has “people skills” and the ability to developlationships
and monitor the project.

4.4 Tabular material for Case B

Table 10 presents the tabular materials used ineCBsanalysis
for the supplier-firm and customer-firm units.



Table 10: Summary of Case B data

Competitive Second-Order | Third-Order Case B (supplier-firm unit)

dimension Measurement | Measurement

Speed Better and Communication| Standard online catalogues provide full product
timelier information. Participant 2 says that “(i)t's vergre that
information we ever speak to them (suppliers).”

IT Internet purchasing facilities enable automatadine
information exchange.

Lead time - Lead time compression not required. Current short

compression

supplier lead times achieved from product
“standardisation” (Participant 2) for the world rkat.

Synchronisation

Material order

Material orders volumes from supplier B2 “of notrda

volume and amounts of money” are made “on an ongoing bagis,

frequency generally every month. Material order volumes from
supplier B1 “could run into the millions,” but amade
“‘every two to three months” (Participant 2).

Capacity Delays in the receiving of materials due to supplie

constraints

capacity problems are rare.

Dependability

Processes and
procedures

Automation of the order process from supplierg-tan B
ensures “full visibility” (Participant 2).




Table 10: Summary of Case B data (continued)

Competitive Second-Order Third-Order Case B (supplier-firm unit)
dimension Measurement Measurement
Quality Meaning of quality - “...protecting the bottom line..where not only

“...quality of product...” is important, but “...quality
of every single system you’ve got in the company..
(Participant 2).

Quality planning

Quality control

Quality planning | Set the “...specification for the product that we wan

process or the material that we want delivered, plus the
delivery criteria” (Participant 2).

Trust A “(g)ood” relationship (Participant 2).
Firm B “monitors” their suppliers on the vendortlis
with regards to quality and delivery performance.
Trust between firm B and its supplier’'s means
“integrity of supply...supplying a product at thight
specifications at the right time...” Trust is shown
when “...one of our suppliers comes back to us before
the due date and tells us he’s got an issue”
(Participant 2).

Quality control | Supplier quality evaluated through product inspa&ati

process Products returned to supplier if problems occur.

Performance Supplier delivery performance and quality standards

measurement monitored statistically.
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Table 10:

Summary of Case B data (continued)

nat

Competitive Second-Order Third-Order Case B (supplier-firm unit)
dimension Measurement Measurement
Quality Quality improvement - Quality improvements not generally made with
suppliers. Because Firm B’s suppliers are not
involved in “bespoke manufacturing,” they have
“...generally...perfected their processes in the first
instance” (Participant 2).
Flexibility Meaning of - Suppliers are “upfront” and relaying informatic
flexibility “timeously” to Firm B (Participant 2).
Achievement of - Early information from suppliers allows Firm B te
flexibility “flexible to a degree”, and to “...accommodate tf
situation within  our own material planning|
(Participant 2).
Other Ways to improve - Improvement of “payment” and “cash flow” issu

competitiveness

(Participant 2).
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Table 10: Summary of Case B data (continued)

Competitive Second-Order Third-Order Case B (customer-firm unit)

dimension Measurement Measurement

Speed Better and timelierf Communication “Totally transparent” information dyange
information (Participant 2).

T Information Technology use in communicating with
customers includes “elementary stuff like email, to
predetermined crafted reports...” to the future ukaro
online portal for information exchange (Particip@)t
IT systems have problems as well, you can
“overcomplicate it” (Participant 2).

Lead time - Compression of lead times possible by getting all

compression

“upfront information right” (Participant 2) before
physical product manufacture begins.

Synchronisation

Material order

Products are ordered by customers “(w)hen they

<

volume and reviewed our quotation and have decided that thapty

frequency to deal with it...” (Participant 2) Material volumesme
dependent on the customer’s requirements.

Capacity Internal firm capacity problems like “labour isstes

constraints

“absenteeism” and scheduling delays from “one-off
engineering” projects (Participant 2)

36
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Table 10: Summary of Case B data (continued)

Competitive dimension Second-Order Third-Order Case B (customer-firm unit)
Measurement Measurement
Dependability Processes and - South African firms need to be
procedures “transparent” with late customer orders

and in fixing problems (Participant 2).

Continuous statistical monitoring, daily
production meetings, follow ups.

Quality

Meaning of quality

“...protecting the bottom line...”
(Participant 2)

“...give our customers exactly what they
want, not more, not less” (Participant 2).

“...quality is about the delivery as much
as it is about the product...”

Quality planning

Quality planning
process

“...give our customers exactly what they
want, not more, not less” (Participant 2).

Trust

A “relatively good” relationship.
(Participant 2)

The customer trusts Firm B to deliver the
required quality because “we’ve got a
strong reputation of always getting it
right” (Participant 2).




Table 10: Summary of Case B data (continued)

Competitive Second-Order Third-Order Case B (customer-firm unit)
dimension Measurement Measurement
Quality Quality control Quality control “Continuous monitoring” at Firm B
process through internal quality contral
(Participant 2).
Certain customers monitor incoming
product quality. Firm B undergoes |a
customer approval process befqre
supplying goods.
Performance Performance measures “embedded” into
measurement the steps of Firm B’s manufacturing
processes, with a 100% finished product
guality check.
Quality - Quality improvements result if a non-
improvement conformance is found, with Participant R

saying that “(w)e then analyse it,
determine...the remedial action...the
cause, what are we going to do to prev
it happening...put a cost to
it...statistically capture it...”

ent
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Table 10: Summary of Case B data (continued)

Competitive Second-Order Third-Order Case B (customer-firm unit)
dimension Measurement Measurement
Flexibility Meaning of Firm B does a “good job” of anticipating
flexibility customer order intake before orders are
placed (Participant 2).
Firm B and its customers are “attuned”|to
one another’s processes
(Participant 2).
Achievement of Achievement  of  flexibility  with
flexibility customers through “relationships”, which
is the *“...most (difficult part...”
(Participant 2).
Other Ways to improve Depends on the “professional project
competitiveness manager” who can monitor the project
and develop relationships with customers

(Participant 2).

I0T
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Some key findings from Case A through to Case F presented
below. These are not necessarily findings that aeplicated
across cases for speed, dependability, quality afhexibility
dimensions. Instead, they appear on face value ag fndings
within a competitive dimension. Cross case analydistermines
whether some of these key findings are replicatedroas
supplier-firm and customer-firm units, and providascomparison
to literature.

Case A
Speed
* Firms cannot completely rely on systems for infortmoa
exchange with suppliers; face-to-face communicatios
still essential.

Dependability

» Delivery of documentation from the supplier is agually
important as the delivery of the physical product.

Quality

e Trust in the supplier-firm relationship is estabiiesd over
time.

 Active quality improvements are not made betweermfiand
customer. The quality target initially set by thaistomer
remains the same.

Case B
Speed

* Lead time compression is not required in the suppifirm
relationship. The short lead times that are achievey the
supplier in delivery to the firm are through produc
standardisation for the world market.

e Lead time compression with customers is difficulb t
achieve as a result of internal firm capacity prefls such
as labour issues, absenteeism and scheduling defagm
one-off engineering projects.
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Dependability
e South African firms need to be more transparent hwit
customers when dealing with late orders and fixing
problems.
Case C
Flexibility
e Suppliers that place stock on consignment with thHem
would allow for efficient delivery of product to &h

customer.
Other

* The development of a local supplier base and suppgase
would provide long term benefit for firms in the &ih
African aerospace industry.

Case D

Speed

* Lead time compression with suppliers is possible if
suppliers keep material stock for the firm.

Quality
* The checking of approved suppliers and materialglosie in
receiving when goods arrive from suppliers into $ou
Africa, whereas it should be checked with procurere
beforehand.
Case E

Quality

* Trust is shown between a firm and customer if theeep on
coming back to the firm for repeat business.
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Flexibility

e Firm and supplier may work together to find altetiva
materials and fit designs if specific materials armot
available.

Case F
Speed

* E-procurement between supplier and firm is diffituin
military applications in the aerospace industry duee the
sensitivity around data transfers. Whilst complete
integration is not possible, another level of IT cate what
is currently in place is needed.

Quality

* Quality problems from suppliers are only picked op the
shopfloor, as goods receiving are not technicallyemtated
to do quality control as such. As a result, qualitgntrol
relies heavily on the Certificate of ConformanceHC) that
comes with the product.

Flexibility
* Flexibility with customers is time based, as cust® may

need to be flexible with product delivery from thHerm if
suppliers deliver late.



105

5. MULTIPLE CASE ANALYSIS

This chapter contains general results and multipglase study
results. The general results classify firm, suppliend customer
criteria. Firms are classified according to whethé¢hey are
manufacturing or service based firms; and the sidethe firm

based on number of employees. Suppliers are clasdificcording
to whether they are manufacturing or service bas8dms;

location of the supplier; and strategic importanckethe supplier
to the case study firm based on competitive dimemsicriteria.

Customers are classified according to whether theye

manufacturing or service based firms; location dfetcustomer;
and strategic importance of the customer to theecasudy firm

based on competitive dimension criteria. The muléigase study
results are divided into the first-order measuretsemf speed,
dependability, quality, flexibility and “other”. Tdn measurements
explore both the supplier-firm and customer-firm iten of

analysis. A general summary of key findings in tlteoss case
analysis is provided.

5.1. General results

5.1.1 Firm size

Firm size is classified according to number of empées in each
firm, seen in table 11.

Table 11: Classification of firm size

Firm Less than |50 to 100|100 to 500{500 to 1000
50 people| people people people

Firm A X?

Firm B X

Firm C X

Firm D X

Firm E X

Firm F X

Firm sizes in this study vary.

2 perospace product manufacture cannot be sepdratacautomotive product manufacture in Firm A
as the same plant is used for manufacture of bertbspace and automotive product. As such, the
number of employees given is the total number gflegees in the plant.
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5.1.2 Firm Classification

Case study firms are classified as either manufaictg or service
firms, seen in table 12.

Table 12: Classification of firms

Firm Manufacturing or
service

Firm A Manufacturing
Firm B Manufacturing
Firm C Service

Firm D Manufacturing
Firm E Manufacturing
Firm F Service

Four out of six of the firms in this study, or 67egent, are
manufacturing firms. Two out of six of the firms ithis study, or
33 percent, are service firms.

5.1.3 Supplier Classification

Suppliers are classified according to whether thegnufacture a
product for the case study firm, or provide a semito the case
study firm. Supplier location is given. Supplieraslsification is
seen in table 13.
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Table 13: Classification of suppliers

Supplier Manufacturing or Location
service

Supplier A1 | Manufacturing Local and internatiohal

Supplier A2 | Manufacturing Local and international

Supplier B1 | Manufacturing Germany

Supplier B2 Manufacturing USA

Supplier C1 | Manufacturing Germany

Supplier C2 | Manufacturing USA

Supplier C3 | Manufacturing France

Supplier DI | Manufacturing USA

Supplier D2 | Manufacturing UK

Supplier D3 | Manufacturing France

Supplier D4 | Manufacturing UK, with administration i
Germany

Supplier D5 | Manufacturing France

Supplier E1 | Services South Afrita

Supplier F1 Manufacturing USA

Supplier F2 Manufacturing UK

Supplier F3 | Services South Afrita

Fourteen out of sixteen suppliers in this case gtuadr 88 percent
are manufacturing based suppliers. Two out of sexeof the
suppliers in this study, or 12 percent, are servbeesed suppliers.

Twelve out of sixteen suppliers in this case stuay, 75 percent
have long supply chains. Two out of sixteen suppsien this case
study, or 12, 5 percent have short supply chains, they are
located within South Africa. Two out of sixteen splpers in this

3 Participant 1 puts forward an alternative explamator a long supply chain, where “...for me a long
supply chain is also a complex product or raw niaténat needs to go into my product...for
example...(my product involves) a very timeous preceshich makes it a complex supply chain, or
a long supply chain.”

* Participant 7 and participant 8 put forward diéfetr suppliers that they believed to be strategic to
Firm D. Five suppliers were therefore discusse@ase study D. This is not in line with the research
methodology of a maximum of three suppliers forlysia.

® Participant 13 from Firm E puts forward Supplidr\Eith a short supply chain for discussion. This is
because Firm E has no strategically important sexgoWith long supply chains. Participant 16 and
participant 17 from Firm F put forward Supplier Wh a short supply chain for discussion.
Participant 17 says that Supplier F3 is stratelyicaiportant because they contribute about “40 % of
supply by cost”, the largest of all suppliers.
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case study, or 12, 5 percent may have either longlwort supply
chains, based on Participant 1's explanation (Fm@dén3).

Suppliers chosen

given.

by case stud

y firm participantse aalso
classified by their strategic importance to thenfirin table 14.
The author of this dissertation has attempted tasslify strategic
importance of suppliers in terms of competitive &dnsions in the
table below. Reasons for competitive dimension sléication are

Table 14: Strategic importance of suppliers to casedy firms

Supplier Strategic importance to | Competitive Reason for
case study firm dimension choice of
competitive
dimension
Supplier Al Main material needed for | Dependability | On time
product manufacture from reliable
Supplier Al (Participant 1) delivery of
main material
required for
product
manufacture at
Firm A
Supplier A2 “Scarce” material needed| Dependability | On time
for product manufacture, as reliable
a result of infrequent delivery of a
production runs by Supplier scarce materia
A2 (Participant 1) required
Supplier B1 Participant 2 says “Therg’®ependability | On time
probably only six of these reliable
suppliers in the world.. delivery of
without their supply we product from
wouldn’t be able to support few supply
the marketplace with sources
machines.” required
Supplier B2 Participant 2 says “...th&uality Supplier
aerospace industry  far product must

instance has a tendency
specify  (products)...the)
come from companies lik

to

1)

Supplier B2...”

meet aerospac
industry
specifications

1%
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Table 14: Strategic importance of suppliers to casedy firms
(continued)
Supplier Strategic importance to | Competitive | Reason for choice
case study firm dimension of competitive
dimension

Supplier C1| Participant 3 says thatosf Cost as per a
Supplier C1 product percentage of a
“...represents about 20% firms annual
of our annual turnover gt turnover
the moment...”

Supplier C2| Participant 3 says thdDependability] On time reliable
Supplier C2’s product i$ delivery of a
“...strategic because it's a commonly used
very common replacement part from supplief
item during aircraft to ensure that
maintenance” product is alwaysg

available for the
customer

Supplier C3| Participant 3 says thdElexibility Response to an
Supplier C3's windscreen environmental
product is needed as it |s uncertainty
“...an item that an aircraft
could get grounded if a
bird strikes it, so the
urgency and access (o
stock is probably quite
imperative to an airline”

Supplier D1| Supplier D1's materials | Cost Cost from
“provide half of our total expenditure on
expenditure” supplier
(Participant 7)

Supplier D2| Supplier D2 is strategic “inCost Cost from
terms of money expended/ expenditure on
(Participant 7) supplier

Supplier D3| Supplier D3 is strategic “inCost Cost from
terms of money expended/ expenditure on
(Participant 7) supplier

® Whilst cost has been examined in this researdhimihe speed, dependability, quality and flexipili
competitive dimensions, classification of the &tgit importance of supplier to some firms evidently
falls into a distinct cost competitive dimension
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Table 14: Strategic importance of suppliers to casedy firms
(continued)

Supplier Strategic importance to | Competitive | Reason for
case study firm dimension choice of
competitive
dimension
Supplier D4 | Supplier D4 is a stockist | Speed Lead time
for Firm D, with a Service reduction
Level Agreement (SLA) in between firm
place that has reduced lead and supplier

time for delivery of goods.
(Participant 8)

Supplier D5 | Supplier D5 product is Cost Lower cost of
supplied to Firm D based product from
on Customer D3’'s supplier

negotiated amounts and
prices (Participant 8)

Supplier E1 | Participant 13 says thdDependability] On time

Supplier E1 supplies “Al reliable
my aerospace materials...’ delivery of all
materials
required from
supplier
Supplier F1 | Participant 16 says Dependability| On time
Supplier F1 provides reliable
“Anything we need” for a delivery of all
specific aircraft materials
required from
supplier
Supplier F2 | Participant 16 says Dependability| On time
Supplier F2 provides reliable
“Anything we need” for a delivery of all
specific aircraft materials
required from
supplier
Supplier F3 | Supplier F3 makes up abo@ost Cost from
40% of supply by cost expenditure on

(Participant 17) supplier
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The strategic importance of suppliers in terms odmpetitive
dimensions is classified as:

« Seven out of sixteen, or 44 percent of supplierse ar
strategically important from a dependability compete
dimension perspective;

* Six out of sixteen, or 38 percent of suppliers are
strategically important from adistinct cost competitive
dimension perspective;

 One out of sixteen, or 6 percent of suppliers are
strategically important from a quality competitive
dimension perspective;

e One out of sixteen, or 6 percent of suppliers are
strategically important from a speed competitivemeinsion
perspective;

 One out of sixteen, or 6 percent of suppliers are
strategically important from a flexibility compeiue
dimension perspective.

The two South African suppliers, Supplier E1 andpplier F3,
both services, compete on dependability and cospestively.
5.1.4 Customer Classification

Customers are classified according to whether thaye a
manufacturing or service based firm. Customer laoatis given.



Table 15: Classification of customers

Customer

Manufacturing or service

Location

Customer Al

Manufacturing

Local and internatiora

Customer A2

Manufacturing

Local and internatiora

Customer B1

Manufacturing

Sweden

Customer B2 Manufacturing Sweden
Customer B3| Manufacturing UK
Customer C1| Service Mauritius
Customer D1} Manufacturing USA
Customer D2 Manufacturing France
Customer D3 Manufacturing UK
Customer E1| Servicé Saudi Arabia
Customer E2| Servicé USA
Customer F1| Service South Africa
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Eight out of twelve customers in this case study, & percent
are manufacturing based customers. Four out of twweebf the
customers in this study, or 33 percent, are servibased
customers.

Nine out of twelve customers in this case study, © percent
have long supply chains. One out of twelve custosar this case
study or 8 percent have short supply chains, asythee located
within South Africa. Two out of twelve customers ithis case
study, or 17 percent may have either long or sheaupply chains,
again based on Participant 1’'s explanation (Fooend}.

Customers chosen by case study firm participante also
classified by their strategic importance to thenfir The author of
this dissertation has attempted to classify strateignportance of
customers in terms of competitive dimensions in tteble 16.
Reasons for competitive dimension classificationre @iven.

! Participant 1 puts forward an alternative explarafor a long supply chain, where “...for me a long
supply chain is also a complex product or raw niatehat needs to go into my product...for
example...(my product involves) a very timeous precehich makes it a complex supply chain, or
a long supply chain.”

8 Customer E1 is classified as service as it reseiviilly assembled product for use from Firm E.
Customer E2 is also classified as service aspitilarily a R&D firm.
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Table 16: Strategic importance of customers to casedy firms

Supplier Strategic importance to | Competitive | Reason for
case study firm dimension choice of
competitive
dimension
Customer Al | Participant 1 says that Quality Quality from a
Customer Al receives a safety perspectiveé
“Safety component” from
Firm A, which holds an
important function in
aviation.
Customer A2 Participant 1 says that | Quality Quality from an
Firm A product supplied aesthetics
to Customer A2 is a perspective
“Unique interior product”
for aesthetic reasons.
Product supplied to Cosf Money from
Customer B1 | customer is strategic far customer

financial reasons

° Again, whilst cost has been examined in this neseaithin the speed, dependability, quality and
flexibility competitive dimensions, classificatiaf the strategic importance of supplier to somegir
evidently falls into a distinct cost competitiverdinsion
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Table 16: Strategic importance of customers to casedy firms
(continued)

Supplier Strategic importance to | Competitive | Reason for
case study firm dimension choice of
competitive
dimension
Customer B2| Product supplied to Cost Money from
customer is strategic far customer
financial reasons
Customer B3| Product supplied to Cost Money from
customer is strategic far customer
financial reasons
Customer C1| Product supplied to Cost Money from
customer is strategic far customer
financial reasons
Customer D1| Product supplied to Cost Money from
customer is strategic fqgr customer
cost reasons
Customer D2| Product supplied to Cost Money from
customer is strategic far customer
cost reasons
Customer D3| Product supplied to Cost Money from
customer is strategic far customer
cost reasons
Customer E1| Participant 13 says th&lost Exploration of
the product supplied to thie other markets
customer allows the leads to more
exploration of othet money from
markets besides South customer
Africa
Customer E2| Product supplied taCost Money from
customer is strategic fqgr customer
cost reasons
Customer F1| Participant 16 says thatCost Dependent on one
“Basically we've got one customer for
customer, that’'s Customer money
F1”
The strategic Iimportance of customers in terms ohet
competitive dimensions is classified as:
e Ten out of twelve, or 83 percent of customers are

strategically

dimension perspective;

important from adistinct cost competitive
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 Two out of twelve, or 17 percent of customers are
strategically important from a quality competitive
dimension perspective;

The one South African customer, Customer F1l, a s&aVv
competes on cost.

5.2. Multiple case results

The multiple case results are divided into the fioxder
measurements of speed, dependability, quality, fbebty, and
“other”. Within each measurement, recurring resulti$ found)
from case study A to case study F are presentedailmles. The
first table in each measurement displays the fregue of found
recurring results from each case study. The firsable
summarises the results according to their recureenian the
multiple case study analysis the following way:

* An X means that the result is present in that case.

* A blank space means that the result is not presianthat
case.

* A —in the table means that there was no data in thatec
for the measurement.

* The percentage of recurrence of the result for each
measurement is calculated by taking an average bé t
available case data. So if all six cases have aafaié data,
and three of the six cases have a recurring restHgn the
result occurs in fifty percent of cases. If onlyvé cases
have available data, and three of the five casewveha
recurring result, then the result occurs in sixterpent of
cases. The percentages in this study should notaken as
statistically significant, but rather for illustriate purposes.

The content of the first table for each measuremast then
explained. A second table for each measurement ey an
illustrative example from the single case study ukds to further
clarify the multiple case study results. Each meregnent
presents the results for both the supplier-firm acwstomer-firm
units of analysis.
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5.2.1 Speed

Supplier-firm unit of analysis

Table 17 summarises the speed results according their
recurrence in the multiple case study analysis tbe supplier-

firm unit;:

Table 17: Speed competitive dimension results fapplier firm
unit

Secon¢-Order
Measurement

Third -Order
Measurement

Multiple
case result

Present in Case

%

B |[C|DJ|E

F

Better anc
timelier
information

Communicatiol

Information
sharing is
critical to
supplier-firm
relationships

XTI X[ X]|X

100

Use of
customised or
advanced IT

83

Other factors
inlIT

50

Lead time
compression

Inventory

33

Transhipmen
mode

67

Improve
planning

67

Synchronisatio

Material order
volume and
frequency

Irregular
material order
volume and
frequency

83

Capacity
constraints

External
capacity
problems

67

Recurring

results found
measurements taken from literature are:

in case studies A to F

1. Communication third-order measurement:

e Information

sharing

is critical to

asr pthe

supplier-firm

relationships: This means that the firm and its pliprs

19 Whilst Case B generally obtains its informatioonfr static online product catalogues from suppliers

(instead of more dynamic means like telephonic,ikffi@a@e-to-face etc. as in other firms ), these
catalogues, to this author, constitute informasharing between firm and supplier.
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recognise the importance of sharing information the
relationship to achieve competitive advantage.

2. IT third-order measurement:

* Use of customised or advanced IT solutions: Thisam®
that IT technologies like MRP, C2C, advanced intetn
applications and customised software solutions ased for
sharing information between firm and suppliers.

* Other factors in IT: Whilst IT is recognised as amabler
of information sharing, other factors like peoplegost and
security issues must be understood in IT.

3. Lead time compression second-order measurement:

* Inventory: Inventory as a time buffer can be used t
achieve lead time compression.

« Transhipment mode: Air freight instead of ship fgéit can
be used to reduce transhipment lead times, consider
costs and product characteristics.

* Improve planning: Improved upfront planning can teto a
reduction in overall lead time.

4. Material order volume and frequency third-order
measurement:

* Irregular material order volume and frequency: Orde
volume and frequency generally varies with suppsier

5. Capacity constraints third-order measurement:

« External capacity problems: Capacity problems extdrto
the firm related to the supply of goods from thepglier.

Table 18 gives examples from the multiple case gtudsults to
illustrate their meaning.



Table 18: Example quotes from multiple case anasysf speed competitive dimension for the
supplier firm unit

Second-Order Third-Order Multiple case Example
Measurement Measurement | result
Better and Communication | Information sharingInformation sharing with suppliers is a “...open
timelier is critical to two way channel” and a “lot of information” is
information supplier-firm shared (Participant 3, Case C).
relationships
IT Use of customised | “...C2C, or system to system...”
or advanced IT (Participant 7, Case D)
IT problems IT “has lost that personal touch”
(Participant 1, Case A)
Lead time - Inventory “Stock carried is obviously of vital impance,

compression

everybody wants to carry as little stock as
possible.”
(Participant 1, Case A)

Transhipment mode

Lead time reduction using aitead of ship
freight, but costs must be considered (Case A).

Improve planning

“...comprehensive and effective plieagy...”
(Participant 17, Case F)

Synchronisation

Material order

Irregular material

For known projects, material order frequency is

volume and order volume and | done on a “regular basis” (Participant 5, Case Q).

frequency frequency But if an AOG, material is air freighted within 48
hours to Firm C. The volume of material ordered
by Firm C is “fluid”, as the aerospace “market (is)
not so regular.” (Participant 5, Case C)

Capacity External capacity | Bevel gear production from suppliers |is

constraints problems constrained as a result of *“...productipn
difficulties...and an unexpected increase |in

demand...” (Participant 19, Case F)

3TT



Customer-firm unit of analysis

Table 19 summarises
recurrence in the multiple case study analysis fhe customer-

firm unit;:

the speed
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results according their

Table 19: Speed competitive dimension results fastomer firm

unit

Secon¢-Order
Measurement

Third -Order
Measurement

Multiple case
result

Present in Case

B |C|D]J|E

%

Better anc
timelier
information

Communicatio!

Information
sharing is
critical to
customer-firm
relationships

X | X | XX

67

Information
sharing from a
sales or
marketing
perspective

33

Use of
customised or
advanced IT

67

Other factors
in T

50

Lead time
compression

Inventory

33

Transhipmen
mode

33

Use of IT for
lead time
compression

33

Synchronisatio

Material order
volume and
frequency

Irregular
material order
volume and
frequency

83

Capacity
constraints

External
capacity
problems

40

Interna
capacity
problems

60
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Recurring results found in case studies A to F asr pthe
measurements taken from literature are:

1.

Communication third-order measurement:

Information sharing is critical to customer-firm
relationships: This means that the firm and its tousers
recognise the importance of sharing information the
relationship to achieve competitive advantage.

Information sharing from a marketing or sales pegxsfive:
This means the firm gives the customer the type of
information that ensures they will remain satisfiadth the
firm.

. IT third-order measurement:

Use of customised or advanced IT solutions: This am®
that IT technologies like MRP, C2C, EDI, advancadédrnet
applications and customised software solutions ased for
sharing information between firm and customers.

Other factors in IT: Whilst IT is recognised as &mabler
of information sharing, other factors like peoplepsts and
security issues must be understood in IT.

. Lead time compression second-order measurement:

Inventory: Inventory as a time buffer can be used t
achieve lead time compression.

Transhipment mode: Air freight instead of ship fgéit can
be used to reduce transhipment lead times, consider
costs and product characteristics.

Use of IT for lead time compression: Technology
applications to automate processes to enable lemdet
compression.

. Material order volume and frequency third-order

measurement:

Irregular material order volume and frequency: Orde
volume and frequency generally varies with customer
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5. Capacity constraints third-order measurement:

* Internal capacity problems: Capacity problems withihe
firm that result in late delivery to the customer.

« External capacity problems: Capacity problems extrto
the firm (e.g. transhipment) related to the deliyeaf goods
to the customer.

Table 20 gives examples from the multiple case gtudsults to
illustrate their meaning.



Table 20: Example quotes from

multiple case anasysf speed competitive dimension for the
customer firm unit

Second-Order Third-Order Multiple case Example
Measurement Measurement result
Better and Communication Information “Almost everything...” Customers “...look at our
timelier sharing is critical | business right from the front end right to the lbac
information to customer-firm | they know probably as much about us as we know
relationships about ourselves.” (Participant 7, Case D)
Information sharin¢ | “To try and tell the customer that you are obvigusl
from a sales or the best...you would try to convince and maintain| to
marketing your customer that the customer is first...by giving
perspective him the best price, the best quality, and delivetyen
he wants it.” (Participant 1, Case A)
IT Use of customised| “...highly technical, and formalised”, with “...a
or advanced IT variety of electronic interfaces.” (Participant Case
D)
IT problems IT systems have problems as well, yan ¢
“overcomplicate it” (Participant 2, Case B)
Lead time - Inventory Firm C keeps on hand safety stock fortGoeer C1
compression for fast moving stock (Case C).
Transhipment Choice of transhipment modes, considering costs,
mode product characteristics and cash flow (Case D).
Use of IT for lead | Lead time reduction may be possible if computer

time compression

“

systems “...could be talking

to one another|..

(Participant 16, Case F)

z¢l



Table 20: Example quotes from multiple case anasysf speed competitive dimension for the
customer-firm unit (continued)

Second-Order
Measurement

Third-Order
Measurement

Multiple case result

Example

Synchronisation

Material order
volume and
frequency

Irregular material
order volume and
frequency

Development work between Firm E and Customer
resulted in “...three or four...” orders with Firm I
The order placed by Customer E2 was a “once
product”, and as such there is not really any farh
scheduling in place (Participant 13, Case E).

Capacity
constraints

Internal capacity
problems

Internal firm capacity problems like “labour isstges
“absenteeism” and scheduling delays from “one-off
engineering” projects (Participant 2, Case B).

External capacity
problems

External capacity delays because of flight avaiiapi
to clients (Case C).

&1

El

off



5.2.2 Dependability

Supplier-firm unit of analysis
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Table 21 summarises the dependability results adoog to their
recurrence in the multiple case study analysis tbe supplier-
firm unit:

Table 21: Dependability competitive dimension retsufor

supplier firm unit

Second-Order | Third-Order | Multiple case Present in Case? %
Measurement | Measurement| result B |C|D|E|F
Processes an - Electronic X | X | X 50
procedures to systems
ensure Faceto-face X | X |33
dependability meetings

Performance X X 133

monitoring and

feedback

Understandin¢ | X X 33

of supplier

requirements

Recurring results found in case studies A to F &s phe
measurements taken from literature are:

1.

Processes and procedures second-order measurement:

Electronic systems: Automation of order processes t
ensure on time reliable delivery of goods from sliep to
firm.

Face-to-face meetings: Face-to-face discussion leetw
firm and supplier to review orders and problems.

Performance monitoring and feedback: The firm maoms
and gives feedback to the supplier on performaneéated
to on-time delivery, quality etc.

Understanding of supplier requirements: Supplier
requirements must be understood to better aid intome
reliable delivery of goods.



Table 22: Example quotes from multiple case anasysf dependability competitive dimension for
the supplier firm unit

Second-Order
Measurement

Third-Order
Measurement

Multiple case
result

Example

Processes and
procedures to
ensure
dependability

Electronic systems

Automation of the order process from suppliers torF
B ensures “full visibility” (Participant 2, Case B)

Face-to-face Supplier E1 meets with Firm E to discuss current

meetings projects, participant 14 (Case E) says that “...it's
almost as if | work in the company...”

Performance Firm F monitors the “typical errors”

monitoring and (Participant 17, Case F) that its suppliers may

feedback make

Understanding o
supplier requirement

Supplier “standard lead times” and product reguiat

Srequirements must be understood (Participant 3g@3s

acl
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Customer-firm unit of analysis

Table 23 summarises the dependability results adoog to their
recurrence in the multiple case study analysis fhe customer-

firm unit;:

Table 23: Dependability competitive dimension retsufor
customer firm unit

Second-Order Third-Order Multiple Present in Case? %

Measurement Measurement |caseresult |A|B|C|D|E|F

Processes an - No X|X|X|X|X]|- ]10C
similarities

procedures to
ensure
dependability

Recurring results found in case studies A to F &s phe
measurements taken from literature are:

1.

Processes and procedures second-order measurement:

* No similarities: No similarities within the process and
procedures second-order measurement were foundsacro
cases for the customer-firm unit of analysis

Table 24 gives examples from the multiple case gtudsults to
illustrate their meaning.

Table 24: Example quotes from multiple case anasysf
dependability competitive dimension for the custanfam unit

ensure
dependability

Second-Order | Third-Order Multiple Example

Measurement | Measurement | case result

Processes and - No Firm E sends a “...spreadsheet
procedures to similarities | or project plan...” to Customer

E1 to aid on time reliable
delivery of goods (Participant
13, Case E)

D

South African firms need to b
“transparent” with late
customer orders and in fixing
problems

(Participant 2, Case B)




5.2.3 Quality

Supplier-firm unit of analysis

Table 25 summarises

firm unit;:

the quality
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results according their
recurrence in the multiple case study analysis tbe supplier-

Table 25: Quality competitive dimension results feupplier firm

unit
Seconc-Order | Third -Order Multiple case Present in Case %
Measurement | Measurement | result A|B|C|D|E|F
Meaning of - External X| X[ X|X]|X|X]100
guality dimension
Internal X|X|X|X]|X]|X]|100
dimension
Documentation X | X|X|X|67
Quality Quality Supplier X|IX[|X|X]|X 83
planning planning requirements
process flow from
customer
requirements
Documentatio X | X|X]|50
Trusi Amicable X|X|X|X]|X]|X]|100
relationships
Trust requires XX X 150
evidence
Demonstratior | X | X X | X |67
of trust
Quality Quality Incoming X[ X|X|X|X|X]100
control control guality control
process Traceability XXX 50
Delayed quality X X133
control
Performance Performance X[ X|X]|X X183
measures measures used
Quality - Quality X XXX 67
improvement improvements
made with

suppliers
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Recurring results found in case studies A to F asr pthe
measurements taken from literature are:

1.

Meaning of quality second-order measurement:

External dimension: External dimensions are conaean
with whether the features of the products meet thistomer
needs and provide customer satisfaction. External
dimensions take a strategic view of product quality
following a longer term orientation (Slack, 1991, B7).
The customer in this case is the firm in the supgpifirm
unit of analysis to whom the supplier supplies.

Internal dimension: Internal dimensions are conoedrnwith
the product being free from deficiencies, thereby
preventing reworks, customer claims, field failuresc.
(Juran, 1999, p. 2.1).

Documentation: Certificates of Conformance (CFC’ahd
other documentation that provides evidence that the
material meets the requirements.

. Quality planning process third-order measurement:

Supplier requirements flow from customer requirersen
Quality requirements that the firm requires from eth
supplier are based on the quality requirements loé final

customer in the supply chain.

Documentation: A Certificate of Conformance is regd
from the supplier to provide evidence that the qgtyal
requirements have been achieved.

. Trust third-order measurement:

Amicable relationships: The relationship betweennfiand
supplier is generally positive in nature.

Trust requires evidence: Trust between firm and slugr is
based on evidence like CFC’s, service level agreetse
technical level agreements and supplier qualifioati
systems.
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* Demonstration of trust: Trust between firm and supp is
demonstrated by behaviours and actions over an reced
period of time (Donovan and Maresca, 1999, p. 27.23

4. Quality control process third-order measurement:

* Incoming quality control: A set of procedures is phace to
address poor incoming quality from suppliers.

« Traceability: Full traceability of incoming produdtom
suppliers is required. Documentation like a CFC mus
accompany the product.

» Delayed quality control: Supplier quality problenase
picked up at the firm later than they should.

5. Performance measurement third-order measurement:

» Performance measures used: Measures are used bfirine
to track supplier performance.

6. Quality improvement second-order measurement:

* Quality improvements made with suppliers: Quality
improvements are made with suppliers through thenfmf
feedback, reports, audits and interactions. Thexeno
formalised quality improvement process in place hvit
suppliers, such as through a supplier association.

Table 26 gives examples from the multiple case gtudsults to
illustrate their meaning.



Table 26: Example quotes from multiple case anasysf quality competitive dimension for the
supplier firm unit

est
A

ly
s,
s a

al

fo

Second-Order Third-Order Multiple case result Example

Measurement Measurement

Meaning of - External dimension Quality is a combination of “...material quality, to

quality my product quality, to my service quality to the

customer...” (Participant 13, Case E)

Internal dimension “product control” of incoming material from
suppliers (Participant 3, Case C)

Documentation Suppliers “...deliver on time...they deli the right
stuff to the right quality, and...accompanied by t
reports or certificates of conformance...” (Partiaip
7, Case D)

Quality planning | Quality Supplier requirements| Planning for quality with suppliers general
planning flow from customer controlled by prescribed product specificatio
process requirements product standards or defined part product number

per the OEM, airline or maintenance firm (Case C
Documentation Quality requirements set with supglieequire a
Certificate of Conformance (CFC) to be sent with
components. Participant 17 says that this is taen
the sent component “...is correct in every detail,
the intended use.” (Case F)
Trust Amicable relationships A “...good working ralaiship...” exists between

Firm E and Supplier E1 (Participant 13, Case E)

ET



Table 26: Example quotes from multiple case anasysf quality competitive dimension for the
supplier-firm unit (continued)

Second-Order | Third-Order Multiple case Example

Measurement | Measurement | result

Quality Trust Trust requires “...there’s no such thing as trust when you get te

planning evidence aircraft industry, guys have got to perform to artam

standard...you want documentation...” (Participant as€
D)
Demonstration of | Trust in the relationship is established “over tim
trust (Participant 1, Case A)

Quality control | Quality Incoming quality Firm A does “random sampling testing” and “inspeati
control control with suppliers Consistent quality problems resuolstepped
process up quality inspections, “additional audits in presg and

supplier on-site inspections (Participant 1, Cage A
Traceability Full traceability is *“...an extremely portant factor”
(Participant 4, Case C)
Delayed quality Checking of approved suppliers and materials isedam
control receiving, whereas “...that should actually be a &hwith
procurement...” before goods arrive at Firm D (Papant
9, Case D)
Performance | Performance “...a whole series...” of “very simple” performance
measures measures used measures are used with suppliers

(Participant 17, Case E)

Quality
improvement

Quality
improvements mad
with suppliers

Firm C gives “specific feedback” on performance &
eproduct quality to its distributorships or main gliprs on a
monthly and annualised basis. Firm C gives “widesyl
feedback” to its non-distributorships or ad-hoc phigrs

ind

(Participant 3, Case C)

IE€T
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Customer-firm unit of analysis

Table 27 summarises the quality results according their
recurrence in the multiple case study analysis fhe customer-
firm unit:

Table 27: Quality competitive dimension results foustomer

firm unit
Seconc-Order | Third -Order Multiple case Present in Case %
Measurement | Measurement | result A/B|C|D|E|F
Meaning of - External XX | X|X - |80
guality dimension
Quality Quality Identification of | X | X | X [ X | X | X | 10C
planning planning customers needs
process
Trusi Amicable X|X|X|X|X 83
relationships
Demonstratior X X | X 50
of trust
Quality Quality Internal quality | X | X | X | X 67
control control control
process Customer X X 33
guality control
Performance Performance X | X[ X|X - 180
measures measures used
Quality - Quality XXX - | 60
improvement improvements
made with
customer

Recurring results found in case studies A to F &s phe
measurements taken from literature are:

1. Meaning of quality second-order measurement

External dimension: External dimensions are con®xn
with whether the features of the products meet thistomer
needs and provide customer satisfaction. External
dimensions take a strategic view of product quality
following a longer term orientation (Slack, 1991, 37).
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2. Quality planning process third-order measurement:

* lIdentification of customers needs: Quality planning
requires the identification and understanding of eth
customers various needs.

3. Trust third-order measurement:

* Amicable relationships: The relationship betweemnfiand
customer is generally positive in nature.

» Demonstration of trust: Trust between firm and the
customer is demonstrated by behaviours and actionsr an
extended period of time.

4. Quality control process third-order measurement:

 Internal quality control: Product that is sent tohet
customer undergoes some form of active quality cohtat
the firm. This includes quality control systems, auy
inspections etc.

e Customer quality control: Customers monitor qualitof
incoming product from the firm.

5. Performance measurement third-order measurement:

* Performance measures used: Measures are used ialigrn
by the firm in measuring performance with customers

6. Quality improvement second-order measurement:

* Quality improvements made with customers: Quality
improvements are made with customers through thenmfof
feedback, reports, audits and interactions. No falimed
guality improvement process, such as a supplier
association, is in place.

Table 28 gives examples from the multiple case gtudsults to
illustrate their meaning.



Table 28: Example quotes from multiple case anasysf quality competitive dimension for

ot

the customer firm unit
Second-Order | Third-Order Multiple case result | Example
Measurement Measurement
Meaning of - External dimension | “Maybe in a nutshell, if you exceed your
quality customer’s expectations, then you’'ve achieved
guality” (Participant 1, Case A)

Quality Quality Identification of “...give our customers exactly what they want, n
planning planning customers needs more, not less.” (Participant 2, Case B)

process

Trust Amicable The relationship with Customer E1 is “In genera

relationships

very good.” (Participant 13, Case E)

Demonstration of
trust

Trust between Firm D and customers “is earned
based on Firm D’s historical performance
(Participant 7, Case D)

Quality control

Quality control

Internal quality

“Continuous monitoring” at Firm B throug

>

process control internal quality control (Participant 2, Case B)
Customer quality Customer D1 monitors Firm D’s incoming quality
control and documents quality trends (Case D)

Performance Performance Performance measures in place at Firm C with

measures measures used customers. Customer satisfaction questionnaire

supply “very simple” responses (Participant 3,
Case C)

Quality
improvement

Quality improvements

5 Quality improvements “basically come...from t

ne

made with customers

OEM” (Participant 7, Case D)

vET
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5.2.4 Flexibility

Supplier-firm unit of analysis

Table 29 summarises the flexibility results accardito their
recurrence in the multiple case study analysis tbe supplier-

firm unit;:

Table 29: Flexibility competitive dimension resulfer supplier

firm unit
Seconc-Order Third -Order Multiple case Present in Case %
Measurement Measurement | result A|IB|C|D|E|F
Meaning of - Adaptive X X|X|X|67
flexibility response to

environmental
uncertainty

Achievement of | - Communicatiol X X 33
flexibility Relationship X X 33
Cos! X X133

Recurring results found in case studies A to F asr pthe
measurements taken from literature are:

1. Meaning of flexibility second-order measurement:

« Adaptive response to environmental uncertainty: gluers
react to the firm’s changing demands.

2. Achievement of flexibility second-order measurement

e Communication: Information sharing between firm amis
suppliers can help achieve flexibility.

* Relationships: The firm and its suppliers must have
established some form of positive relationship beéew
them to achieve flexibility.

« Cost: More money in the supplier firm relationshe¢pn help
achieve flexibility.

Table 30 gives examples from the multiple case gtudsults to
illustrate their meaning.



Table 30: Example quotes from multiple case anasysf flexibility competitive dimension for
the supplier firm unit

Second-Order | Third-Order Multiple case result | Example

Measurement Measurement

Meaning of - Adaptive response to| Ability of Firm E to change orders from the

flexibility environmental original forecast sent to Supplier E1 (Case E)
uncertainty

Achievement of | - Communication Early information from supplierdaaVs Firm B to

flexibility be “flexible to a degree”, and to “...accommodate

that situation within our own material planning.

(Participant 2, Case B)

Relationships

Flexibility between Firm E and SuppliEl is
achieved by having “...a very godg
relationship...” It is necessary to make t
relationship “...work for both sides, looking f
win-win kind of scenarios...”

(Participant 14, Case E)

d
he

Cost

An increase in “payment terms”, where Y
“...sell the product before you actually have to g

ou
ay

for it...” (Participant 3, Case C)

IET
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Customer-firm unit of analysis

Table 31 summarises the flexibility results accardito their
recurrence in the multiple case study analysis fhe customer-
firm unit:

Table 31: Flexibility competitive dimension resulfer customer

firm unit
Second-Order | Third-Order | Multiple case Presentin Case? | %
Measurement | Measurement| result A|B|C|D|E|F
Meaning of - Adaptive X|X|X|50
flexibility response to

environmental
uncertainty
Achievement of| - Cos! X X - |- 150
flexibility

Recurring results found in case studies A to F asr pthe
measurements taken from literature are:

1. Meaning of flexibility second-order measurement:

« Adaptive response to environmental uncertainty: Them
is required to react to the customers changing dedsa

2. Achievement of flexibility second-order measurement

« Cost: More money in the customer firm relationshcan
help achieve flexibility.

Table 32 gives examples from the multiple case gtudsults to
illustrate their meaning.



Table 32: Example quotes from multiple case anasysf flexibility competitive dimension for
the customer firm unit

Second-Order | Third-Order Multiple case result | Example

Measurement Measurement

Meaning of - Adaptive response to| Firm E must be flexible because Customer E1 i$
flexibility environmental “...constantly changing requirements...”

uncertainty

(Participant 13, Case E)

D

Achievement of
flexibility

Cost

Flexibility of “payment terms” with custonsgr
with a “win-win” payment situation for both
parties involved (Participant 3, Case C).

3€T
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5.2.5 Other

Supplier-firm unit of analysis

Table 33 summarises the other results according ttoeir
recurrence in the multiple case study analysis tbe supplier-

firm unit;:

Table 33: Other competitive dimension results farpplier firm

unit
Second-Order | Third-Order Multiple case Present in Case? %
Measurement | Measurement | result A|B|C|D|E]|F
Ways to - Cost X | XX X | X |83

improve
competitivenesy

Recurring results found in case studies A to F asr pthe
measurements taken from literature are:

1. Ways to improve competitiveness second-order
measurement:

e Cost: More money in the supplier firm relationshipay
help improve competitiveness.

Table 34 gives an example from the multiple casedstresults to
illustrate the meaning.

Table 34: Example quotes from multiple case anasysf other
competitive dimension for the supplier firm unit

Second-Order Third-Order Multiple Example

Measurement Measurement | case result

Ways to improve | - Cost Having longer payment
competitiveness terms with suppliers

leads to an improved
cash flow, which
“leads to regularly
getting in more
funds...”

(Participant 1, Case A
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Customer-firm unit of analysis

Table 35 summarises the other results according ttoeir
recurrence in the multiple case study analysis fhe customer-
firm unit:

Table 35: Other competitive dimension results farstomer firm

unit
Second-Order | Third-Order Multiple case | Present in Case? %
Measurement | Measurement | result A|B|C|D|E|F
Ways to - No X | X | X[ X]|X]- |10C
improve similarities
competitiveness

Recurring results found in case studies A to F asr pthe
measurements taken from literature are:

1. Ways to improve competitiveness second-order
measurement:

* No similarities: No similarities were found in adMing
competitiveness in the customer-firm relationship.

Table 36gives examples from the multiple case study resuks
illustrate the meaning.

Table 36: Example quotes from multiple case anasysf other
competitive dimension for the customer firm unit

Second-Order Third-Order Multiple Example

Measurement Measurement | case result
Ways to improve | - No Depends on the
competitiveness similarities | “professional project

manager” who can monitd
the project and develo
relationships with customer
(Participant 2, Case B)

U T =

The development of a loca
supplier base and a support
base “...where in the long
term everyone would
benefit...”

(Participant 3, Case C)
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Some key findings from cross case analysis are enésd below.

These findings are replicated across the suppliemf and
customer-firm units for speed, dependability, qu®li and
flexibility dimensions. Findings are regarded as piortant if
recurring results are found between cases.

Speed

Supplier firm unit

» AIll cases describe information sharing as criticdb
supplier firm relationships.

e The majority of cases use some form of customised
advanced IT to ensure better and timelier infornoatiin the
supplier firm relationships.

* The majority of cases experience irregular materoader
volume and frequency between supplier and firm.

Customer firm unit

« The majority of cases experience irregular materoalder
volume and frequency between customer and firm.

Dependability

Supplier firm unit

* Half of the supplier-firm relationships have eleatric
systems in place to ensure dependability.

Customer firm unit

o

* No similarities are found in cases for processesd an

procedures to ensure dependability between customed
firm.
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Quality

Supplier firm unit

» All cases describe quality as having both an intdrand an
external dimension in the supplier firm relationgphi

e Supplier requirements flow from customer requirerhenn
the majority of supplier firm relationships.

* All cases describe the supplier firm relationships a
amicable in nature.

* All of the firms have some form of incoming quality
control for goods from suppliers.

* The majority of cases have performance measureplace
in the supplier firm relationship.

Customer firm unit

* The majority of cases describe quality as havingeaiternal
dimension in the customer firm relationship.

 All cases require the quality planning process tbemtify
customer’s needs.

e The majority of cases describe the customer firm
relationship as amicable in nature.

* The majority of cases have performance measureplace
in the customer firm relationship.

Flexibility
Supplier firm unit

* Over two thirds of cases take flexibility to meann a
adaptive response to environmental uncertainty ihet
supplier firm relationship.
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Customer firm unit

e Over half of cases take flexibility to mean an adiag
response to environmental uncertainty in the cuséoriirm
relationship.

e Over half of cases take cost as a requirement tbiexe
flexibility in the customer firm relationship.

Other

Supplier firm unit

* The majority of cases take cost factors as a waym@rove
competitiveness in the supplier firm relationship.

Customer firm unit

* No similarities were found in how to improve
competitiveness in the customer firm relationship.
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6. DISCUSSION OF RESULTS

This chapter discusses thgeneral results the research problem
and sub problems and theresearch processundertaken. The
general results containing the firm, supplier and customer
classification results are discussed. Thesearch problemand
sub problemspresent qualitative evidence to support how long
supply chains in the South African aerospace indysdtompete on
the dimensions of speed, dependability, quality afiexibility.
Evidence is also presented on aspects from the é&oth
measurement in the research on how long supply chadompete.
A summary of the supplier-firm and customer-firm stdts is
given. Theresearch processwill discuss general aspects of the
research process, weaknesses, the interview toal waalidity of
results.

6.1 General results

The South African aerospace industry is heterogarssowith
regards to firm size. From Table 11, it can be sdkat firm size
ranges from 50 to 1000 people. This research hasdenao
attempt to take into account firm size with regardse the
multiple case results obtained. This is becausenfigize was not
addressed within the original research frameworkd amroblems
and subproblems.

With 67 percent, the majority of South African aspmce firms
are manufacturing type firms (Table 12). On the domsupply
chain, 88 percent of suppliers (Table 13) and 67rceat of
customers (Table 15) are of the manufacturing tyait on the
short supply chain, the remaining 12 percent of pluers and 8
percent of customers are of the service type. Thisans that all
suppliers and customers located on a short suppgigic in South
Africa are of the service type. But these South i&&n service
suppliers and customers supply and receive to anamf South
African manufacturing firms. Whilst only two South African
suppliers and customers have only been includedthins study
due to lack of long supply chain data, this furthguggests the
heterogeneous nature of the South African aerospadestry.

There does not appear to be any difference in thasgification
of strategically important South African supplieesxd customers
to that of long supply chain suppliers and customer
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For the most part, firms do not classify supplieasd customers
by the quality competitive dimension, a highly important
dimension in the aerospace industry. A possiblesmaafor this is
that quality may be a prerequisite condition foretliirm to do
business with a supplier, or for a customer to apgah the firm
for business.

Forty four percent of suppliers are strategicallmportant to the
case study firms from adependability perspective (Table 14).
Aerospace component manufacture must meet stringent
requirements, generally imposed by regulatory besdiend OEM
customers (Participant 3, pg. 294). As such, theaee few
suppliers in the world who have the ability to mee¢hese
requirements. So firms aredependent on few suppliers for
components (Participant 2, pg. 274). Few suppliegsmany firms
introduces a dynamic where power relationships dmtgaining
may come into play. Williamson’s (1981) transactionost
economics framework or Kraljic’'s (1983) matrix malelp in
structuring these relationships. Thirty eight pemteof suppliers
are strategically important to the case study firfnem adistinct
cost perspective (Table 14). Whilst cost is a competétiv
dimension that is examined within the other compiete
dimensions in the research framework, it is citednrerous times
in the multiple case results as an individual cormpee
dimension. This result is discussed within sectio®.2.5.
Participants classify suppliers by the amount of meg that the
firm spends on goods from the supplier (Particip&ntp. 318).

Eighty three percent of customers are strategicalhportant to
the case study firms from distinct cost perspective (Table 16).
As explained above, suppliers are strategically om@ant to the
firm from the amount of money the firm spends onogle from
them. Customers though are strategically importdaatthe firm
from the amount of money the customer is willing pay the firm
for the product.

6.2 Research problem and sub problems

The main problem statement in this research is: WHdo long
supply chains compete?” The research subproblemultssthat
contribute to the main research problem are diseusd$elow,
with reference to both the supplier-firm and customfirm unit
of analysis. The results from the multiple case laisas indicate
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the extent of the replication logic, and whetheregdrctions from
theory produce the required results.

6.2.1 Speed (Subproblem 1)
Supplier-firm
Better and timelier information

All supplier-firm relationships in this case studyycognise the
importance of information sharing, which links strgly with

literature. While results identify that informatiosharing is
important, little insight into thecontentof this information has
been gained. It is one thing for participants toysthat sharing
information is important; it’s another thing to kwowhether that
information is notmaskedor distorted by one or both parties in
the relationship.

The majority of supplier-firm relationships have me form of
customised or advanced IT in place. Whilst IT iscognised in
literature as integral to managing supply chainke tdiversity of
IT available requires further investigation of eat¢échnologies
drawbacks and benefits. The one supplier-firm redaship that
did not have any form of customised or advanced iHl place
consisted of a South African supplier and firm. WAti another
South African supplier-firm relationship did haveorme form of
customised or advanced IT in place, the size diéfece between
the firms vastly differs. This is similar to Hill el Scudder’s
(2002) findings that the adoption of an IT techngiolike EDI is
correlated with firm size.

Half of the supplier-firm relationships recognisehatt other
factors are important when using IT. These factonslude: not
all suppliers wanting to participate in electroncommunications
due to lack of perceived benefits (Participant 7,319); and the
impersonal nature of IT (Participant 1, p. 261).€Thirst finding
agrees with Childerhouset al (2003a), who describe choosing
supply chain members who largely contribute to thenefit of
the supply chain when using IT; the second the wde“softer”
issues when using IT (Bailey and Francis, 2008). Noticeable
difference was found between South African and gblupplier-
firm relationships.
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Lead time compression

A small number of global supplier-firm relationstipdo use
inventory as a buffer to aid in lead time comprexmsi As both
South African supplier-firm relationshipdo notuse inventory as
a buffer, this suggests that inventory can serveaaguard against
market and operational uncertainties in the longpply chain
(Jammernegg and Reiner, 2007, Jain and Benyouc®B20Whilst
inventory does provide a buffer to aid in lead timempression,
a resulting expense is incurred through direct nmregke and
overhead storage costs of that buffer inventory.isTldoes not
strictly agree with Slack’s (1991, p. 112) view ahcreasing
speed to decrease direct and indirect costs asdediawith
inventory. This may be because Slack’s view doed take into
account uncertainties and lead times in the globarket, which
may require stored inventory to respond quicker ¢astomer
demands. In the case of short supply chains, Slackiew may
hold true.

Transhipment mode is cited as important in achieviead time

compression in over two thirds of supplier-firm eg¢ionships.

This result, whilst being logical, does not appear fit with the

majority of presented literature. Lead time compsem by

choosing air freight over shipping freight as anshipment mode
is more applicable in the long supply chain rathtéan the short
supply chain setting. The literature examined insthhresearch is
primarily concerned with lead time compression ihet short

supply chain. This is due to the lack of long suppthain

literature. Interestingly, one of the South Africesupplier-firm

relationships also cited transhipment mode as impot in

achieving lead time compression (Participant 16,385). This is

because anindirect long supply chain exists, with the locally
based supplier having to receive materials from awnerseas

supplier to provide for the South African customer.

Improved planning is important to achieve lead timempression
in over two thirds of supplier-firm relationshipsthis planning
generally relates to the coordination of materiddvws. Evanset
al’s (1995) suggestions to achieve lead time compressim the
supply chain may aid in improving the planning pess. No
discernable differences were seen between Southicafr and
global supplier-firm planning practices.

The majority of supplier-firm relationships displayrregular
material order volume and frequency characteristidhis does



148

not fit in with the Stalk and Hout (1990) literatairof keeping
regular order volumes and frequencies to achieveadletime
compression. With uncertainty being an inherent idrderistic of
the aerospace industry (Balest al, 2004), and the aerospace
market irregular in nature (Participant 5, p.308),appears that
Stalk and Hout do not account for the inherent urtaenty in
supply chain operations in their methods to achielead time
compression.

External capacity problems occur in over two thirds of suligp-
firm relationships, occurring equally for both glab and local
suppliers. The reason the womkternalis used is because firms
attribute the capacity problem to the supplier, niotternally
within the firm itself. Whilst capacity problems ar
unsurprisingly acknowledged, there appears to be recurring
reason in the multiple case results for these cagaproblems.

Customer-firm
Better and timelier information

Over two thirds of customer-firm relationships irhis study

recognise the importance of information sharing,asayg linking

strongly with the literature. Interestingly thoughhe information

that a number of firms share with their customessfiom a sales
and marketing perspective. This, to the author, mlagg where
information is maskedor distorted the purpose being for the
firm to obtain or keep a customer’s business. Imh@ation sharing
with suppliers is on a functional level; informatiosharing with

customers may not always be. No noticeable diffexen were
seen in information sharing between South Africandaglobal

customer-firm relationships.

Some form of customised or advanced IT is in plaoeover two
thirds of customer-firm relationships. As in the pqlier-firm
relationships, the diversity of IT available reqaes& further
investigation of each technologies drawbacks anddfets. Half
of the customer-firm relationships also require ethfactors to be
accounted for in IT: Participant 1 (p. 267) desasbthe “softer”
issue of face-to-face communication as essentialovab IT
communication; the firm may be obliged to use teohogies
prescribed by the customer (Participant 7, p. 32@8he South
African customer-firm relationship does not haveyaaoustomised
or advanced IT in place.
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Lead time compression

Multiple case results for lead time compression ameot
concentrated in one particular area, with custoniiem
relationships pointing to solutions such as invemnto
transhipment mode and IT. These diverging resultaymbe a
result of interviewed participants having more knledge of the
supplier-firm unit rather than the customer firm4trof analysis.
This point is further discussed in thgeneral aspectsof the
research process below. The South African customem result
does not lean towards any particular area.

The majority of customer-firm relationships displayregular

material order volume and frequency characteristi@again not
fitting in with the Stalk and Hout (1990) literater Whilst the
supplier-firm and customer-firm are two separate itesn of

analysis in this research, the fact that irregulaaterial order
volume and frequency exists with both wunits shoullde

highlighted. Because the supplier, firm and custemeannot
survive independently of one another, irregular evaal order
volume and frequency characteristics on the customen side

may cause irregular material order volume and freqgay

characteristics on the supplier-firm side. Anoth®esenario could
be that the internal firm may not be relayimrggular customer-
firm material order volume and frequency characsércs to the
supplier on time, causingrregular material order volume and
frequency characteristics on the supplier side.

External capacity problems occur in under half dfetcustomer-
firm relationships. This external capacity problemfound in the
transhipmentlink betweencustomer and firm, where things like
flight and shipping capacity and availability mube taken into
account. Stalk and Hout (1990) only describe baliagcinternal
capacity at each member of the supply chain. From this #fgsu
both internal capacity as well as external (transhipment)
capacitymust be taken into account in long supply chains.

Over half of customer-firm relationships experiendaternal
capacity problems. But whilst in the supplier-firmelationship
the internal capacity problem existed with tlsaipplier, in the
customer-firm relationship the internal capacityoptem exists
with the firm. There appears to be no recurring reason in the
multiple case results for the internal capacity prem.
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6.2.2 Dependability (Subproblem 2)
Supplier-firm

A third of local supplier-firm relationships cite face-to-face
meetings as a method to ensure dependability. Hdlthe global
supplier-firm relationships have electronic systems place,
where processes and procedures are automated ankblecded
within software. To the author, these results takgether may
identify a difference between coordination mechamssin short
and long supply chains: short supply chains rely people to
ensure dependability, whilst long supply chains bato rely on
electronic systems to ensure dependability. Thisnding
augments Jain and Benyoucef's (2008, p. 486) calt fesearch
into the role of IT in buyer supplier relationships the long
supply chain.

Performance monitoring and feedback is wused to easu
dependability in a third of supplier-firm relatiohgps. This
result agrees with Slack (1991, p. 72), who saysttldelivery
dependability should beneasuredto account for early or late
delivery. This result is split between a global ara South
African based supplier, so |little can be said abouts
contribution to how long supply chains compete ompendability.

An understanding of supplier requirements is saddbte necessary
to achieve dependability in a third of all caseshi3 result is
rather vague: whilst an understanding of supplieguirements is
important, it tells very little about a process @rocedure in
place to achieve dependability.

The responses on processes and procedures to ensure
dependability are varied, but all acknowledge thactf that
dependability is important. Whilst dependabilityalés to lower
cost manufacture according to Slack (1991, p. 112),link
between dependability and cost is not seen in theases.

Customer-firm

It was found that all of the customer-firm relati®mips do not
have any similar processes and procedures in plaxeensure
dependability. A reason for this may be that a ques asking
about processes and procedures covers a wide nummbaspects,
resulting in a wide range of results.
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6.2.3 Quality (Subproblem 3)
Supplier-firm
Meaning of quality

All of the supplier-firm relationships approach duy as having

both internal and external dimensions, in agreemeanth Juran

(1999). Internal dimensions are concerned with tpaysical

guality of the product sent to the firm by the supgp. External

dimensions are also concerned with the physical Igyaof the

product, but often include delivery criteria fromugpliers. Over
a third of firms believe that quality means docum&mnon must
accompany the delivered product. This can be linkied with

Garvin’s (1998)conformancedimension of quality and Crosby’s
(1996) quality definition of‘conformance to requirements”This

is because documentation provides proof that thedurct quality

does conform to the stipulated requirements. No ceéimable

differences are found between short supply chain &ong supply
chain results.

Quality planning

In the majority of supplier-firm relationships, spber
requirements flow from customer requirements in tlgeality
planning process. This agrees with Godfrey (199@)th quality
planning beginning with customers and their needdith the
supplier requirements flowing from customer requirents, this
result also blurs the separate analysis of the digypfirm and
customer-firm units as taken for this research. Aga no
discernable differences are found between shortpdyphain and
long supply chain results.

Documentation from suppliers is an essential comgmonto the
guality planning process for half of the case stufdyms. Within
these case study firms, a third consists of Southridan based
suppliers. This result, to the author, could beearreted as firms
requiring documentary proof of product quality frotheir South
African suppliers, more so than from their globalppliers. The
reason for this may be trust based (discussed lateshere the
firm has more trust in the global than the localpgtlier; or it
may be that documentation from global suppliersthe standard,
whereas with local suppliers it is not.
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All of the supplier-firm units of analysis preseevidence that an
amicable relationship exists between the supplier and firm.
Whilst this result is positive, the results below drust add to
the complexity of fully understanding the componsntthat
contribute to this relationship.

Half of the supplier-firm relationships require ekdnce fortrust
to exist. This trust applies to product quality, tWwi evidence
provided by documentation that verifies product ¢ty
specifications. This result disagrees with Sako’s1991)
definition of trust: If documentation is requirearf trust to exist,
the firm may not be confident in the supplier alwsagelivering
to the decided product specifications. But whilsbcdimentation
can be interpreted as disagreeing with Sako’s digfom of trust,
documentation in a highly regulated industry likeviation is
required. This is because any form of opportunistiehaviour
such as suppliers cutting costs by decreasing gyalévels can
endanger lives.

Over two thirds of firms believe that trust deveblpwith
suppliers through demonstration of behaviours amdi@ns over
an extended period of time. This result agrees witbnovan and
Maresca’s (1999) description of trust.

Quality control

All of the supplier-firm relationships have incongnquality
control procedures in place. But whilst procedur@s exist, the
content of these procedures differs between firmanging from
audits, incoming product inspections and reliancea quality
systems to achieve quality control. In over half tdfese cases,
traceability of product is cited as critical for glty control.
Traceability can be seen as similar to thdecumentationresult
found earlier, and forms a thread between the magnaf quality,
guality planning and quality control measurements.was found
in a third of these cases that quality control ecoming supplier
product to the firm is often done later than regadr This means
that product quality specifications are only idefm¢id when the
product is passed receiving or on the shop floorhilgt this
result is not extensive across multiple cases asdGplit between
a South African and global supplier, it is importan

Performance measures are in place in the majoritysopplier-
firm relationships. These performance measures geameral in
nature. First, they do not align to a narrow focos quality
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assurance (Graham and Ahmed, 2000) as expectedermsgpace.
Second, differing to Neelet al (1994), the measurements are not
orientated to the dependability and cost dimensioas found
from the strategic importance of suppliers to thenf (Table 14).
Whilst performance measures are in place, which eng@ortant,
the results do little to explain the overall use pe&rformance
measurement systems No noticeable difference was found
between South African and global supplier-firm perfihance
measures.

Quality improvement

Over two thirds of supplier-firm relationships imgrhent quality
improvements. The quality improvements made are ggahly in

the form of feedback, reports and infrequent audbtstween the
firm and supplier, as opposed to a set formal qtali
improvement process. From a long supply chain pecdpve, a set
formal quality improvement process or supplier asisdion

proves difficult. This is because distances inhilbiequent audits
and inspections of firm and supplier, as well ascdato face
communication. Locally however, the development stipplier

associations for local supplier-firm relationshipsay be viable.
No noticeable difference was found between Southriédn and

global supplier-firm results.

Customer-firm
Meaning of quality

The majority of customer-firm relationships apprdacuality
from an external dimension. This result appears itadg, as
external dimensions are concerned with meeting ousr needs
and providing customer satisfaction. This does mogan that the
internal dimension of quality is not important taastomers. Most
likely, the internal dimension is dealt with on thsupplier-firm
side, where product quality and documentation isdieabssed. No
noticeable differences were found between South iédn and
global customer-firm results.

Quality planning

In all of the customer-firm quality planning resslt the
identification of customer needs forms an output.hiVét this
result agrees with Godfrey (1999) in that the quwliplanning
process is followed, little else can be said abdwiw quality
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planning in the aerospace long supply chain occurbhe
recommended sourcing strategy literature coveredr fthis
research did not appear in the results. This maydbe to the line
of questioning used in the interview tool.

Evidence exists that amamicablerelationship is in place between
customer and firm for the majority of results. O®s@uth African
based customer and firm however does not preseritence to
say that an amicable relationship exists (Participd6, p. 401).
This does not say that an amicable relationship doet exist.
Evidence given by Participant 16 just does not delse the
relationship in this way.

Half of the firms believe that trust develops witbhustomers
through a demonstration of th&rms actions over an extended
period of time. This is in line with Donovan and Nkesca’s
(1999) idea of trust. Whilst not fitting in with Dwvan and
Maresca’s idea of trust for the multiple case rdsWRarticipant 1
from Case A’s (p.269) idea of trust fits in Kim anRrabhakar’s
(2004) idea of calculative trust. This is becausest between
firm and customer in Case A’s instance develops iaitial
contact rather than over time This result highlights the
complexities that exist in supply chain relationphi

Quality control

Over two thirds of firms perform internal qualityoatrol before
products are sent to the customer. The results dbpoint to any
specific quality control processes that are usedhwi the firms,
but may include quality inspections, quality conktreystems and
continuous monitoring of product quality. In addoti to internal
guality control, a third of customers monitor incomg product
guality from the firm. The quality control processan therefore
be said to extend from supplier to firm, internalwithin the firm
and from the firm to the customer.

Internal performance measures are in place in thajomity of
customer-firm relationships. As with the supplieirth unit of
analysis, the results on performance measures aeeepal in
nature, do not appear to align to a narrow focus quuality, and
do not orientate to the cost dimension as foundnfrthe strategic
importance of customers to the firm (Table 16).
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Quality Improvement

Over half of customer-firm relationships implemenquality
improvements. The customer implements the qualinprovement
with the firm, whereas the firm implements the quul
improvement with the supplier in the units of analy. Again,
guality improvements made are generally in the forof
feedback, reports and infrequent audits between firen and
customer. Participant 2 from Case B (p. 285) expkihe need to
guantify quality improvements through costs. Thigraes with
Juran’s (1999) COQ and Crosby’s (1996) PONC to jixsquality
improvement efforts. COQ and PONC can be used tgpsut
Slack’s (1991, p.112) view that higher quality coibtutes to low
cost manufacture. Costing of quality improvementsaymalso
augment Ferdows and De Meyer’s (1990) sand cone ehodhere
guality is the initial focus of improvement. By inally focusing
on quality (the first layer of the sand cone) andimg able to
guantify improvements in cost terms, focusing onethast layer
of the cone, costs themselves, requires the leasdtent of effort.

6.2.4 Flexibility (Subproblem 4)
Supplier-firm
Meaning of Flexibility

Over two thirds of supplier-firm relationships takKéexibility to
mean an adaptive response to environmental uncetyai This
result agrees with Gupta and Goyal (1989) and Gerwi(1993)
view of flexibility. These environmental uncertaies, often
brought on by changing customer requirements, reguihe firm
to change delivery schedules, delivery quantitiend materials
with suppliers. These changes link strongly with lidery
flexibility, volume flexibility, and product (mix)flexibility as
found in table 5.

Whilst manufacturing flexibility and supply chainexibility can
be separated in the literature, the author believelat
manufacturing flexibility can be considered a soerof supply
chain flexibility. Internal manufacturing flexibity of each
supply chain member adds to the overall flexibiliby the supply
chain. Supply chain flexibility, in the form of lagtics,
transhipment and routing flexibility elements, forlimks between
supply chain members. But these links themselves dependent
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on the internal manufacturing flexibility of the mébers (e.g.
logistic services) who provide them.

Achievement of flexibility

The achievement of flexibility in the supplier-firmunit of
analysis varies, with a third of cases citing commeation,
relationships and cost as important factors. Théasetors do not
appear to correlate with the research literature aahieving
delivery, volumeand product (mix) flexibility, as found in the
meaning of flexibility result above. A reason fohis may be that
the link between the interview question on thmeaning of
flexibility and the next question on thechievement of flexibility
was not explicit. It may also be that flexibilitysinot as easy to
grasp in a question as something like quality. Asrasult,
participants deal with the semantics of somethingatt is not
completely tangible.

Customer-firm
Meaning of flexibility

Over half of customer-firm relationships again takexibility to
mean an adaptive response to environmental uncatyaiA third
of the environmental uncertainties in these custo+fiem
relationships are time based. This result is moshikar to the
delivery flexibility dimension as found in table 5rhis result is
interesting, as it seems counter-intuitive for angosupply chain
to compete on a time based flexibility dimension eduto
geographic distances involved.

Achievement of flexibility

Cost is an important factor in achieving flexibiyitin half of the
customer-firm relationships. Cost can either be xilHElity in

payment terms with customers, or it can be money dia in
flexibility for inventory, transportation modes etclf the
meaning of flexibility result is taken as deliverflexibility,

achieving delivery flexibility by having more moneycost) is
possible by having a large buffer inventory, chomgiair freight
over shipping freight etc. Cost is not cited in md&erature as a
means to achieve flexibility. Slack (1991) howevesays that a
competitive dimension such as flexibility contribag both
directly and indirectly to low cost manufacture. iBhmay explain



157

why cost is important in achieving flexibility inosne supplier
and customer firm relationships.

6.2.5 Other
Supplier-firm

The majority of supplier-firm relationships pointotthe broad
dimension of cost as a way to improve competitiveseThe cost
dimension refers to payment and cash flow issueshwsuppliers;
bank charges and foreign currency payments; Soutfrican
government funding to the correct areas within therospace
industry; and little choice in minimising costs witsuppliers due
to obligations with OEM’s.

Whilst cost is examined within the competitive dinsdons of
speed, dependability, quality and flexibility in igh research
framework, it also appears as an individual “othecdmpetitive
dimension. This may be because the link betweentcibutions
of speed, dependability, quality and flexibility taost, as
described by Slack (1991), is not necessarily eggliin nature.
Supplier cost, or price of goods, may be individiyakvaluated
by the firm in the same way that a required quallewel or lead
time for example is evaluated when obtaining goo&n whilst
speed, dependability, quality and flexibility allontribute to the
overall dimension of cost, some of these compettidimensions
may be also be individually evaluated alongside tcagshen it
comes to judging supplier performance. The evaloatprocess of
competitive dimension choice may be guided by saogc
strategies like the continuity-involvement matriXCliilderhouse
et al, 2002, p. 498), the Kraljic matrix (Kraljic, 1983and the
transaction cost economic framework (Williamson,819.

Cost as the final effort in Ferdows and De Meye(’s990) sand
cone model for lasting manufacturing improvemenssniot found
in the cost result in the “other” dimension. Thigsult may be
likely because the line of questioning in the indegw tool did
not address the applicatiomrder or hierarchy of the competitive
dimensions for sustainable improvement efforts. Theerview
tool instead addressed content based on literatwiehin each
competitive dimension. As this research is explomtin nature,
addressing content within each competitive dimemsiois
sufficient.
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Customer-firm

No similarities were found in the customer-firm agionship to
improve competitiveness, so little can be discussed

6.2.6 Summary of Results

Table 37 and table 38 present a summary of the aecke results
for the supplier-firm and customer-firm units of alysis. The
subproblems of how long supply chains compete oneexp
dependability, quality and flexibility provide th@uide to the
summary table. The “other” category is also inclddeOnly
results that are relevant to how long supply chaicmmpete are
presented in the tables below. This means that aldtdiscussed
results are found in the tables below, as they dmt riit the
‘competing’ part or the ‘long supply chain’ part ofthe
subproblems. This does not mean excluded resulte arot
important; they instead contribute to the researgiocess and
further work sections discussed below.
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Table 37: Summary of research results for suppfiem unit of

analysis

Dimensions

How to compete

Speec

Share informationbetween firm and supplit

Use of customised or advanced |IT solutio
between firm and supplier, but also acknowled
the softer issues

Inventory, transhipment mode (air versus freigk
and improved planning for lead time reduction

ns
ge

Dependability

Automated processes and procedu

Performance monitoring and feedback between fi
and suppliers

Understand supplier requirements

Quality Compete on internal andexternal dimensions o
guality; conformance to requirements through
documentation
Quality planning begins with customers and their
needs
Amicable supplier-firm relationships
Trust demonstrated by behaviours and actions ojer
time, but trust also requires documentary proof
Various incoming quality control procedures jn
place; product traceability through documentatijon
important
Performance measures in place
Quality improvements through feedback, reports,
infrequent audits

Flexibility Delivery, volume and mix flexibility importar
Flexibility achieved through communication,
relationships and contribution of cost factors

Other Compete throug distinct cost factor:
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Table 38: Summary of research results for custorfiem unit of

analysis
Dimensions How to compete
Speet Share information between firm arcustome

Use of customised or advanced |IT solutions
between firm and customer, but also acknowledge
the softer issues

Inventory, transhipment mode (air versus freight)
and IT for lead time reduction

Dependability | No multiple casesimilarities in theresults
Quality Compete on external dimension of qual

Quality planning begins with customers and their
needs

Amicable customer-firm relationships

Trust demonstrated by behaviours and actions ojver
time

Internal quality control at firm and customer
guality control procedures in place

Performance measures in place
Quality improvements through feedback, reports,

infrequent audits
Flexibility Delivery flexibility important

Achievement of flexibility through cost factors
Other No multiple casesimilarities in the result

Whilst the supplier-firm and customer-firm units @nalysis are
analysed separately in this research, some impdrtamilarities
and differences between units can be identified:

e On thespeedcompetitive dimension, the supplier-firm unit
citesimproved planningfor lead time reduction. This is not
mentioned as a result for the customer-firm unithig may
be because planning with suppliers is often deperiden
the customer placing an order with the firm, whiclnnot
always be planned for in advance.
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For the dependability competitive dimension, no
similarities were found in the results for the caster-firm
unit, whereas similarities were found for the supgghfirm
unit. This may be because on time reliable deliveoy
goods to the customer is dependent on internal firm
operations e.g. manufacturing time. The interviewee
picked for this research may have had more insighto
external firm rather than internal firm operatiomsecause
of their job focus on the supply chain, so no siarities
were found.

For quality, the supplier-firm unit interprets quality from
an internal and external dimension, whereas the customer-
firm unit interprets quality from only anexternal
dimension. A possible reason for tleternaldimension for
both the supplier-firm and customer-firm unit is ath
customer requirements depend on both supplier and
customer input. Theinternal dimension result may only
exist for the supplier-firm unit because it is tliecal case
study firm requiring technical specifications suchs
guality documentation from its suppliers. This isffeérent
from the focal case study firm requiring technical
specifications like quality documentation from its
customers, which does not seem logical. This is a
directional issue between supplier, firm and cusesm
discussed in section 6.3.1.

Flexibility results between supplier-firm and customer-firm
units vary. For the supplier-firm unitdelivery, volume and
mix flexibility are important, but onlydelivery flexibility

is important for the customer-firm unit. The authof this
paper is unable to come up with a possible reason this
result. Communication and relationshipsare given as
important to achieving flexibility in the suppliefirm unit,
but not the customer-firm unit. This may be a retsof the
interviewees chosen for this research having monsight
into the supplier-firm unit of the supply chain.

For the other result, distinct cost factors are given as
important for the supplier-firm wunit but not for ¢h
customer-firm wunit. This may be because costs are
relatively fixed for the customer-firm unit, but abd vary
for the supplier-firm unit. Large customers may thte
pricing to the firm, who has little choice but tcettle for
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the given price to survive. But negotiation and faining
around cost may occur with smaller suppliers, whavéa
little choice but to take the price set for them blye firm

to survive. Cost factors between supplier-firm and
customer-firm units may form part of further work,
discussed in Section 7.2.

6.3 The research process

6.3.1 General aspects

This research explores thenk between the supplier and the firm;
and thelink between the customer and the firm. Material and
information flows form the basis of the link, witthe competitive
dimensions loosely coupled around these flows. Twiss done to
try and explore the dimensions of speed, depend&hilquality,
flexibility and ‘other’ within the link, instead ofolely focusing
on the firm, supplier, or customer. What this meatiough is
that the direction of the link may be from suppliexr firm or firm

to supplier; or from customer to firm, or firm toustomer. An
example can be seen in Customer Al receiving a ésaf
component” (Participant 1, p. 266) from Firm A, wlh holds an
important function in aviation. This is saying th&ustomer Al
regards Firm A as strategic, not as Firm A regamgdiG@ustomer
Al as strategic This complicates analysis in some ways, as it
means that directionality of the link must be acooed for. But

it may also identify where power lies in the supgdifirm or
customer-firm relationship, which may have implicans for
better structuring the long supply chain.

Even though the units of analysis in this researattempt to
examine thelink between the supplier, firm and customer, often
the internal firm operations are indirectly examthein the
process. This fits in with Bales et al’'s (2004) easch findings
of internal firm operations having an affect on iat
organisational supply chain issues. An example of iaternal
firm operation affecting the customer-firm link calme seen in
Firm B doing “continuous monitoring” (Participant, . 284) of
outgoing product to the customer using internal nfirquality
control systems. The fact that internal firm opdopats do come
out in the examination of the Ilinks between suppliand
customer highlights the fact that members in a slypghain
cannot work in isolation from one another.
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The classification criteria of picking suppliers/stomers who are
geographically distant from the firm, and who prdeireceive a
part with strategic importance to/from the firm hadn some
cases, conflicting goals. For example Firm E iddrd Customer
E2 as strategic and receiving goods on a long supphain
(Participant 15, p. 389). But Customer E2 only hadonce off
order with Firm E, and was unsure when they woulphimn reorder
a project. This means that customers, and suppliwh® have a
long supply chain to the firm are not necessarilget most
strategic to the firm. More strategic customers asuppliers may
be found on a short supply chain within South AfaicThis may
be seen in Firm F identifying local Customer F1 #®seir most
strategic customer (Participant 16, p. 399), evédrough a less
strategic customer did exist on a long supply chaWhilst the
main problem statement is to investigate “How lomupply
chains compete”, it may be better to investigatewhsupply
chains compete in the South African aerospace itdpudbased on
strategic customer and supplier relationships. Thisans that the
length of the supply chain is not a classificatiagriterion;
instead strategic relationships form this basis.

When writing up the single case studies, greaterpbasis has
been placed on certain interviewee opinions moretsan others
within a particular case study. This is because soimterviewees
appear to be more knowledgeable and credible thatheo
interviewees. This means that data triangulationtlbé interview
results in a case study does not necessarily talke emual
weighting of all interviewee inputs.

It appears that there is a far greater focus on shu@plier-firm
unit of analysis than the customer-firm unit of dysis,
especially in the larger firms (500 to 1000 peopl€able 11).
This is based on the fact that participants in thefsrms have
shorter responses to the customer-firm questionsanththe
supplier-firm questions, or do not have any resp®nt the
customer-firm questions. The author thinks that sthinay be
because the personnel interviewed have titles swash ‘supply
chain manager’ and ‘procurement manager’. This meémat they
are for the most part focusing on the supplier-firanit of
analysis.

It may appear that greater emphasis has been given
competitive dimensions like quality and speed, ielation to
dependability and flexibility. This is due to morpiestions in the
interview tool and research framework having beeadtated to
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the quality and speed dimensions. Some second-order
measurements like relationships in the quality catipive
dimension, and communication in the speed compeéti
dimension could just as well have been examined tine
dependability competitive dimension. This is becausnproved
communication and relationships could lead to omeireliable
delivery. But the purpose of this research, at lteasitially, is
not concerned with the placing of emphasis of onempetitive
dimension over another. Rather it should be regarde a first
iteration to identify which measurements in the coenitive
dimensions do apply in the long supply chain in augh African
setting. Results indicate that supplier-firm unitsompete on
measurements of speed, dependability, quality, fbekty and
cost. Customer-firm units compete on measurementsspeed,
guality and flexibility.

Generally participants did not have any objectioors having the
audio interview recorded by the author. Only onertp@pant
voiced concerns about not wanting the recording toe
distributed. It is unclear whether the intervieweesrl alter their
responses to the questions due to the presence oécaording
device. But interviewee behaviour did appear, t@ thuthor, to be
the same before and after the recording device wased on and
off.

For the most part, evidence found during data tgalation
corroborated participant responses for the singlese studies.
Often the responses built up a result using anothagle to the
guestion, rather than verifying another participasntanswer.
Participant answers in the single case studies, thog most part,
did not contradict one another. One contradictiomswfound in
Case D, where a participant describes the need “foartnership
models” (Participant 11, p. 362) when setting quwli
requirements with suppliers. But another participarsays
relationships with suppliers are “...arm’s distance.(Participant
7, p. 322) due to distances involved.

It was found that the dependability competitive dinsion results
can often be encompassed within the quality compeei
dimension results. This is because quality from anternal
dimension viewpoint needs to meet customer requieans
through product quality and on time delivery. Om@ delivery is
the focus of the dependability competitive dimenmsidFlexibility
and speed appear to act independently within theosa&mn
competitive dimensions.
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Table 39 provides a summary of general aspects hgf tesearch
process:

Table 39: General aspects of the research process

1. Directionality of the supplier-firm and customerrf link is
important

2. Internal firm operations may emerge when examiniblye
intra-organisational supplier-firm and customer+irink

3.In some cases conflicting classification criteriaf |o
geographically distant supplier/customer and stratally
important supplier/customer may occur

4. More interviewees in a case study provide a bettletr to

aspects of the literature and research framework

. Greater emphasis is placed on certain intervieweenons

. Greater focus on the supplier-firm unit of analysis

. The initial research framework is not concerned lwilacing

extra emphasis on any of the competitive dimensions

8. Recording of interviews did not appear to have dfheet on
interviewee behaviour

9. Evidence found during data triangulation corrobcaf
participant responses

10. Dependability contained within the quality compaevie
dimension. Speed and flexibility appear independetone
another

;|01

\‘

6.3.2 Weaknesses in the research process

With the South African aerospace industry being dr@etgeneous
in nature, it has proved difficult to obtain the mber of case
studies recommended by Eisenhardt (1989) of betwéauwmr and
ten that fulfil the long supply chain criteria. Bagse of this,
Firm E and Firm F, which have components of shonpply
chains, have been included in the multiple caselgsis.

When listening to the initial audio interviews, theuthor found
that in some cases suggestions were given to theruhiewee on
what they were trying to say. This goes against dgeand
Ormrod’s (2005) research guideline of allowing péego choose
their own way of expressing their thoughts. To keé@ this
guideline, when suggestions were given to the intewee by the
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author, this part of the audio interview was excédd for
analysis.

As per their request, the face-to-face interviewthvParticipant 3
and Participant 4 in Case C was conducted at themesaime.
Whilst this is not seen as an ideal situation imrme of group
dynamics (Leedy and Ormrod, 2005), the author dat perceive
any of the questions answered by interviewees toibduenced
by a group dynamic. This is because interviewee vaers
appeared to not contradict one other, and both rvitewees are
directors in Firm C, and therefore, on paper, orualgfooting.

Participant 5 from Supplier C1l granted a telephorimterview
with the author provided that the interview questso were
emailed before the interview. This goes against tpeoposed
research methodology, as in the other case studiet®rview
guestions were not sent out beforehand.

When telephonically interviewing suppliers and caosters, it is
possible that the answers given by the interviewemay be

biased to what the interviewee thinks the firm wdulant to

hear. This may be seen in questions like: “Woulduy®ay that the
firm trusts the supplier to deliver the requiredaity”, or “Can

you describe the type of relationship that existsthwthe firm?”

A better understanding of whether a bias does ex¥stuld be in

the future to use multiple interviewees and gaufeit responses.
It must also be understood that interviewee respsnare based
on perception, not fact.

Table 40 provides a summary of weaknesses in theeaech
process:

Table 40: Weaknesses in the research process

1. It has proven difficult to obtain the recommendedmber of
case studies

2. In cases the author made suggestions to the ineawee on
what they may be trying to say

3. A face to face interview was conducted with two parpants
at the same time, possibly introducing group dynasi

4. Interview questions were sent to Supplier C1 befotlee
telephonic interview

5. Telephonic interview responses may be biased towawmhat
suppliers and customers think the firm wants to hea
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6.3.3 Interview tool

It was found that results for the supplier-firm amdstomer-firm
are often similar in nature. This may be due to tdwepplier-firm
and customer-firm units of analysis being discussi@dectly after
one another in the interview tool. A solution maye ko only
address the supplier-firm or customer firm unit ahalysis with
an interviewee. This may prove difficult if the fir has limited
staff involved in supply chain operations. Anothpossibility is
that supplier, firm and customer operations areosgly linked
together. Therefore one cannot completely separatem for
individual analysis.

Certain interviewee responses to questions in theeiview tool
inadvertently discuss other topics that are reletvan a later
guestion. For example, in Case D a portion of Paigant 7’s
answer of “In the aircraft industry the general eulis that
everything on the aircraft should be traceable baok origin”
(p.327) is mentioned in the question relating toade time
compression. This answer is more relevant to thealgy
competitive dimension, and so is moved into thiscsen of the
framework. This type of change is only done whenistobvious
that the answer or part of the answer is relevant another
portion of the research framework.

It appeared that towards the end of some intervieaxamining
both the supplier-firm and customer-firm units ohaysis that
the interviewee became agitated. This was indicatedhe author
by more abrupt responses to questions and geneeatlessness.
This may be attributed to the length of the exploxey interview
tool, which attempted to cover a broad range ofitsp If future
research is conducted using an interview type toeclhntent
should be focused and guided by further work sudggess as
outlined in section 7.2.
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Table 41 provides a summary of issues with the rntew tool:

Table 41: Issues with the interview tool

1. Supplier-firm and customer-firm results are oftenmslar
possibly due to structure of interview tool

2. Interviewee responses to questions in the intervieeml do
not always fit the examined competitive dimension

3. Length of interview tool proved problematic in soncases

6.3.4 Validity of results
Construct validity

Data triangulation proved difficult with the smatllecase study
firms having less than 100 people (Table 11). Withhese firms,
a few managers are in charge of multiple businessctions like
finance, marketing and supply chain operations. sTlmeans that
smaller firms having staff with titles such as ‘prorement
manager’ and ‘supply chain manager’ do not existecBuse of
this, the smaller case study firms often only hawee interviewee
with a high level understanding of their firm’s sply chain,
reducing the overall richness of these case studies

Within this case study research, the more interveew available
for a case study means more data, and therefore béeger the
chances that the data will fit into the researchamrework and
link up to the literature. Whilst every effort is ade to not
“force” the data into the framework, it appears th@aases with
more interviewees or longer interviews better fispaects of the
framework and literature. This does not mean thdte tcase
studies with fewer interviewees do not fit aspectd the
framework and literature. It just means that theidance from
the case studies with fewer interviewees has noérbgiven, as
given evidence is based on interviewee perceptions.

Whilst this research calls for a maximum of threé the same
suppliers and customers to be used by participamtshe firm,
this did not occur in Case D. This is because twob the
participants disagreed with each others strategiboice of
supplier. This is a result of the classificationogess in this
research, where the first participant’s choice odppliers and
customers is used for all participants in the firfhio improve
construct validity for future work, strategic supets and
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customers should be chosen by an individual whangolved on
the highest possible level in supply chain actieidiin the firm.

External validity

Whilst literature can allow for comparison and viciation to
maintain external validity, it has proven difficufor this study.
This is because the literature survey addresses pmments of
long and short supply chains, with limited availablong supply
chain literature. The case studies in this reseamdbho contain
both long and short supply chains, so direct compan of
results to literature may sometimes prove difficult

Direct comparison of individual case study resultfirough
replication could only be done for ‘like’ supply abhns, where
long supply chain results are compared with longpgly chain
results and short supply chain results are compawath short
supply chain results. Because more cases contaimgleupply
chains, the results are biased towards long supyigins.

Reliability

Due to the exploratory nature of this research,g@rsections of
the audio interviews were transcribed, even whee #uthor was
unsure to whether it was relevant to the questidhis was done
to allow for all possible thematic areas within theterviews to
be used in multiple case analysis.
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Table 42 provides a summary of the validity of rétsu

Table 42: Summary of the validity of results

Construct validity

1. Data triangulation proved difficult with smaller sa study
firms

2. More interviewees for a case study provides a betfi¢ to
the research framework

3. Strategic classification of suppliers and customets

interviewees in the same firm may differ

External validity

1.

Comparison and verification of results to literaeurcan
prove difficult

2.

Replication of results biased towards long supphams

Reliability

1.

Large sections of audio interviews were transcrib@dallow
for capture of thematic areas
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7. CONCLUSIONS AND FURTHER WORK
7.1 Importance of findings

This research indicates that the supplier-firm unit the long
supply chain competes on aspects of speed, depehidgb
qguality, flexibility and cost. The customer-firm unin the long
supply chain competes on aspects of speed, qualagd
flexibility. These aspects can be used to guideulet research
focus on how long supply chains compete.

Suppliers are found to be strategically importantthe firm from
mainly a dependability and cost perspective. Cusgéosnare found
to be strategically important to the firm from mayna cost
perspective. These results illustrate the structoferelationships
in the South African aerospace industry.

This research agrees with Harlan@t al (1999), in that
manufacturing competitive dimensions can also belagd in a
supply chain setting.

This work contributes to further research on longpply chains,
an area that is lacking in the literature (Jain aBeényoucef,
2008, p. 475; Shi and Gregory, 1998, p. 197). Spieailly, it has
added to competitive strategy research in the laaupply chain
field.

This work contributes to further research on thesoumer-firm
relationship, which is often neglected when compdhite research
on the supplier-firm relationship in the supply dha(Frohlich
and Westbrook, 2001).

This research process has identified the South &dni aerospace
industry as small and heterogeneous This is because it has
proved difficult to obtain up to the 10 recommendedse studies
as set by Eisenhardt (1989, p. 545). It has alsoved difficult to
include only global suppliers and customers forsthstudy. As a
result, a small number of South African suppliersdacustomers
were used. To complicate matters further, South iA&n
suppliers are on anndirect long supply chain, in that they are
locally based, but receive materials from overseapliers for
the locally based firms. Results should thereforeotnbe
generalised. This is due to the small sample sidata not being
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random, and difficulty in fulfilling long supply cdin criteria for
all cases.

Manufacturing and service firms, suppliers and ausers that
have both long and short supply chains in the Sowfrican
aerospace industry have been identified in thisemsh. This
may aid future research.

7.2 Further work

General

Conflict exists in the classification of suppliermnd customers
who fulfil the long supply chain criteria and semdteive a part
with strategic importance to/from the firm. Whilsthe long
supply chain criteria is crucial, local suppliersmd customers
who are strategically more important than those eas may be
greater so. Further research may investigate theatggic
importance of suppliers and customers to local a@mce firms,
be it on either the short or long supply chain.

This multiple case study has made no attempt to etailto
account the effect of firm size; supplier and cumtex size; firm
process choice as per Hill (1994); and the effectf o
manufacturing or service type on firm, supplier oustomer with
regards to the results obtained. Further work mayvalve
investigating the effect of one or the entire lisbove, and their
effect on how supplier-firm and customer-firm reil@abships
compete in the aerospace supply chain. Due to tkéatively
small size of the South African aerospace indusimyrelation to
other countries, caution should be taken in thatclsuesearch
does not become idiosyncratic.

The supplier-firm and customer-firm units of analgsmay be
further extended to include the supplier-supplieraf, or the
customer-customer firm. A supplier-customer unit ahalysis
may be created to examine the extent of informati©maring in
the supply chain.

This research has not directly addressed the rdlevarehousing,
distribution and transportation activities that eki between
supplier, firm and customer. Further work shouldaexine the
competitive advantage that could be gained fromstheactivities.



173

Speed

Whilst supplier-firm and customer-firm units of alyais
recognise the importance of information sharing,stlresearch
has shed little insight into theontentof the information shared.
Further work may investigate the contentdirection and
frequency of information flows between supplier,rfi and
customer.

Supplier-firm and customer-firm units of analysisave some
form of customised or advanced IT in place. Furthexsearch
should investigate the role of IT, as well as itssaciated
‘softer’ issues, in improving long supply chain cpetitiveness.

Stalk and Hout’'s (1990) framework for lead time cpmssion

does not fit the aerospace long supply chain withhgards to

material order volume and frequency characteristitdis may be

a result of uncertainty being an inherent characdec of the

aerospace industry (Balest al, 2004). Investigate material order
volume and frequency characteristics in aerospaoagl supply

chains. This investigation may include the effect the found

results of inventory, production planning and tramsment

methods in lead time compression.

Dependability

The investigation of processes and procedures tosuea
dependability in this research has been broadly readded. This
may be a reason to why no similarities were foundr fthe
customer-firm unit of analysis. Further researchoshd focus on
other dependability literature for analysis. Thisoudd look
specifically at the strategic importance of suppHeto South
African aerospace firms from the dependability coenigive
dimension.

Quality

Documentation and traceability appear to be necegsan
planning and controlling for quality in the aerosyea supply
chain. Further research should investigate processand
procedures that are in place for traceability an@anmagement of
guality documentation between supplier, firm andstamer.

Further investigation into the role of performanoeeasures in
the aerospace supply chain should be undertakenis Tvmould
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look at the role of performance measures and systeas well as
the competitive performance measures that the agaos supply
chain aligns to. The foundation for this study mhg provided by
Neely et al's (1994) study into the realisation of UK
manufacturing firm strategies through performanceasurement
systems.

This research has identified that amicable relasbips appear to
exist between suppliers, firms and customers in therospace
supply chain. Results also show that trust is destoated by
behaviours and actions over time. Further researgshould
investigate relationships that exist in the aeros@aupply chain
in detail, including the role that contracts andust can play.
Research by Ghosh and Fedorowicz (2008) can provadéasis
for this study.

Flexibility

Whilst results for flexibility have been found fothe supplier-
firm and customer-firm units of analysis, the auththinks that
time spent on research into the semantics of flekilp could be
better spent on the speed, dependability and qyatidmpetitive
dimensions.

Other

Results broadly point to cost as an important factm improving
competitiveness in the supplier-firm relationshiputure research
may investigate the role that cost as a distinctmpetitive
dimension plays in the long supply chain in the $muAfrican
aerospace industry. The link between the contribants of speed,
dependability, quality and flexibility to cost, adescribed by
Slack (1991) within the long supply chain may alsbe
determined. The application of Ferdows and De Mégefl990)
sand cone model may provide a further area of reska
examining the order of application of competitivéenmnsions for
lasting improvements in a long supply chain settiryfferences
in how cost factors differ between supplier-firm carcustomer-
firm units may also form part of further research.

7.3 Future literature focus

The literature covered in this research has for tm®st part
provided a broad generic overview of competitivanéginsions and
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supply chain criteria. Whilst this has allowed forumerous
topics to be examined, it has also detracted from-depth
examination of specific topics. But because thissearch is
exploratory in nature and little literature existen long supply
chain topics, a broad generic overview is thought e
appropriate. To aid future research, competitivemdnsion
literature covered in this study that appears raewv to the
results is given below:

» Forspeed

0 Stalk and Hout’s (1990) first idea ogroviding firms
with better and timelier informatiorappears relevant
from both a communication and IT perspective.

0 Stalk and Hout’'s second idea shortening lead times
in time compressions applicable, possibly due to the
generic nature of the found literature.

0 Stalk and Hout’s third idea o$ynchronisation in time
compression does not fit results from anorder
volumes and frequenciegerspective. The Ilimited
literature oncapacity constraintsappears to apply to
the results.

* Fordependability

O Literature focusing oncentralised and decentralised
coordination mechanisms$o ensure dependability did
not appear in the results, possibly as a resulttiod
open ended type question in the interview tool.

* For quality:

O Literature describing the various definitions of
guality appears applicable to results.

O Literature on a recommended sourcing strategy as a
primary output of thequality planningprocess did not
appear in results. This may be because this is a
specific topic that the interview question did not
directly address. Explanations of trust did relate
the results.

O The quality control process and performance
measurement literaturBnked with results.

O The supplier association literature inquality
improvementdid not feature in the results.
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For flexibility:

O The meaning of flexibility taken from literature
appears to be applicable to results.

O For the most part, results agree most strongly with
Slack’s (1991) definitions of manufacturing and
supply chain flexibilityin literature.
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Appendix A

Appendix A contains an explanation of the Kraljicaltix, an
approach to purchasing as a strategy in the firmsules relating
to the implementation of the Kraljic matrix are alprovided.
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Kraljic Matrix

Kraljic (1983) looks at how purchasing should begaeded as a
strategy in the firm. This strategy gives a fourageé approach
towards minimising supply risk and making the madtthe firms
bargaining power to improve its competitive posinioAccording
to Kraljic (1983, p. 112), the company first clafigis its
purchased materials by the supply risk involved atihet impact
on profit. The supply market is then analysed toes¢he
bargaining power of the suppliers against the fismstrengths.
The firm then determines its own strategic positidollowed by
the development of a material strategy plan.

The purchased materials classification matrix caa deen below.
Kraljic (1983, p. 112) determines the profit impaot terms of
the volume of materials purchased, percentage ot ttotal
purchase cost or the impact on product quality ousimess
growth. Supply risk is assessed in terms of matedwaailability,
competitive demand, substitutions or whether to male buy.

Leverage Strategic
Profit ltems ltems
Impact
Non-Critical Bottleneck
ltems ltems
Supply Risk

Figure Al: Kraljic Matrix

Non-critical items call for standard product purchag, efficient
processing of orders, inventory optimization andder volume
monitoring, possibly through spot purchasing in thearket.
Leverage items let the purchasing firm exploit fisll purchasing
power through negotiations, target pricing and puod
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substitutions. Bottleneck items need to be securdgdough
volume contracts even if a cost premium is attached the
contract, vendor control, backup plans and securityf
inventories.

Strategic items call for the development of supplyhain
partnerships through the use of long term supplytcacts, and
may require the firm to consider make or buy deoiss. A
supplier partnership is a mutual ongoing relatioipshthat
involves a high level of trust, commitment over t@mand long
term contracts (Scannedt al., 2000). The goal is to create and
sustain a loyal buyer-supplier relationship thatiws both the
buyer and supplier to success (Yeung, 2008, p. 4%trategic
partnerships may include relationships with suppsie IT
providers and third party logistics (3PL) provider(8hatnagar
and Viswanathan, 2000).

Once the materials have been classified, the firmighs up the
bargaining power of its suppliers against its ownrengths.

Kraljic (1983, p.113) points out that the firm nexedo assess the
availability of strategic materials by quantity amaiality, as well

as the strengths of the supplier against its owmisTallows the
firm to gauge the supply terms that it wants bas®dits needs.
Some areas that need to be examined are suppligraciay

utilization, uniqueness of supplier’'s product, apdtential costs
in the event of non-delivery or quality problems.

Supplier capacity utilization is important as if ppulier
production capacity is exceedingly high, it may uvétsin a supply
bottleneck. Uniqueness of a supplier’'s product mmgean that
barriers to entry, possibly as a result of R&D ce®sir knowledge,
are high. This means a monopoly type situation magcur (at
least for a while) resulting in high prices and litmd supply.
Non-delivery and quality problems may result in addnal
safety stock, but if problems persist, it may becassary to
change suppliers. Changing suppliers results in pmed post
contract costs, and may require changes to the 'fsrmurrent
production process to accommodate the new supps$iematerials.

Once the firm’s strengths have been weighed up agtithe
supplier’'s strengths, the items identified as segtt in the
Kraljic matrix need to undergo further analysis. iShis done by
plotting the firm’s strengths against the suppli®erstrengths in
the purchasing portfolio matrix below.
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Il High Exploit
=)

(:? Medium Balance
3

Q Diversify
= Low

MO
wnIpa
UoBIH

Supply Market Strength

Figure A2: The Purchasing Portfolio Matrix
(Kraljic, 1983, p. 114)

When the firm plays a dominant market role and t&wepplier’s
strength is rated medium or low, the firm shouldeuthe strategy
of “exploit”. This is achieved through favourableriping and
contract agreements. It must be noted that the s$ieppshould
take care as not to exploit the advantage so aggmedy that it
jeopardizes long term relationships with supplidksraljic, 1983,
p 114).

The firm should use the strategy of “diversify” whethe
suppliers in the market are strong, and the firm'sle in the
supply market is weaker. This means that the firmymlook at
backward integration through investments in prodoatfacilities
and R&D. It may also look for material substitutésr the same
product, or possibly have more than one suppliet. May be
necessary to increase efforts or expenditure onpsiey relations
in order to ensure supply.

The strategy of “balance” should be used when themf and
markets strengths are relatively equal to one arothlThis means
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an intermediary strategy between “exploit” and “énsify” needs
to be attained.

According to Kraljic (1983, p 114), when the firmcdn bargain
from a position of strength, it should press foreperential
treatment. Bargaining from weakness, the companyynhave to
offer inducements- long term contract obligationf®r example,
or higher prices- in order to achieve adequate dypp

The final step in the Kraljic analysis is to devela materials
strategy plan for strategic items. In the short mer where
diversify is identified, the firm should accept tlsaipplier’s high
prices and attempt to cover its necessary supplytigh volume
contracts. In the long term, the firm should idefiytialternative
suppliers, materials and possibly backward integrab produce
the material or product themselves. If the firm ssronger than
the suppliers, it can exploit its price advantagesnd spot
purchase some of the materials in the market.

Issues with the Kraljic matrix

According to Gelderman and Van Weele (2003, p. 201he
Kraljic matrix is still the dominant approach in éhpurchasing
profession. This is despite some problems havingrbedentified
in the use of purchasing portfolio models such d= tKraljic
matrix. Day (1986), taken from Gelderman and Van éMe (2003,
p. 208) identified measurement as the “Achilles hder all
purchasing models”. Day (1986) expanded by askingatvexactly
is meant by supply risk and profit impact, and howould or
should we measure these dimensions in practice. Kraljic
matrix does not take into account the supplier'slesior reaction
to the firm’s strategy, as well as the action thdte supplier
takes (Kamann 2000, p. 1, from Gelderman and Vanel\®e2003,
p. 208). Cox (2001, p.13) points out that the Kialmatrix does
not provide guidelines on how to move within the tma to
improve the firms competitive position.

Despite these problems, Gelderman and Van Weel&808, p.
207) case study research on the use of the Kraljiatrix in
practice manages to provide solutions to the praidefound in
the literature. Their research indicates “that thels no simple,
standardized blueprint for the application of theorpfolio
analysis. It requires reflecting on results, cridlcthinking and
sophistication of purchasing management”
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Appendix B

Appendix B contains the following items:

* The initial pilot study research framework;

* The initial pilot study interview tool;

* The initial pilot study interview transcription;

* The initial pilot study analysis and resulting clgpgs made
to the initial research framework;

* The final pilot study research framework;

e The final pilot study interview tool;

* The final pilot study interview transcription;

e The final pilot study analysis and resulting chasgmade
to create the research framework found in the megport.
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Initial pilot study research framework

The research framework for the pilot case studyfdif to the
final framework outlined in the main body of thepert. A brief
explanation is provided:

The competitive criteria variables afuality, dependability,
speedandflexibility and aspects oifnformation andmaterial
flows are discussed to evaluate supplier-firm and cusgoifirm
relationships. The basic supply chain frameworkseen below:

| Supplier-firm ! | Customer-firm !
' competitive . ' competitive .
i variables: ! i variables: !
| Quality ! | Quality !
| Dependability | Dependability
' Speed ! ' Speed !
' Flexibility i ' Flexibility i
Supplier I Firm I Customer

A\ 4
A

i Production planning ar Distribution and logistics '
! inventory control :

»
< >

Material flows

Cardiff change model:

1

1

1

:

Technological i
Cultural |
Financial i
1

1

1

1

1

1

1

1

1

Organisational

A
v

Information flows

Figure B1l: Research framework for initial pilot sty
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General

As seen in the framework above, there will be twoits of
analysis, the supplier-firm unit of analysis andetbustomer-firm
unit of analysis. In order to help limit the sizd the research
study, only the suppliers that fit the followingiteria are used:

e They must be geographically distant from the casedy
firm; and

* Only one supplier for each quadrant (i.e. max 4 glers
for the study) of the Kraljic matrix (shown below).

Kraljic Matrix

Leverage Strategic
Profit ltems ltems
Impact
Non-Critical Bottleneck
ltems ltems
Supply Risk

Figure B2: Kraljic matrix

Again, in order to limit the size of the researctugdy, only the
customers that fit the following criteria are used:

e They must be geographically distant from the casedy
firm; and
e The imported part must be of high value.
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Material flow

Material flow between the suppliers, firm and cust®er can be
dimensioned using the general constructs of:

* Production planningand inventory controlwhich describes
the design and management of the entire manufaaotyri
process, including policies and procedures for nieglks

* Distribution and logistics processwhich determines how
products are retrieved and transported from suppsljeto
firm, to customer.

The purpose of the material management construstsoi provide
a general overview of the materials management pssc from
supplier, firm to customer.

Information flow

Information flows between suppliers, firm and custer will be

dimensioned using the general constructs from therdiff

business change model (Towill, 1991). The Cardifisbness
change model looks at information flows as an ereablin

business process reengineering, and looks at caltur
technological, organisational and financial barger to

information flow:

* Technological How |IT systems are wused to enable
information flow.

 Cultural: What information the firm shares with suppliers
and customers, the willingness to share informaticand
whether the information shared is “pure” and unaided.

* Financial: Who in the supplier, firm, and customer
relationship provides finance to enable information
visibility.

« Organisational What level of coordination exists between
supplier, firm and customer, and where are decisidhat
affect members in the supply chain made.
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The purpose of the information management constsuc$ to
provide an overview of the information managemento@ess
through identifying barriers to information flow.

Quality

The following constructs within theuality competitive strategy
variable literature will be used to provide a framaerk for
analysis:

« Approach to quality Is there a clear consistent message of
guality; is supplier incoming quality and customeutgoing
guality achieved through preventative efforts, mass
inspection, quality systems.

e Measurement of quality How is supplier quality and
customer quality measured (SPC, Cost of Quality).

* Improvement of quality What type of improvement efforts
occur between supplier-firm and the customer-firm.

Dependability

The following dependability competitive strategy variable
constructs are to be used:

» Dependability in uncertainty How does the firm manage
delivery dependability with suppliers and customers an
uncertain and dynamic operating environment.

* Measurement of dependability How is supplier and
customer delivery dependability measured and howthss
information used.

Speed
The speedcompetitive strategy variable constructs to be dise

* Obstacles to lead time reductioWhat obstacles (duplicate
inventories, storage time, delayed transmission adta,
transportation network, consolidation of goods) &iiin
decreasing the lead time between the supplier, fiamd
customer.
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* Uncertainty in material and information flowHow does
uncertainty from unknown supplier capacity, leaants and
batch sizes affect material and information speemnf
supplier, firm to customer.

Flexibility

The flexibility competitive strategy variable constructs to provide
a framework for flexibility analysis:

* Product flexibilityy, How difficult non-standard orders and
changing product variety affect supplier, firm and
customer.

* Volume flexibility Can production be increased or
decreased quickly to meet customer demand.

 Delivery flexibility: Is the firm able to change planned or
assumed delivery dates to meet customer requiresient

» Logistics flexibility Can products be cost effectively
delivered or received as sources of supply and comstrs
change.

* Supply flexibility Is a firm able to find another supplier
for a specific component or raw material, and can a
supplier provide similar product prices with vargnorder
guantities and lead times.



200

Initial pilot study interview tool

The initial interview tool below differs from theirfal interview
tool in the main body of the report. Reasons foretlkehanges
made will be discussed where relevant.

General

1. Total annual firm sales?

2. Number of employees?

3. Types of products manufactured?

4. Number of direct suppliers (local/global)?

5. Number of direct customers (local/global)?

6. Classify four global suppliers according to suppliyk and
profit impact and the parts supplied to the firm ath
contribute to a vital component.

7. Classify one customer that receives the componerthwhe
four supplier parts in it.

8. Classify an important logistics provider to the mirand the
services provided.

1. Describe the current business environment that fhmen
operates in.

2. What type of relationship does the firm have withsi

suppliers and customers?

Material flows

1. How is production planning and inventory controlofn the

supplier to the customer managed in the long supphgain
operation?

. Describe the distribution and logistics process mrothe

supplier to the customer, including the role of thmgistics
provider.

Information flows

1. How do IT systems (e.g. EDI) enable information w®

Which suppliers and customers are these system®late
with? Who provides the financing for these systems?

2. What type of information (e.g. inventory and cap@ci

levels, sales) is shared between the firm and iipmiers?
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The firm and its customers? How willing are suppkeand
customers to share information with the firm?

3. How do supply chain members work with one anothear i
making decisions (e.g. production and inventory igods)?
How do members coordinate their activities (e.g.
distribution, knowledge transfer, shared R&D) witdach
other?

Quality

1. How does the firm approach supplier quality (e.g.
preventative efforts, mass inspection, quality smt)?
How does the customer approach firm quality?

2. How is supplier quality measured (e.g. SPC, cost of
guality)? How do customers measure the quality of
outgoing goods from the firm?

3. What is the firms approach to supplier quality

improvement? How do customers approach firm quality
improvement?

Dependability

1. How does the firm ensure on time delivery from suligps

with uncertainties in the supply chain (e.g. leatnes,
customs)? How does the firm ensure on time deliveoyits
customers with uncertainties?

2. How is supplier and customer delivery dependability

measured? How is this information used?
Speed

1. What obstacles (e.g. excess storage times, consaoidch of
goods, and delayed transmission of data) exist in
decreasing lead times from the supplier, to themfiand to
the customer?

2. How do uncertainties (e.g. unknown supplier capgcitead
times, ordering of different batch sizes from suiggk)
affect the speed of information and material flowom the
supplier, to the firm and to the customer?

Flexibility
1. How do the firm and its suppliers deal with diffidunon-

standard customer orders and changing product ugPie
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. How do the firm and its suppliers deal with increag

customer demand?

. How do the firm and its suppliers deal with changin
delivery dates to meet customer requirements? Hoaxible

is the customer in changing delivery dates for tfiien and

its suppliers?

. How does the logistics process adapt to changingrses of

suppliers and customers? Include the role of thgisoics

service provider.

. How easily can the firm find another supplier forsaecific

component or raw material? Can a supplier providmikar

product prices with varying order quantities andade
times?
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Initial pilot study interview

General

The interviewee will be herein be referred to as
PilotParticipantl. The firm in the unit of analysis herein
referred to as PILOTFIRM1, suppliers as PilotSuppl,
PilotSupplier2, and PilotSupplier3, and customers s a
PilotCustomerl when required.

The interview transcribed below did not use a rectiong device,
and relies on the interviewer’'s notes and memoryutufe
transcriptions of the case studies for the main dstuwill be
recorded and written in active voice where relevant

The interviewer initially explains that the purposef this
research is to investigate how long supply chaireen che made
more competitive in the South African aerospaceustty. Whilst
PILOTFIRM1 is not involved in the aerospace industrit does
have a long supply chain, and the composite matleria uses are
similar to those used in aerospace manufacture. phepose of
the pilot case study with PILOTFIRM1 is to see whet the
research framework is viable in practice, and thae line of
guestioning is not vague or irrelevant. The suppbhain
framework is explained, pointing out the suppligrsfi and
customer firm units of analysis; material and infoation flows
between the supplier, firm and customer; and thempetitive
strategy variables of quality, dependability, speednd
flexibility. The interviewee says that this framewo seems
acceptable, but that the interviewer should “selt”better. The
interviewee explains that the outcome of the resdashould be
explained to the case study firms, and that theeeash will
highlight the common practices and differences be¢éw the
firms, as well as identifies areas for further raseh. This will
make the firms more open to getting involved in ttesearch.

The interviewer initially asks the interviewee geaaé
information about PILOTFIRM1. This looks at PILOTRM1's:

 Total annual firm sales

* Types of products manufactured

* Number of employees

* Number of direct suppliers (local/global)
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* Number of direct customers (local/global)

The interviewee said that the general informatiomoat the firm
and the line of questioning seems to be ok.

The interviewer asks the interviewee to classifyufoglobal
suppliers using the Kraljic matrix. The interviewenxplains the
Kraljic matrix, where parts are classified accordirto supply
risk and profit impact. The Kraljic matrix, seen llbgv, is shown
to the interviewee.

Leverage Strategic
Profit ltems ltems
Impact
Non-Critical Bottleneck
Items Items
Supply Risk

Figure B3: Kraljic Matrix

The interviewee finds it difficult to classify supers using the
Kraljic matrix, and asks a number of times what plyprisk and
profit impact mean. After the interviewer attempt® clarify
these meanings, the interviewee classifies itemsthe leverage
items and strategic items quadrants. The interviewdassifies
pre-preg carbon fibre from Taiwan as a leveragemieas it is
readily available (low supply risk), and has a largmpact on
profit. The pre-preg carbon fibre from Germany ikasgsified by
the interviewee as a strategic item, as it requirbsrward
planning to account for lead times (high supply k)is and has a
large impact on profit. The interviewee cannot cd&y an item in
the non-critical quadrant, and says that items widw supply
risk and low profit impact would generally be soert locally.
The interviewee than, after some discussion on theaning of
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profit impact and supply risk, reluctantly classaf the logistics
provider as a bottleneck item.

The interviewer than asks the interviewee to clédgsa global
customer/s that receive a high value part from PTFORM1. The
interviewee identifies a firm in the USA called BtlCustomerl,
which PILOTFIRM1 supplies to. The interviewee fugthexplains
that PILOTFIRM1 does orders for individual customnser
especially in the USA.

The interviewer than asks the interviewee to deberthe current
business environment that the firm operates in. Tiheerviewee
explains that exchange rates are volatile, resugtin fluctuating
material import costs. Electricity problems as asuét of Eskom
affect PILOTFIRM1’s production. Generators are teostly and
equipment such as the autoclave which uses largeouts of
electricity could not run on generators anyway.

The interviewer asks what type of relationship PILBIRM1 has
with its suppliers and customers. The interviewe®@lains that it
has a good relationship with its customers, as tisisa necessity
to keep the business alive. Suppliers, the intewee (half?)
jokingly says, need to sometimes be screamed abrder to get
things done.

Material flows

The interviewer says that this line of questioningoks at
material flows, and asks how production planningdaimventory
control is managed with its suppliers. The interwiee says that
the pre-preg carbon fibre supplier from Taiwan (égage item),
requires little notification from PILOTFIRM1 when rdering
materials. The lead time required is that neededr fo
transportation. In addition, this supplier will mafacture a
larger batch for PILOTFIRM1 than required, and widtore half
the batch for PILOTFIRM1 until they need it for threext order.
This is because this supplier says it is more eauoimal to
manufacture a larger batch, and they know that PTEORM1 will
use the material in the future. The pre preg carbare supplier
from Germany (strategic item) requires a great demlore
notification from PILOTFIRM1 when they order matats. This
means that PILOTFIRM1 must account for both supplie
manufacturing time and transportation time in cdlcting lead
times. The interviewer goes on to say that when errdg, the
material batch sizes need to take overseas transgosts into
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consideration, as you cannot order just when need€&de pre-
preg carbon fibre has to be stored in a fridge wélset capacity
at PILOTFIRM1, setting the limit for maximum carbofibre

inventory. The interviewer asks the interviewee describe the
distribution and logistics process from PILOTFIRM1o its

customers, including the role of the logistics prder. The

interviewee says that the distribution and logistiprocess is not
really an issue for them, as PILOTFIRM1 is a rehlsly small

scale operation, with little complexity on the didiution side. A
number of PILOTFIRM1’s customers organise their ohaygistics

providers, with PILOTFIRM1 notifying the customernshen the
goods are ready for collection. The goods wait irsghatch until
the logistics providers pick it up. The intervieweays that the
logistics provider does not play a large role ineth business,
and if another provider is needed, it is not todfddult to obtain

if the money is right.

Information flows

The interviewer says that this line of questioningoks at
information flows, and asks whether any IT systeare in place
with its suppliers and customers. The intervieweesponds by
saying that no specific IT systems are in place, PAEOTFIRM1
is not a large enough company. The intervieweesstlyat one of
their customer’s places orders with them using Gleogages.
The interviewer asks that if PILOTFIRM1 was a largéirm,
would any of the customers or suppliers provide dung or some
funding towards information systems to enable inmhation
visibility. The interviewee responds by saying this highly
unlikely, and that PILOTFIRM1 would most likely havto pay
for these systems. The interviewer asks what typandormation
is shared between PILOTFIRM1 and its suppliers. The
interviewee needs to be prompted on what types mfformation
could be shared. The interviewer responds by sayimfgprmation
types such as inventory, capacity levels and saleBhe
interviewee says that only the basic informatiorquerements are
shared with its suppliers, such as amounts of inoen required
from them, and when it is needed. There is no neéedshare any
more information with suppliers. The interviewerkaswhat type
of information is shared between PILOTFIRM1 and ggstomers.
The interviewee responds by saying that more infatran is
shared with its customers than its suppliers, assitmportant to
keep customers happy. The interviewer asks how s$ypghain
members work together with one another in makingcideons.
The interviewee seems a bit unsure of this line qufestioning.



207

The interviewer tries to explain by asking whethgupply chain
members work together in making production decisoror
inventory policy decisions. The interviewee respenbdy saying
their supply chain members don’t really make deoiss together.
The interviewee further points out that this questiis a bit
vague and general in nature, and is similar to thuestion above
on what information is shared between suppliers aubstomers.
The interviewer than asks how members coordinateeirth
activities with one another. Again, the intervieweseems a bit
unsure of this line of questioning. The interviewdries to
explain that this question is trying to investiganhether supply
chain members coordinate activities such as diaition,
knowledge transfer and shared R&D. The intervieweeponds by
saying that knowledge transfer may be facilitatedraugh an
initiative like AMTS (Advanced Manufacturing Techhagy
Strategy), but it would only be general type knodge. Shared
R&D is probably wishful thinking, as companies waulnot be
willing to share information about their core contpacies in
business. The interviewee then says that they aoéng some
design work for a motorbike component, but that yhlkeeep all
the design information to themselves. The interveewnods, and
asks the interviewee whether this question is agiaa vague and
general in nature. The interviewee says yes.

Quality

The interviewer says that the line of questionirgriow directed
towards quality in the firm. The interviewer asks ow
PILOTFIRM1 approaches supplier quality. The inteewiee thinks
for a bit, and then says quality is such a broadjget that it is
difficult to briefly explain how a firm approachesupplier
guality. PILOTFIRM1 and the aerospace firms busisess
guality, so a single question such as that is widt really work.
The interviewee than says that the quality manageimsystem in
place at PILOTFIRM1 is ISO 9001: 2000, and that wheguality
issues arise they are documented and fed back theosystem so
that the problem doesn’'t happen again. This is dome the
quality people at PILOTFIRM1, who walk around witdhecklists.
The interviewee laughs, saying that the quality pboenjoy that
type of thing. The interviewer than asks how the stamer
approaches PILOTFIRM1 quality. The interviewee satsat the
customer sees the PILOTFIRM1 name on the box, andwks it is
a quality product. PILOTFIRML1 is in the business gtality, and
they get orders from around the world because peokhow it.
The interviewer asks how supplier quality is measdr Again,
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the interviewee says that this type of questionsis broad, that
there may be problems when asking it in the aeregptirms. The
interviewee says that PILOTFIRM1 has four inspectigoints
and a final inspection in manufacture. The interwsr then asks
the final quality question, on how PILOTFIRM1 appmohes
supplier quality improvement. The interviewee saythat
continuous improvement in PILOTFIRM1 is done accorg to
ISO 9000:2000, wusing CIP continuous improvement. eTh
interviewee says again that the quality questionggmt pose a
problem when using them in the aerospace firms. Tit@rviewer
says that quality is such a broad area, and thisiah exploratory
case study research has to have a relatively geln&reeamework,
making the focusing of a specific quality topic €&idult. The
interviewee agrees, and says think about it.

Dependability

The interviewer then says that the line of questiron will move
onto dependability, and asks how PILOTFIRM1 ensurmas time
delivery from suppliers with uncertainties in thaipply chain.
The interviewee laughs, and says that screamingh&t suppliers
generally works. The interviewee than says that @mrgability
problems like late supplier shipping and goods gegtstuck at
customs affect dependability. A specific form fooa@ds over R
50 000 has to be obtained and verified, adding telags.
Eskom’s electricity problems add to production dgda and
nothing can be done about that. The interviewernthasks how
PILOTFIRM1 ensures on time deliveries to its custom. The
interviewee responds by saying that delays on thistomer side
due to logistics delivery is not their issue, asetltustomers
organise this process. PILOTFIRM1 notifies the cammers when
their goods are ready for collection. Delays as asult of
supplier late delivery and manufacturing problemre alealt with
by contacting customers early on to signal that lpeomms beyond
PILOTFIRM1's control have happened, and trying toeép
customers in the loop. The interviewee finally sayhat
dependability is managed by sharing information agldrity. The
interviewer than asks how supplier and customer idely
dependability is measured. The interviewee respomgssaying
that customer delivery dependability is measuredrotigh a
guestionnaire that is sent out at the end of tharyeo customers,
in order to get performance feedback.
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Speed

The interviewer then says that the line of quesiiop will move
onto speed in the supply chain. The intervieweeaibit unsure of
what speed in this context means, and then, aftieving it some
thought, seems to be happy that it means servicbvdey. The
interviewer asks what obstacles exist in decreasli@gd times on
the supplier side. The interviewee seems unsurdho$ question,
and the interviewer says physical obstacles such esess
storage times and consolidation of goods addinglead times.
The interviewee responds by saying that if thereswaeater cash
flow, PILOTFIRM1 could store more inventory and lew waiting
times for their customers. This would lead to inased profit and
customer satisfaction. The interviewee also saysttlyou can
maximize capacity, and improve the effectivenesds aafficiency
of the operation to decrease lead times. The initewer than asks
how douncertainties affect the speed of information amdterial
flows from the supplier to PILOTFIRM1 and then tohea
customer. The interviewee thinks for a bit, and pesds by
saying what uncertainties affect the speed of information and
material flow, nothow. The interviewee than says this question
looks at the unplanned events that can happen, dredprevious
guestion on speed looks at the planned events e ghpply chain
that can happen. The interviewee says that the mdcquestion
on speed is a bit vague, and is very similar to thependability
guestion previously. The interviewer agrees.

Flexibility

The interviewer then says that the line of questiron will move
onto flexibility in the supply chain. The intervieew asks how
PILOTFIRM1 and its suppliers deal with difficult mestandard
customer orders and changing product variety. Théerviewee
responds by saying that PILOTFIRM1 uses modular ides
where the different bike hubs for customers arddd to the same
wheel design. Customisation of product is a managemcall,
and that they may customise a batch for a largestomer, but
probably not for an individual rider. The interview says that
customisation would be considered if the price ight. The
interviewer asks how PILOTFIRM1 and its suppliergad with
increasing or decreasing customer demand. The wmbBwee
replies that when there is decreasing customer dedma
PILOTFIRM1 tries to look at other markets for saleand that
currently the USA is more popular for products thd&urope.
When there is an increase in demand, they purchasere
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materials from suppliers. The interviewee goes onsty that one
of their overseas composite suppliers wanted toremse their
production volume and so had to modify the factorgsulting in
zero production for a while. The supplier gave thegrenty of
notice, and so PILOTFIRM1 had to fill their storageidge with
composites up to its capacity to keep their prodantgoing. The
interviewer then asks how PILOTFIRM1 and its supgrls deal
with changing delivery dates to meet customer rgguients. The
interviewee responds by saying it’s a balance bedwekeeping
available stock to meet customer requirements, whikbas a
negative impact on cash flow, and a JIT operatiavhich may
have an impact on customer satisfaction levels tiglo having
little on hand stock. The interviewee says thatsthquestion is
similar to the dependability line of questioning,nda the
interviewer acknowledges this. The interviewer thasks how the
logistics process adapts to changing sources of psieps and
customers. The interviewee says their logistics qgg®s is not
complex, and that if required they can change lagis providers
pretty easily. Logistics providers will travel prgt much
anywhere provided the money is right. The interveaewhan asks
how easily PILOTFIRM1 can find another supplier farspecific
component or raw material. The interviewee resporbgdssaying
not too easily, but that it is possible. PILOTFIRMasually
gualifies two or three suppliers for one componeand generally
goes with one supplier unless any problems ariseheT
interviewee says that there are a lot of questi@mrs flexibility,
and whether this makes it more important than thhes sections
in the framework. The interviewer says that flexliby is
supposed to be a response mechanism to uncertaimthe supply
chain, but did not mean for it to be more importahtan the other
sections.

The interviewer says to the interviewee, that ineith opinion,
what areas within the research questions, framewanrkd the
interviewer’s delivery may need further work. Thaterviewee
says that there are no big problems in the framedwidself, and it
seems logical. The research questions are a bitloboq, and that
there may be a problem keeping the interviewee®mtiton. Some
guestions are too vague and they repeat themsel¥Té®. biggest
issue is with the quality questions, as qualitysisch a big thing.
The interviewer’s delivery of the questions is findut more
should be done upfront to sell the research to flimns. The
interviewer gives his thanks, and the intervieweays that any
further help in the research will be happily givermA tour of the
PILOTFIRM1 plant is then given.
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Initial pilot study analysis and changes to researl
framework
General

A general overview of PILOTFIRM1 can be seen in thable
below.

Table B1: Overview of PILOTFIRM1

Firm Types of | Total No. of No. of direct No. of direct
products | annual | employees | suppliers Customers
Sales Local Global | Local Global
(Rand)
PILOTFIRM1 Carbon 15 M 40 20 3 3 20-25
fibre
products

Supplier classification for the PILOTFIRM1 pilot sa study was
done differently to that outlined in the main repoWhilst the
suppliers must be geographically distant from thase study
firm, the Kraljic matrix was used to classify a gawith strategic
importance to the firm. The Kraljic matrix (Kraljjc 1983)
provides a framework on how to manage supply redaships.
Purchased materials in the Kraljic matrix are cldesd in terms
of supply risk and profit impact. Supply risk is sessed in terms
of material availability, competitive demand or neatal

substitution. Profit impact is determined in term$ the volume
of materials purchased or percentage of the totaicfnase cost.

Difficulties were found when wusing the Kraljic maxr for

supplier classification. Discussions with the inteewee revealed
that items with low supply risk and low profit impa would

generally be sourced locally. As the purpose ofsthésearch is to
look at the long supply chain problem, this makelsetnon-
critical item quadrant of the Kraljic matrix reduadt. Another
difficulty arose in attempting to fit items into éh required
guadrants. Day (1986) asked what exactly is meantsbpply risk
and profit impact, and how could or should we memesuhese
dimensions in practice. This issue was verifiedtime pilot case
study, as the interviewee could not easily fit thtems into the
guadrants. This could affect the reliability of thresearch, as
another interviewer who uses the Kraljic matrix m&nd that the
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interviewee has different measurements for suppbkrand profit
impact. These difficulties resulted in the abandamh of the
Kraljic matrix for supplier classification. For thpurposes of the
pilot study, the Kraljic matrix classification thawas used will
be carried through. This classification can be sdanthe table
below.

Table B2: Kraljic Matrix Classification

Firm Kraljic Supplier name | Part supplied Location
classification to firm
PILOTFIRM1 | Non-critical - None, nor- Local

critical parts
generally
locally sourced

Leverag: PilotSupplierl | Pre-preg carbor| Taiwar
fibre

Bottlenecl PilotSupplierz | Logistics Local and
provider international

Strategis PilotSupplier: | Pre-preg carbor| German:
fibre

The logistics provider was classified as a bottlekdtem, but it
is the interviewers’ belief that this was done silmpo fill that
guadrant. This is because the discussion later edrno the fact
that no problems were perceived in obtaining altete logistics
services (i.e. a low supply risk), if the price iigght.

Customer classification in the pilot study requiretthat the
customers must be geographically distant from PIIFKORM1; and
that the part supplied to customers must be of highue. Whilst
this classification scheme did work in the pilotsmastudy, it has
been modified and developed to focus the customemfunit of
analysis.

Table B3: Customer Classification

Firm Customer Strategic assembly| Location
supplied to
customer
PILOTFIRM1 | PilotCustomerl Carbon fibre wheels USA
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Material flows

Ordering materials from the Taiwanese supplier @eage item in
the Kraljic matrix) requires little notification trm PILOTFIRM1.

The notification that is required is the lead tinreeeded for
transportation. The Taiwanese supplier of pre imprated carbon
fibre will manufacture a larger batch for PILOTFIRIMthan
required, and will store half the batch for PILOTHM1 until

they need it for the next order. This is done as thupplier
achieves economies of scale by manufacturing a eéarlgatch, and
the supplier knows that PILOTFIRM1 will use the raming

batch. Ordering materials from the German supplietrategic
item in the Kraljic matrix) requires a great deabne notification
from PILOTFIRM1. PILOTFIRML1 is required to accoutivr both

the supplier manufacturing time and transportatidime in

production planning. In addition, when ordering fno global

suppliers, the material batch size and transpoadaticosts must
be evaluated together. Larger batch sizes resultremsportation
economies, but lead to greater upfront material atdrage costs.
With pre impregnated carbon fibre requiring refrrgeéion, batch
sizes of ordered materials are limited by the ima&lr capacity of
the cold store room at PILOTFIRML1.

The distribution and logistics process at PILOTFIRMs not a
complex operation. Customers generally organise ithewn
logistics providers, with PILOTFIRM1 notifying theustomers
when goods are ready for collection. Finished goowsait in
dispatch at PILOTFIRM1 until the logistics providempick them
up. If PILOTFIRM1 is required to organise a logissi provider to
collect materials from suppliers or deliver goods d¢ustomers, it
can be easily organised.

It was decided that the material flow measuremeategory and
its sub-measurements of production planning and eimhory
control, and the distribution and logistics procewssll not be
directly examined in the final research framework.was found
that these sub-measurements were indirectly addeéssn the
dependability and speed measurements in the pildudg
framework when performing the interview. To elimitea
repetition and help focus measurement categoriescompetitive
dimension criteria, material flows will be examinewithin the
competitive dimension measurements of spesatd dependability
in the final research framework.
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Information flows

PILOTFIRM1’'s use of information systems is minimalhere are
no specific IT systems in place with its supplieasd customers.
An internet application, Google pages, is used bgustomer to
place orders with PILOTFIRM1. Whilst the benefitsf 6T are
acknowledged by PILOTFIRM1, IT systems are not reggad due
to the small size of the firm.

Information sharing between PILOTFIRM1 and its suligps is
minimal. Basic information like the amounts of invi®ry needed
and when it is required is shared. Information isewed as a
competitive weapon and by sharing it with suppliers
PILOTFIRM1 believes it will lose its advantage. lovfimation
sharing between PILOTFIRM1 and its customers is gex than
with its suppliers. Customers are the key to anysimess, and to
keep them happy they may require more informatiohan
suppliers.

With PILOTFIRM1 being a relatively small firm witha any
specific information systems in place, funding fdm is not
needed. However, if PILOTFIRM1 was a larger firmqguaring
greater IT investment to enable information visilbyl between
suppliers and customers, PILOTFIRM1 believes thhey would
be required to fund any IT investments out of thewn pockets.

Little coordination between suppliers, PILOTFIRM1lnda its
customers exist. Firms in PILOTFIRM1's supply chaiare
decentralised where decisions and activities arerfpmened
independently from one another. Generalist knowledigansfer
may be facilitated through an initiative like AMT$Advanced
Manufacturing Technology Strategy), which helps imhe
advancement of manufacturing technology skills iau$h Africa.
Shared R&D between supply chain members is wishtfuinking,
as PILOTFIRM1 believes firms are not willing to stea any
specific information about their core competenciasbusiness.

The information flow measurement and its sub-measwents of
technological, cultural, financial and informatioinawill be
examined within thespeed measurement in the final research
framework. This is done as one of Stalk and Houtl®90) ideas
to convert to a time based (speed) supply chaintas“provide
each firm with better and timelier information abtogproduct
orders and needs”. This simplifies the researchnfeavork. In
addition, the wordings of the technological, culadr financial
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and informational questions in the interview tooleamodified to
aid in understanding and eliminate vagueness. Tiherhture base
is also improved to provide a better theoreticalmgmarison for
the single case studies in the final research frame.

Quality

The interview questions used in the pilot studyaddress quality
proved to be too general in nature. PILOTFIRM1 arttie

aerospace firms to be investigated adhere to stemtgquality
specifications. This makes quality a vast topic,iethis difficult

to investigate in a few interview gquestions. Neveeless, a basic
attempt was made to try and answer the questionsthi@a pilot

study.

The approach taken to quality is based on the I1S@1X 2000
system. Quality issues that arise are documented &nd back
into the system to prevent further problems. Supps$i have to
have the required quality systems in place to dosimess with
PILOTFIRM1. Customers know that when they receivdimished
product from PILOTFIRML1 it is of the specified qugy.

Measurement of supplier quality is done according tSO
9001:2000. Four inspection points before and duringe
manufacturing process, and a final inspection arerfprmed.
With finished carbon fibre wheels going directly toonsumers
there is no formalised measurement process of gyaby the
customer. Customers purchase PILOTFIRM1 wheels ihe't
knowledge that the product adheres to the requirgdality
specifications. With finished carbon fibre wheelsoigg to
customers, there is no physical quality measuremgnuicess.

Continuous improvement at PILOTFIRM1 is done intatky
according to ISO 9000:2000 standard procedures. réhare no
specific continuous improvement programmes in plaedth
suppliers and customers.

To try and focus quality measurement in the finadsearch
framework, a different approach is required. Inilyg an
interview question asking what the firm understanthy the
meaning of quality will be asked. This will help t@ablish
whether the quality focus is on internal (technitar external
(customer requirements) specifications. Then theaju (1999)
trilogy of quality planning, quality control, and uality
improvement will form the basis for quality queshimg. Within
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each of these standardised processes, a generastoue will be
asked first (e.g. how is quality planning performedith
suppliers/customers), followed by a more specificegtion (e.qg.
does the firm trust its suppliers to achieve theambhed quality).
This approach will allow the semi-structured intéew to have
flexibility to explore different ideas within an aa like quality
planning, as well as allow the investigation of pesgific topic
like trust within quality planning.

Dependability

Dependability in the long supply chain is affectedy

uncertainties like late supplier shipping, goods itiag at

customs, banking and legal administrative procedyreand

electricity outages. Supplier dependability is enkbad through
information sharing and clarity. If suppliers cannoneet the
stipulated production plan, they must notify PILOIRRM1. When

late delivery do problems arise, PILOTFIRML1 triee tachieve

dependability by “screaming” at its suppliers toloer goods in

time. With the logistics process generally being eth
responsibility of the customer, PILOTFIRM1's respsibility of

delivering goods on time ends when it notifies tlhastomer to
collect goods in dispatch after their manufacturéeVhen

PILOTFIRML1 is unable to get finished goods into detch on

time for collection as a result of supplier late Idery and

internal manufacturing problems, customers are @xnéd early
on in the process. This allows for “damage contro&dhd helps to
keep customers in the loop.

Customer delivery dependability is measured using
guestionnaire sent out at the end of each year tootam
performance feedback. There is no formal measuremaeri
supplier delivery dependability. A formal measuremie of
supplier dependability may not be required as thame only 3
international suppliers to PILOTFIRM1, making lateeliveries
easily identifiable.

The dependability measurement in the final reseafcdamework
will be examined using a general approach. Thislvexamine the
processes and procedures that the firm takes touemsupplier
and customer dependability as they arise in theermtew,
allowing other avenues (like measurement) to becdssed. This
is done as it was thought that a specific question the
measurement of dependability does not add any vatoethe
dependability competitive dimension.
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Speed

Lead time reduction in the supply chain could bedead by
increasing inventory levels at PILOTFIRM1. Whilshis requires
higher levels of cash flow, there would be a redoatin waiting
time when sourcing materials. Internally, manufadtig capacity
at PILOTFIRM1 can be maximised to improve both efgncy and
effectiveness, leading to decreased lead times.

The question on the uncertainties that affect thpeed of
information and material flow was found to be vagand similar
in nature to a dependability measurement questitthwas not
answered.

To try and focus the speed measurement, Stalk apndtk (1990)
three ways to convert to a time based supply chaihl be used
as the sub-measurement categories. This will previdc
standardised “best practice” process to reduce l¢iades in the
supply chain.

Flexibility

PILOTFIRM1 deals with difficult non-standard custem orders
through the use of modularity, where different bikeubs for
different motorbikes are fitted to the same wheelstgn. Product
customisation may be considered when a large batthvheels is
to be manufactured for a customer, if the priceriight.

Decreasing customer demand for PILOTFIRM1’s produch one
market (e.g. Europe) forces PILOTFIRM1 to consida&ternative
markets (e.g. USA) for their product. Increasing stomer
demand results in larger amounts of material pursdd from
suppliers, but limits on supplier capacity must alsbe
understood.

To respond to changing delivery dates to meet cusdD
requirements, PILOTFIRM1 and its suppliers need Ibalance
keeping on hand inventory to respond to customeexds, and
maintaining a steady cash flow.

PILOTFIRM1’'s logistics process can easily adapt thhanging
sources of suppliers and customers. The logisticecpss on both
the supplier and customer side is not a complex rapi®n, and
logistics providers can be recruited easily and idet to the
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necessary place in the required time, provided tiren is willing
to pay.

PILOTFIRM1 can find alternate suppliers for a sp@ci
component or raw material if required. PILOTFIRM1lsuwally
gualifies two or three suppliers for one componeand generally
goes with one supplier unless any problems arise.

The flexibility measurement in the final researchafmework will

take a different approach to that in the pilot syudVith the large
number of sub-measurements within flexibility, i$ idifficult to

identify which ones to examine. To solve this, itasv suggested
by the author’s supervisor to ask the interviewedsfinition of

flexibility and work from there. This approach wile taken.

A summary of the initial pilot case study data cha seen in the
table below.

Table B4: Initial pilot case study research framakwsummary

Measuremen! | Sub- Supplier- Firm Customer-firm
measurement
Production Materials batching Order wher
Material Flow | planning balance required
and inventory between lot size and
control long distance
transportation costs
Distribution anc | Little complexity, Little complexity,
logistics process | PILOTFIRM1 customers
organises logistics generally organise
providers logistics providers
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Table B4: Initial pilot case study research frameawsummary
(continued)

[72)

Measurement | Sub- Supplier- Firm Customer-firm
measurement
Information Technologice No specific IT No specific IT
Flow systems in place systems in place,
use basic internet
applications with
certain customers
Cultural Only what the More information
suppliers need to shared with
know, information is | customers than
viewed as an with suppliers,
ownership advantage| important to keep
that should not be customers happy
shared
Financia Not applicable, no 1T | Not applicable, n¢
systems in place. IT systems in
place.
Organisatione Decentralisec Decentralisec
coordination, tacit coordination,
knowledge transfer | customers make
may be coordinated | contact when good
by external group are needed
(AMTS)
Approach ta ISO 9001:2000 as a | PILOTFIRM1’s
Quality quality order qualifier guality

accreditation and
reputation is an
order winner

Measurement o
qguality

ISO 9001:2000; «
quality checks before
and 1 final check afte

No physical
measurement of
r quality takes place

manufacture with goods going
directly to
consumer
Improvement ol | No specific No specific
guality improvement improvement
programmes in place | programmes in
with suppliers, place with
internally continuous | customers

improvement done
according to ISO
9000: 2001
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Table B4: Initial pilot case study research frameawsummary
(continued)

Measurement

Sub-
measurement

Supplier- Firm

Customer-firm

Dependability

Dependability in
uncertainty

Dependability
enhanced through
information sharing
and clarity; but
“screaming” at
supplier may be used
if necessary

Dependability ol
outgoing logistics
process not
responsibility of
PILOTFIRMZ1;
customers notified
early if supplier and
internal
manufacturing
delays occur

Measurement ¢
uncertainty

No formal
measurement in place
but late delivery is
easily picked up with
only 3 international
suppliers and
minimum material
flow

Yearly customel

by satisfaction survey
sent out to obtain
feedback on
amongst other
things,
dependability

Speed

Obstacles to lea
time
reduction

Increasing inventon
levels would decrease
customer waiting
times; improving
internal
manufacturing
capacity

Not known,

2 outgoing logistics is
generally not the
responsibility of
PILOTFIRM1

Uncertainty in
material

and information
flow

Not known (vague
line of questioning)

Not known (vague
line of questioning)
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Table B4: Initial pilot case study research frameawsummary

(continued)

U7

Measuremen! | Sub- Supplier- Firm Customer-firm
measurement
Product Incoming materials Modular design o
Flexibility flexibility generally standard products to deal with
different orders;
product
customisation
considered if a large
batch and the price i
right
Volume Increase or decrea: Decreasing custome
flexibility purchasing of materialsdemand in one
from suppliers market causes
PILOTFIRML1 to look
to other customer
markets; increasing
customer demand,
look for capacity and
increase materials
purchasing from
suppliers
Delivery On hand inventory tc | On hand inventory t
flexibility respond to changing | respond to changing
delivery dates delivery dates
Logistics Logistics process nc | Logistics process nc
flexibility complex, logistics complex and
providers can be easily generally the
found with changing | responsibility of the
sources of suppliers | customers, logistics
providers can be
easily found with
changing sources of
customers
Supply Alternate suppliers ca | Not applicabl
flexibility be found; at least 3

suppliers for the same

item are initially
qualified by
PILOTFIRM1
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Final pilot study research framework

The research framework used in the final pilot cestedy can be
seen below. The changes made to get to the finaimf@work are
discussed in theinitial pilot study analysis and changes to
research frameworlsection above.
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Competitive dimensions for customer-firm
and supplier-firm units of analysis

Measurement Sub-Measurement Sub-Sub Measurement

5 Quality Planning

Quiality |5 Quality Control

—» Quality Improvement

ili Achievement of dependabilit
Dependability ——» Technological

Cultural
Financial
Organisational

5 InformationFlows

Speed |, Shortening Lead Times

» Synchronisation

- Meaning of flexibility
Flexibility » Achievement of
flexibility

Supplier Case Stud: Customer
Firm

A 4

A
v

Material flows

A
v

Information flows

Figure B4: Research framework for final pilot study
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Final pilot study interview tool

General
1. Total annual firm sales?
2. Number of employees?
3. Types of products manufactured?
4. Number of direct suppliers (local/global)?
5. Number of direct customers (local/global)?

Supplier Classification

1. Classify a number of suppliers (maximum 3) to thienf
that fulfil the following criteria:

e The supplier is geographically distant (i.e. on amer
continent) from the firm

e The supplier must provide a part with strategic
importance to the firm

* The supplier chosen should reflect the general
supplier management practices of the firm

Customer Classification

1. Classify a number of customers (maximum 3) to thiemf
that fulfil the following criteria:

* The customer is geographically distant (i.e. on
another continent) from the case study firm

e The customer must receive a finished assembly of
strategic importance from the firm

e The customer chosen should reflect the general
customer management practices of the firm

Quality
1. What does the firm understand by the meaning oflgy@&
Quality Planning
2. How does the firm plan for quality with its suppkhs?
Customers?
3. Does the firm trust its suppliers to achieve theamphed

guality? Does the customer trust the firm to achaeiuts
planned quality?
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Quality Control

4. How does the firm control or prevent poor incomiggality
(material, documentation) from its suppliers? Howed the
customer control or prevent poor incoming quality
(material, documentation) from the firm?

5. How are performance measures used in controlling or
preventing poor quality with suppliers? Customers?

Quality Improvement

6. How are quality improvements made in the long suppl
chain with suppliers? Customers?

7. How does top management participate in continuous
improvement initiatives with suppliers? Customers?

Dependability

1. How does the firm ensure on time reliable deliveof
goods from its global suppliers? To its global comsiters?

Speed
Information Flows

Technological

1. How is Information Technology used in communicating
with suppliers? With customers?

Financial
2. Who provides funding for |IT systems and their
implementation to enable information visibility ithe long
supply chain?

Cultural

3. To what extent is operational information sharedtveen
the firm and its suppliers? The firm and its custm?
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Organisational

4. How does the firm coordinate its supplier’s decissoand
activities (logistics, inventory, production plamyg) to
meet customer requirements?

5. How is the level of coordination or the relationghi
structure (long term/short term relationship; infoation
sharing) between the firm and its supplier deteredf
Customer?

Shortening Lead Times

6. Reduction of lead time in the supply chain is iddrgd as a
method of improving firm competitiveness. What athe
barriers that exist in reducing lead time from suligp to
the firm? From the firm to the customer?

Synchronisation

7. How are material order volumes and order frequescie
determined in the supply chain from supplier? Toeth
customer?

8. Does the firm have knowledge of the relevant leval$
inventory and manufacturing capacity that their pliprs
have? Does the customer know the relevant levels of
inventory and manufacturing capacity that the fihms?

Flexibility
1. What do you understand by the term flexibility?

2. How is flexibility achieved/enabled between the riirand
its suppliers? Customers?
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Final pilot study interview

General

The interviewee will be herein be referred to as
PilotParticipant2. The firm in the unit of analysis herein
referred to as PILOTFIRM1, suppliers as PilotSuppl,
PilotSupplier2, and PilotSupplier3, and customers s a
PilotCustomerl and PilotCustomer2 when required.

The interview transcribed below did not use a retiong device,
and relies on the interviewer’'s notes and memoryutufe
transcriptions of the case studies for the main dstuwill be
recorded and written in active voice where relevant

The research objectives, methodology and outcome®rew
explained to the interviewee. The initial researirlhmework was
explained to the interviewee, and areas where micéitions were
made as per PilotParticipantl’s suggestions werghhighted.

The interviewee was asked to identify any questidhat seemed
ambiguous and unnecessary, any flaws that may ekisthe final

research framework, as well as any suggestions thay improve

the quality of the research.

The interviewer initially explains to the intervieee that general
information about PILOTFIRM1 is required to paint @cher
picture of the firm’s structure. This informatiomdks at:

* Total annual firm sales

» Types of products manufactured

* Number of employees

* Number of direct suppliers (local/global)
* Number of direct customers (local/global)

As PilotParticipantl had already gone through thidormation,
it was deemed unnecessary to go through it again.
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Supplier Classification

The interviewee is then asked to classify a maximuh 3
suppliers according to the criteria:

e The supplier is geographically distant (i.e. on &mer
continent) from the firm

e The supplier must provide a part with strategic iompance
to the firm

e The supplier chosen should reflect the general digrp
management practices of the firm

The interviewee queries whether a local distributtor the firm
that obtains material from a global source fulfildhe
geographically distant criteria (i.e. an indirectonlg supply
chain). The interviewer says that for the purpose$ this
research that can fulfil the criteria, as the glbsupplier uses
the local distributor as its agent. The interviewgees on to say
that it is better to deal with the global suppligirectly than
through a local distributor. The first reason givéar this is that
carbon fibre, the primary product obtained from geaphically
distant suppliers is a complex product: product iwtedge and
recommendations on the products use is more easalyd
accurately obtained direct from the suppliers whamuafacture it.
Distributors are only there to sell the product am@ve less
product knowledge. Secondly, the distributor genéradoes not
pass on information such as product delays or mactdring
problems experienced by the overseas supplier. Thhiesans that
PILOTFIRM1 would not know about overseas supplieroplems
until they ordered the required material from thestdibutor.
Thirdly, the distributor does not always stock thequired carbon
fibre or resins for PILOTFIRM1, even if they knowhat
PILOTFIRM1 has wused those materials in the past.eTh
interviewee says that he is interested in dealinghwsuppliers
who add value to PILOTFIRM1, and has developed lotegm
relationships with these global suppliers. If theesseas supplier
is shipping a crate of material to another firm Bouth Africa
and space is available in the crate, they will caait
PILOTFIRM1 and fill the remaining space in the ceatwith
material for them, thereby providing free transpoof material
for PILOTFIRM1. The interviewee gives examples ofarbon
fibre suppliers to the firm from Germany, lItaly, ahUK and
Japan. The German suppliers supply materials thhowg local
distributor, and an approximate materials arrivate is given to



229

PILOTFIRM1. PILOTFIRM1 is in the process of acqumg less
material from the German suppliers as no value dgle@d using a
local distributor. The UK supplier also provides mposite
materials to the automotive industry; this givesbatter product
match between PILOTFIRM1 and the supplier due tooguct
similarities, and it is easier to talk to people evhsupply
products to the automotive industry. Suppliers ateosen to try
and make life easier at PILOTFIRM1.

Customer Classification

The interviewee is then asked to classify a maximumh 3
customers according to the criteria:

e The customer is geographically distant (i.e. on &
continent) from the firm

e The customer must be provided with a part of strate
importance from the firm

* The customer chosen should reflect the general cmstr
management practices of the firm

The interviewee identifies a customer as an ovesséastributor
of PILOTFIRM1 products. These distributors deal ftwitthe
individual customers directly. Generally the didiuitors keep
stock of PILOTFIRM1 products. With 80 percent of ATFIRM1
sales coming from 10 products, these products agmegally held
by the distributor. Distributors in a country likdkhe USA may do
a bulk order, sending PILOTFIRM1 a 3 month forecatdr
products. A distributor in Singapore where the matrkis much
smaller may order less stock. Once stock is bougimom
PILOTFIRM1 by a distributor it is the distributor’'sequirement
to sell the stock. Another customer to PILOTFIRMITeathe
motorbike OEM’s, where products forecasts are seha
PILOTFIRM1 for the necessary carbon fibre wheels.

Quality

The interviewer then asks the interviewee what rsdarstood by
the meaning of quality. The interviewee says thatabjity means
that the product is 100% technically correct. Quwliis also
concerned with the visual aesthetics of the produé&s the
carbon fibre is visible on the wheel, it is requdréo look good.
The interviewee goes on to say that whilst aestbgtiare
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important on visible areas, it is not required toake functional
non visible areas to such stringent aesthetic guyaktandards as
is done in the manufacture of things like automatigeomponents
under the car hood. Quality is also concerned witlstomer care,
as well as traceability. Traceability means thatl af the

manufacturing steps involved in the making of a midtike wheel
are documented, from material sourcing to finishgmbduct. 1SO
9000 standards help to define quality. The intewee says that
ISO 9000 provides a logical approach to quality,tlahould not
become the ultimate focus of the manufacturing cgteon as it
can force you out the back door of your business.

The interviewer asks how the firm plans for qualityith its
suppliers. The interviewee responds by saying thae firm
initially qualifies three suppliers for a productCarbon fibre
testing information and documentation must be sue@l to
PILOTFIRM1 to qualify, and the suppliers must ale dSO 9000
accredited. An emphasis is placed on 100 percerdgcénbility
with suppliers. The interviewer then asks how thenf plans for
guality with its customers. The interviewee saysatha survey is
sent out to its distributors and OEM’s asking quests about
PILOTFIRM1’'s quality and delivery performance, armdwish list
of product changes or new product additions thagylwould like
to see in the future. It was found using the survudat customers
wanted BMW wheels manufactured, which resulted in
PILOTFIRM1 manufacturing this product. The interwee says
that if a customer wants a new product addition to
PILOTFIRM1’s line-up, they can fill in a new produdorm with
all of the required dimensions and specificationsnda
PILOTFIRM1 would consider the manufacture of it. bddition,
PILOTFIRM1's management visits its suppliers andstamer a
number of times a year in order to keep up to dated ensure
that no problems are visible with suppliers.

The interviewer asks if the firm trusts its suppiseto achieve the
planned quality. The interviewee says that theretrisst between
PILOTFIRM1 and its suppliers. Visits to PILOTFIRM4& ' global
suppliers and customers are made to gain an undedng of
their manufacturing facilities, processes and peophvolved.
This, in addition to the qualifying supplier procgs helps to
ensure the correct quality. Suppliers are trustatbwegh so that
not all incoming batches of material are inspectedhe
interviewee goes on to say that its German suppleant a
number of carbon fibre rolls of material to PILOTREM1 that
were missing lengths of material. As they did nad dn incoming
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inspection this discrepancy was picked up by the s
accounting system, as the rolls of material do med number of
wheels and fewer wheels were made than usual. Thernan
supplier is now getting phased out of PILOTFIRMl&supplier
programme. The interviewer asks if the customer steu
PILOTFIRM1 to achieve its planned quality. The invéewee
says yes, and explains that if distributors needawlings and
information from PILOTFIRML1 to verify something, iits given to
them. The distributors are also required to visitveoseas
factories on PILOTFIRM1's behalf to ensure that ey#ing
there is in the required order and quality is actadde.

The interviewer then asks how PILOTFIRM1 controls prevents
poor incoming quality from its suppliers. The inteewee
explains that product quality is driven by seriabmbers and
traceability. Each step in the process from purdhgs
accounting and manufacturing accounts for the matlebatch and
supplier from the serial number, and this is loggeénto the
computer system. Each step of the internal manuiaicty process
is signed off by operators, allowing for accountbhbi and
traceability. The interviewer asks how the custommontrols or
prevents poor incoming quality from PILOTFIRM1. The
interviewee says that documentation and productissdenumbers
play an important part in tracing quality problems defective
products in the field. If customers find a problemwith
PILOTFIRM1's product and an issue was documented tine
manufacturing process, a replacement product is uess
PILOTFIRM1 also trades on its reputation, and it shahe
necessary testing reports on its products which den sent to
customers if required. As each PILOTFIRM1 carbormre wheel
is a handmade product, they are not identical te amother, but
all adhere to the same quality standard. The intemer asks how
performance measures are used in controlling orverging poor
guality with suppliers. The interviewee responds bgying that
suppliers need to adhere to the stipulated time aaquality
measurements. Aluminium materials may need to hattee
specified test and source documentation sent wihle material,
but carbon fibre does not generally need this levef
documentation attached. The interviewer asks howf@enance
measures are used in controlling or preventing poguality
products going to customers. The interviewee saymtt the
customers generally trust a PILOTFIRM1 product tedhare to the
required standards. Some customers may perform k&exn the
wheel and require technical information on the puedt, but for
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the most part a PILOTFIRM1 product is sold withoatcustomer
inspection.

The interviewer asks how quality improvements aradsa in the
long supply chain with its suppliers. The interview says that
guality improvements and cash flow are linked; gtreracash flow
allows for more improvements to be made. A desigfifiae in
Europe does the relevant improvements to wheel gesi The
interviewee goes on to say that it is impossible timd an
aeronautical composite engineer in South Africa do Finite
Element Analysis (FEA), and an overseas design aeegr is
brought to the country when major design improvensare to be
made to PILOTFIRM1 products. The interviewee saystt any
design changes done by R&D at PILOTFIRM1 are conipte
before getting released onto the server for mantdae. The
interviewer asks how quality improvements are madethe long
supply chain with its customers. The intervieweepkains that a
survey sent to customers helps identify any improeats to
their products, as well as additional motorbike hub
configurations that should be made to adapt to otlheotorbike
models. The interviewer asks how top managementtiggrates in
continuous improvement activities with its supplser The
interviewee responds by saying that because PILORIW1 is a
small company, they have an open door policy to ronpement
activities, with management and employee teams imed where
necessary.

Dependability

The interviewer asks how PILOTFIRM1 ensures on timsdiable
delivery of goods from its global suppliers. Thetemviewee
responds by saying that if they had greater cagdwf{lthey could
have more on hand stock and not have to worry ab obate
supplier deliveries. If a late delivery to a custemas a result of
supplier or internal manufacturing delays is to accan attempt
is made to contact the customer early on and wdrant of this.
Local distributors of supplier product sometimes vegi
PILOTFIRML1 little warning of delivery delays. Upfird delivery
information from global suppliers and local distutors helps
PILOTFIRM1 in production planning. The interviewexsks how
PILOTFIRM1 ensures on time reliable delivery of gbo to its
global customers. The interviewee says that custameare
encouraged to organise their own logistics servicéfsit is an
initial customer or PILOTFIRM1 has a long term reéil@anship
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with a customer, they will organise the logisticyogess for
them.

Speed

The interviewer asks how information technology issed in
communicating with suppliers. The interviewee saythat
information like drawings is available on its sergeand can be
sent to suppliers and customers if required. The Bkpplier has
drawings and other information on its servers thaan be
accessed by PILOTFIRM1 as well. The interviewer saskhow
information technology is used in communicating twitustomers.
The interviewee says that Google pages are use@ lsystomer in
Canada to place orders with PILOTFIRML1; it is a wealge which
can only be accessed by password by PILOTFIRM1 atie
customer to place and confirm orders. PILOTFIRMlsalputs
performance enhancing documents and some techniestl results
on its website for the customer to read. If the ttuser requires
any other relevant technical information from PILBIMIRM1, such
as if they want to make modifications to the wheehey can
contact PILOTFIRM1.

The interviewer then says that the next questioncisncerned
with who provides the funding for IT systems betwesupplier
and customer to enable information visibility, bas no specific
systems are in place, this will not be investigatedhe
interviewee agrees.

The interviewer asks to what extent operational armhation is
shared between PILOTFIRM1 and its suppliers. Theerviewee
says that they are relatively open with informatiamth suppliers
and customers. A non disclosure agreement is sighedween
PILOTFIRM1's suppliers and its customers. The ambuaf
information shared is dependent on the relationshtphat
PILOTFIRM1 has with its suppliers and customers:nmso R&D is
shared with members where it is beneficial to PILKIRM1,
whilst others are only supplied with the basic oagonal
information required.

The interviewer asks how the firm coordinates itsipplier’s
decisions and activities to meet customer requirabse The
interviewee seems a little confused about the guoast and the
interviewer explains that this question is askinghether one
member in the supply chain makes decisions like qumment
policies or production plans for all of the memberesr whether
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all supply chain members’ act independently fromeoanother
when making decisions. The interviewee respondsshying that

information is shared between suppliers and custoanas far in

advance as possible, and that a forecast of saseseint between
members when it is made. The interviewer then adlsv the

level of coordination or the relationship structurbetween

PILOTFIRM1 and its suppliers is determined. The entiewee

again seems a little confused, and the interviewéaborates by
saying it is asking how PILOTFIRM1 determines whethto have

a long term or short term relationship with a suigpland why.

The interviewee says that it prefers to have longrm

relationships with its suppliers due to the compitgxof carbon

fibre products. A long term relationship adds valueo

PILOTFIRM1, as it can yield suggestions and valuabl
information. It is also preferred to do businessthvisuppliers

who are of a similar size to PILOTFIRM1. The Germanpplier

who used to produce 10% of PILOTFIRM1’'s carbon fébrbut

now only produces 1% of its product, does not iraetr with

PILOTFIRM1 on the same level and therefore does maltd as

much value.

The interviewer then says that the reduction ofdetame in the
supply chain is identified as a method of improvingrm
competitiveness. The interviewee agrees. The intemer then
asks what barriers exist in reducing lead time frahe supplier
to the firm. The interviewee quickly says cash floaws a higher
on hand inventory of carbon fibre could half PILOMRML1’s
supply problems. The interviewer then asks whatrbans exist in
reducing lead time from the firm to the customer.her
interviewee again says that cash flow could solhestproblem,
as well as the correct management of people in PTECRM1.

The interviewer asks how material order volumes apdder
frequencies are determined in the supply chain frdme supplier.
The interviewer says that cash flow again is import, and that
bigger inventory levels are preferred at PILOTFIRM& ensure
that the production plan won’'t be affected. 80 % of
PILOTFIRM1’'s sales come from 10 bike models, so BPILFIRM1
generally knows what to keep making. Back ordersonfr the
distributor’s forecasts drive production, which depishes the
distributors stock. PILOTFIRM1 prefers the distritmus to keep
on hand inventory, but again this is dependent be size of the
operating market. Production orders not on forecastnerally
take 6-8 weeks from order date, which accounts fair or
shipping freight (shipping is about 10% cheaper rthair, but
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takes about a week longer), as well as the produrctiof the
wheel). The interviewee says that PILOTFIRM1 hasmknts of
JIT production in it, but this is meshed togetherthvthe known
production plan and they have higher levels of intery to
account for uncertainties.

The interviewer then asks whether the firm has khedge of the
relevant levels of inventory and manufacturing cagg that the
supplier has. The interviewee says that when sugmsli go
through the initial qualification process, they aasked upfront
for operational information to prevent any surprsselrust is also
required between PILOTFIRM1 and its suppliers wheharing
this information. The interviewee goes on to sayathsupplier
gualification is an important process. If a suppliddecomes
problematic and is to be phased out, the qualifioatof a new
supplier takes a long period of time. This has andowo effect on
all other aspects of the business. The intervievasks whether
the customer has knowledge of the relevant leveflsnwentory or
manufacturing capacity that the firm has. The intiewee
responds by saying that the customer is not thatmewof this
knowledge. As the customer is the distributor o$ products and
not an OEM as in the case of aerospace companiésisinot
necessary. 80 % of PILOTFIRM1 sales come from 10kebi
wheels, and this knowledge together with the foretsain the
back order book helps PILOTFIRM1 identify what maitels are
required from its suppliers. The interviewee goes tow say that
machine tooling at PILOTFIRM1 affects productivitievels, as
this dictates the number of wheels that can be nfantured.

Flexibility

The interviewer asks what is understood by the tefiBxibility.

The interviewee responds by saying that flexibility concerned
with customer satisfaction and the ability to ma&echange on a
standard product. The interviewee explains that learcge on a
standard product does not mean a completely cussemhiproduct,
but possibly the change of a bike hub to fit a wheRy customer
satisfaction the interviewee means that customeayugries can be
answered easily, as it is a small company. If a ebtdfin a
customer’'s wheel occurs and it can be traced to tapsin

PILOTFIRM1's manufacturing process, the wheel wilbe

replaced quicker than the standard 6-8 weeks, iftenials are
available, to ensure customer satisfaction levellbe interviewee
also says that there is company flexibility, which the ability to
react to market conditions. As PILOTFIRM1 is a dail based
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company and fluctuations can affect its profitalyli it needs to
react quickly. The interviewee explains that thetdmet is used
to cut costs, and explains that a component forhee®l was found
cheaper on the internet, which was then used toghar a lower
price with its supplier of the same component. Tinderviewer

asks how flexibility is achieved or enabled withsitsuppliers.
The interviewee responds by saying cash flow, ahatta large
number of the questions asked in this study are carned with

cash flow. The interviewer asks how flexibility iachieved or
enabled with its customers. The interviewee saysatthf a

customer wants a different product other than thalready

manufactured, a minimum lot size is imposed. If tlcestomer
only wants a different hub to fit a standard produdhen a

smaller lot size is required. This is determinedcarcding to a set
of guidelines that has been set up for quoting. Tiheerviewee

goes on to say that PILOTFIRM1 is a one stop shogr f
composites, and that composite design, testing amahufacture
can be done if required.

The interviewer says that the interview is over,dagives his
thanks to the interviewee for his time. The inteewier asks if
there are any questions that the interviewee did moderstand or
seemed ambiguous, and any suggestions to the ime@meant of
the framework that could be made. The interviewesys that it
seems logical, but that | should include somethiregout
technical skills shortages in the framework. Thedrnviewee goes
on to say that a shortage in technical skills frolme lower levels
of composite lay-up technicians through to aeronaat
composite engineers is experienced. A problem aé¢sperienced
is head-hunting of staff from PILOTFIRM1 from bigge
companies like Denel, who offer larger salaries rnha
PILOTFIRM1 can. The interviewee also says that wslilthe
improvement of the South African aerospace indusisya good
thing, we are viewed by the big companies like Bmogiand
Airbus as a country with cheap overheads and goaahagement
skills. With Eskom electricity hikes we may not bable to
compete on cost anymore, and these companies matgoauce
production elsewhere. The interviewee goes on tg d¢hat an
investigation into wind turbine composite bladesosihd be made
in the future, as it has a lower barrier to entryedto less
stringent quality standards required, and it is eamerging field
of interest and no South African firm manufactureélsem yet.
Carbon fibre props for light aircraft and Para géré should also
be investigated for South African manufacture.
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Final pilot study analysis and changes to research
framework

General

The general information in the final pilot study ithe same as
that obtained in the initial pilot study.

Table B5: Overview of PILOTFIRM1

Firm Types of | Total No. of No. of direct No. of direct
products | annual | employees | suppliers Customers
Sales Local Global | Local Global
(Rand)
PILOTFIRM1 Carbon 15 M 40 20 3 3 20-25
fibre
products

Supplier Classification

PilotSupplierl, the German composite manufacturemypplies
composite materials through a local distributor $outh Africa.
PILOTFIRM1 cannot directly purchase materials thogdu the
German supplier, and has to wuse the local distroout
PilotSupplier2 is a composite manufacturer in th&,Uwho also
provides composite materials to the automotive isty.
PILOTFIRM1 orders directly through PilotSupplier2Supplier
classification is seen in table B6 below.

Table B6: Supplier classification

Firm Supplier name Strategic part Location
supplied to firm
PILOTFIRM1 | PilotSupplierl | Composite SA, distributor of
materials German stock
PilotSupplier2 | Composite UK
materials

Customer Classification

PilotCustomerl is a distributor of PILOTFIRM1 prodts in the
USA. PilotCustomerl deals with the individual custers and



238

places orders with PILOTFIRM1. PilotCustomerl geakdy holds
carbon fibre wheel stock on its shelves. Once stdcks been
ordered it is the distributor’s product and respdribty to sell.
PilotCustomer2 is a distributor of PILOTFIRM1 prodts in
Singapore. With Singapore being a far smaller madarklkeen the
USA, little stock is held. PilotCustomer3 is an OEM the USA.
PilotCustomer3 orders from PILOTFIRM1 when required
Customer classification is seen in table B7.

Table B7: Customer classification

Firm Customer Strategic assembly| Location
supplied to
customer
PILOTFIRM1 | PilotCustomerl Finished carbon USA
fibre wheels
PilotCustomer2 Finished carbon Singapore
fibre wheels
PilotCustomer3 Finished carbon USA
fibre wheels

Quality

Quality is interpreted on both internal and extelrtamensions.
Internally, the product needs to be “100% technigatorrect”,
and traceability of each step in the manufacturiprpcess is key.
Externally, quality is concerned with customer caaed customer
requirements, which is evident through the admiershg of
yearly surveys to obtain feedback on both PILOTFIRM service
levels and possible product improvements. With tim@torbike
wheel being a visible component, the aesthetic disien of
guality is important.

Quality planning with suppliers begins with the difacation
process. Each PILOTFIRM1 product requires the qtialtion of
3 suppliers, with 1SO 9000 accreditation and thelemant
material test results being order qualifiers. Matdrtraceability
is an upfront criterion that must be fulfilled. Splper factory
visits are also performed by management to get ameai of
manufacturing processes and the people involved obef
gualifying suppliers. PILOTFIRM1 prefers to operateéirectly
with a global supplier like PILOTFIRM1S2, even if &ocal
distributor of material is available. A number ofeasons are
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given for this. Firstly, carbon fibre is a complgxoduct. Product
knowledge and recommendations are more easily aodueately

obtained direct from the supplier who manufactureis.

Distributors are generally only there to sell theoduct and have
less product knowledge, as in the case of distrdrut
PilotSupplierl. Secondly, the distributor generaldpes not pass
on information like product delays or manufacturingoblems
experienced by the overseas supplier. This meansOHIFIRM1

does not know about overseas supplier problems lutitey order
the required material from the distributor. Thirdlythe

distributor does not always stock the required ocarbfibre or

resins for PILOTFIRM1, even if PILOTFIRM1 has freqntly

used those materials in the past. PILOTFIRM1 attésnio choose
suppliers who add value to the firm, and wants tevdlop long

term relationships with these suppliers. The rebatship with

PILOTFIRM1S2, the UK carbon fibre supplier to theitamotive

industry is a good supplier match with PILOTFIRMXue to

product similarities. Quality planning with customseis aided by
feedback from both the distributors, who interacirettly with

individual customers, and the OEM’s. Product addits and
alterations to PILOTFIRM1’s product line are consréd from

customer input.

Trust between PILOTFIRM1 and its suppliers does saxibut has
developed over time as a result of accepted supphehaviour.

In the initial relationship, safeguards are implemed to prevent
opportunism: The initial supplier qualification pecess; overseas
supplier factory visits by PILOTFIRM1 and its custers at

intervals; and the signing of a Non Disclosure Agneent (NDA)

are all undertaken. Together with these safeguardgsality

inspection of incoming overseas supplier material frequently
done in the initial phases of the supplier-buyedatéonship. If

incoming material is of the planned quality ovempariod of time,

guality inspections are then only done periodicallylrust

between PILOTFIRM1 and its customers exists as wéllt again

has developed over time. Customers like PilotCus¢éo@1 inspect
PILOTFIRM1’'s overseas suppliers initially and thereriodically

if they are to distribute PILOTFIRM1’'s product. Regsts may
also be made by the customer for PILOTFIRM1's teodal test

results for verification of product quality.

Supplier quality control is ensured through tracdaly of
material and product. Each step in the process fromchasing,
accounting and manufacturing accounts for the matlebatch and
supplier from the serial number, and this is loggento the
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computer system. ISO 9000 standards help to deftilme quality
control process. But PILOTFIRM1 management saysttivdilst
ISO 9000 provides a logical approach to quality, sihould not
become the ultimate focus of the manufacturing cgtéon, as it
can force you out the back door of your businessnéral time
and delivery performance measures are used to trawmcd# control
suppliers, but performance measures relating tolgyaare more
specific. Materials like aluminium need to have thpecified test
and source documentation sent with the materialt bhay not be
required for all materials, including carbon fibbeased materials.
Customer quality control of PILOTFIRM1 product ime field is
again ensured through traceability of documentatioomd product
serial numbers. PILOTFIRM1’s management says that
PILOTFIRM1 trades on its good reputation for quglitvith its
customers. Whilst each PILOTFIRM1 carbon fibre wheis a
handmade product and are not identical to one aapthhey all
adhere to the same quality standards. Some custemmay
perform checks on the wheel and require technigdbrmation on
the product, but for the most part a PILOTFIRM1 puxt is sold
without any “traditional” quality control procedure

Quality improvements are not generally made withppliers.
This is most likely due to suppliers only providintgpe “basic”
raw materials of carbon fibre and aluminium, andLBTFIRM1
internally doing all the design and manufacture tbke wheels. A
focus is on internal product improvement, where asign office
in Europe is used to obtain the relevant technie&apertise which
cannot be found in South Africa. With PILOTFIRM1 img a
relatively small firm (40 employees), managementdaamployees
work together when required in making improvemenitaages.
Internal continuous improvements are strongly lindkao the
availability of funding; more improvements and raseh could be
conducted if greater cash flow existed. Customeggasstions and
requirements are passively used when making quality
improvements. PILOTFIRM1 sends out a survey to ousérs to
identify any improvements that can be made to thgioducts, as
well as whether any additional products could bedad to
PILOTFIRM1's range.

Dependability

PILOTFIRM1's ideal response to ensuring on time iedlle
delivery of goods from its global suppliers woulde o increase
cash flow. An increase in cash flow allows PILOTHVR to have
more on hand stock, and therefore not have to woabout late
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supplier deliveries. Local distributors of composst like

PilotSupplierl are less likely to notify PILOTFIRM@&n delivery
delays, and are less favoured over their internagilosuppliers
like PilotSupplier2 who will generally contact PILOdFIRM1

when problems occur. If a late delivery to a cusexnmas a result
of supplier or internal manufacturing delays is woaable, the
customer is notified as early as possible to trydaminimise the
damage. With PILOTFIRM1's practice of generally maj

customers collect their goods from PILOTFIRML1 usihlgeir own

logistics provider, PILOTFIRM1 does not incur thesponsibility
of outbound product delivery delay times.

Speed

Information technology as an enabler of informatidhow is
utilised on a basic level between PILOTFIRML1, itappliers and
customers. Technical data like product specificaso and
drawings, found on PILOTFIRM1’'s internal server,easent to
suppliers and customers via email if requested. Hugrs will
also send the required data via email if requir&bme technical
test results and performance enhancing documents on
PILOTFIRM1 products are found on the PILOTFIRM1 wsbe for
the public to access if required. A customer inn@da has
utilised Google pages, an online web applicatioa,ptlace orders
with PILOTFIRML1. This is a online password protedt@page that
allows PILOTFIRM1 and the customer to place and fiom
product orders, simplifying the procurement process

With no specific IT systems in place (ERP, EDI etdhetween
supply chain members, the question regarding thediang of IT
systems is not relevant.

The amount of operational information that is sharbetween
PILOTFIRM1 and its suppliers is dependent on thdateonship

that PILOTFIRM1 has with its suppliers and customersome
R&D is shared with members where it is beneficialo t
PILOTFIRM1, whilst others are only supplied with dhbasic

operational information required. Safeguarding theformation

sharing process is the signing of a Non Disclosukgreement
(NDA) with supply chain members.

The coordination of supplier’'s decisions and acties to meet
customer requirements is enhanced by sharing infation
between suppliers and customers as far in advansepassible.
Product forecasts are sent by customers to PILOTWIR to
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ensure that their requirements can be met. PILOTWIRas the
middleman then uses the customer’s requirementscadculate
their material requirements, which are sent to slu@ps. Long
term relationships between PILOTFIRM1 and its suigpt are
preferred due to the complexity of carbon fibre duxts. Long
term relationships add value to PILOTFIRM1, as thegn yield
suggestions and valuable information to the buseeSuppliers
who are of a similar size to PILOTFIRM1 are alsoeperred, as
they interact with PILOTFIRM1 on the same level,daare more
willing to listen to their needs. PILOTFIRM1 manamgent cites
the example of a supplier who initially produced %0of a
PILOTFIRM1 composite material, but after expansioanly
produced 1% of the required composite. It becamerendifficult
to interact with the supplier and obtain the sama&lwable input
due to the smaller volumes. This has lead to PILORHM1
phasing out this supplier.

PILOTFIRM1's ideal response to reducing lead tintethe supply
chain between supplier and customer is to increxssh flow
levels. More money means more on hand inventory cafrbon
fibre, which could “half” PILOTFIRM1’s supply proleims. More
money also means more finished goods can be keptstiores,
allowing PILOTFIRM1 to respond quicker to the custer’s
needs. Internally, better management of people HIOAMFIRM1,
ensuring that jobs are done properly, can lead éeductions in
lead time. Internal manufacturing capacity levels.d. machine
tooling) which dictates the number of wheels thaancbe made
also has an impact on lead time.

Material order volumes and order frequencies frohe tsupplier
to PILOTFIRM1 are primarily determined from custome
forecasts, generally given 3 months in advance. dRition
orders not on forecast generally take 6-8 weeksnfrorder date,
which accounts for air or shipping freight (shipgins about 10%
cheaper than air, but takes about a week longes),w&ll as the
production of the wheel. As a standard rule, 80 %
PILOTFIRM1’'s sales come from 10 bike models, so BILFIRM1
generally knows which materials to order from suiepk.
PILOTFIRM1 supplier capacity levels are examinedfignt when
going through the initial qualification process. iBh together
with periodic visits by PILOTFIRM1 and its customerto
suppliers, helps ensure uninterrupted supply. ©usdrs are
unaware of PILOTFIRM1’s capacity and on hand invemnt levels
of raw material and finished goods. With PILOTFIRM1end
customers receiving a finished product (carbon &bwheel) that
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does not impact on the production plans of custosn&nishing a
product (e.g. building a car or airplane), custom@arowledge of
PILOTFIRM1 capacity and inventory is less importarhat is
important is that the customer receives their protbuaccording
to the forecast or plan sent to PILOTFIRM1. PILORM1
prefers their distributor customers to keep somaished goods
inventory in stock as buffer, dependent on the siné& the
operating market. PilotCustomerl, the US distribuytavould be
expected to keep some carbon fibre wheel produatsstock due
to the large size of the US market, but PilotCustr@, the
Singapore distributor would not keep stock due toetsmaller
market.

It was decided not to use the Cardiff business adwmmmodel
(Towill, 1991) to categorise information in the sgpk competitive
dimension for the final research framework in thaim study. As
cost was not to be examined directly as a compeétdimension,
the financial barrier to information flow was notlevant. The
technological and cultural barriers to informatidlow could be
examined directly within Stalk and Hout’s (1990)ainework, and
aspects of organisational barriers could be examdimathin the
dependability dimension.

Flexibility

Flexibility is interpreted on a number of dimensionThe ability
to make a modification to a carbon fibre wheel, bBuas in fitting

a new bike hub to the wheel, corresponds to manufaag mix
flexibility. This is aided using modular design. A standardgan
of wheel designs, together with a standard range boke hub
designs that can be fitted to any wheel, results angreater
product mix. Supply chainresponsiveness to target market
flexibility corresponds to PILOTFIRM1’'s concern for customer
satisfaction, which is described as the abilitydnswer customer
gueries and respond quickly to field defects. Suppthain
sourcing flexibilityis evident on the PILOTFIRML1 supplier side,
where lower prices for the same product found oe thternet are
used to bargain with the existing supplier for aiqer reduction.
Flexibility on the customer side appears to dealtlwiproduct
flexibility and volume flexibility This is seen in PILOTFIRM1
possibly manufacturing a product different to itsigting product
line, provided a minimum lot size is met.

A summary of the final pilot case study data is givin table B8:



Table B8: Final pilot case study research framewsummary

Competitive Measurement PILOTFIRM1 PILOTFIRM1
dimension (supplier-firm unit) (customer-firm unit)
Quality Meaning of Internal dimension: product must be 100% technicabrrect
quality External dimension: customer requirements needetmbt, customer
feedback is important
Aesthetics
Quality Initial qualification of 3 suppliers, |+ Inputs by both product
planning with 1ISO 9000 and required material  distributors and OEM’s on

test results being order qualifiers
Material traceability a criterion
Global suppliers preferred over loc
distributors due to better product
knowledge, communication over
material delays and product
availability

Safeguards to prevent supplier
opportunism in place, but trust has
developed over time

product changes and
additions

Customer checks of
PILOTFIRM1 product and
suppliers to ensure planned
quality, trust has developed
over time

Quality contro

Material traceability using serial
numbers

ISO 9000 defines quality control
process

Performance measurements focuse
on quality

d

Material traceability in the
field uses serial numbers
Customers generally do not
perform traditional quality
control checks, but initial
screening of PILOTFIRM1
products is done

vve
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B8: Final pilot case study research framewasummary (continued)

Competitive Measuremen: PILOTFIRM1 PILOTFIRM1
dimension (supplier-firm unit) (customer-firm unit)
Quality Quality Quality improvements not Customer input passively used in
improvement generally done with quality improvements
suppliers, focused more on
internal product
improvement
Dependability | General approac An increase in cash flow to Customer management important

increase buffer inventory
would aid reliability on the
supply side

if late delivery of product is
unavoidable

Customers generally organise
outbound logistics process,
PILOTFIRM1 not responsible fo
transportation delays

=

Speed

Information flows
(Technological)

Basic IT usage, email

Basic IT usage, email and someg
web applications (Google pages

~—

Information flows
(Cultural)

Information sharing

dependent on type and length

of relationship, Non-
disclosure agreements
initially put in place

Information sharing dependent
on type and length of
relationship, Non-disclosure
agreements initially put in place

Information flows
(Financial)

Not relevant

Not relevant

Information flows
(Organisational)

Long term relationships with
suppliers preferred due to
complexity of carbon fibre
products

Suppliers of a similar size tg

PILOTFIRM1 preferred

Product forecasts from customers

aid in coordinating
PILOTFIRM1 and its suppliers
activities

av¢
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B8: Final pilot case study research framewasummary (continued)

1

Competitive | Measuremen PILOTFIRM1 PILOTFIRM1
dimension (supplier-firm unit) (customer-firm unit)
Speed Shortening lea« An increase in cash flow means | « Increased cash flow could
times more on hand inventory, could lead to greater finished good
“half” PILOTFIRM1's supply inventory, respond quicker t¢
problems customers
A focus on internal capacity
improvements to reduce lead
times
Synchronisatio Generally 80% of PILOTFIRM1's| « Customer orders based on 3
sales come from 10 bike models month forecast, unaware of
determining which materials to PILOTFIRM1 capacity levels
order from suppliers * Distributors of PILOTFIRM1
Supplier capacity examined in the  products may keep additiong
initial qualification process, finished stock, dependent or
together with periodic visits market size
Flexibility Supply chain Sourcing flexibility, focused on |+ Responsiveness to target
flexibility cost reduction market flexibility, where

Manufacturing
flexibility

quick response to customer
gueries and field defects is
required

Product flexibility and
volume flexibility, where a
different product to the
existing line may be
manufactured provided a
minimum lot size is met
Mix flexibility, aided by
modular design

) 4
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Appendix C

Appendix C contains the final interview tool used ithis
research. Standard definitions for some questions fthe
interview tool are provided to aid with validity ofesults. These
standard definitions are used if the intervieweeuissure of the
meaning of the question.
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Final Interview Tool

General

Date:
Time:
Place:

Interviewee:

Position:

Contact details:

Firm

Total Number of | Types of Number of Number of
annual | employees | products Direct direct
sales suppliers customers

Local Global | Local Global

Applicable to supplier-firm unit of analysis (all questions

below)

Classify a maximum of 3 suppliers to the firm thatlfil the
following criteria:

The supplier is geographically distant (i.e. on amer
continent) from the firm

The supplier must provide a part with strategic
importance to the firm. Why makes that part
strategically important?
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Firm Supplier Strategic part Location
name supplied to firm.
Why?
Speed

Better and timelier information

1. What type of information is shared between the fiand
suppliers?

2. How is Information Technology used in communicating
with suppliers?
Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?

Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtimas are

in place with suppliers to achieve on time reliakdelivery
of goods?
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Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
suppliers?

Quality Planning
2. How are quality requirements determined with sugp&?

3. Can you describe the type of relationship that esisvith
your suppliers?

4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

Quality Control
5. How is poor quality controlled or prevented withmaliers?

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

Quality Improvement
7. Can you explain how quality improvements are madethe
long supply chain with suppliers?
Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
suppliers?

Achievement of flexibility

2. How is flexibility achieved with suppliers?
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Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tfloe
firm and its suppliers?

Applicable to customer-firm unit of analysis (all questions
below)

Classify a maximum of 3 customers to the firm thfatlfil the
following criteria:

 The customer is geographically distant (i.e. on
another continent) from the firm

 The customer must receive a part of strategic
importance from the firm. What makes that part
strategically important?

Firm Customer Strategic part sent Location
name to customer. Why?

Speed
Better and timelier information

1. What type of information is shared between the fiand
customers?

2. How is Information Technology used in communicating
with customers?

Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?
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Synchronisation

4. When does the customer place a product order with the
firm?

5. Could you tell me how theuantity of product ordered by
customers is determined?

6. Could you tell me about any delays that have ocedriwhen
sending finished goods to customers as a resultapacity
problems?

Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtimas are
in place with customers to achieve on time reliallelivery
of goods?

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
customers?

Quality Planning
2. How are quality requirements determined with cusers?

3. Can you describe the type of relationship that esisvith
your customers?

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

Quality Control

5. How is poor quality controlled or prevented with
customers?

6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?
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Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
customers?

Achievement of flexibility

2. How is flexibility achieved with customers?

Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tfioe
firm and its customers?
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Standard definitions for final interview tool

Speed

Speedis defined as “how fast customers can be servebhis is
the elapsed time between a customer requesting @dgpet or
service, and receiving it in full (Slac&t al, 2007, p 403).

Dependability

Dependabilityor reliability is to keep the delivery promises one
makes to the customer.

Quality

Quality means to “do things right”. Quality has an extekna
dimension, which takes a strategic long term viewioh focuses
on the customer needs; and an internal dimensiohicWw takes a
technical shorter term view and is concerned withetproduct
being free from deficiencies.

Quality planning requires the identification of customers and
their product needs, as well as the processes (rfeagturing
processes, suppliers, logistics) required to proglypgoducts that
respond to those need3rust, a requirement for quality planning,
reflects the confidence of one party in a two-waglationship
that the other party will not exploit its vulnerdhties.

Quality controlis the activity of evaluating actual performance,
comparing actual performance to the customers neeahsl taking
action on the difference. Quality control may bedad through
the use of aperformance measurement systemhich is defined
as a “set of metrics used to quantify both the eiféincy and
effectiveness of actions” (Neelgt al, 2000, p. 1229).

Quality improvementnvolves a continual reduction of waste and
improvement of the quality of material and informan flows
between suppliers, manufacturers and customers.

Flexibility

Flexibility, according to Upton (1994, p. 73) is “the ability t
change or react with little penalty in time, effortcost or
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performance”. Flexibility is often viewed as an gda/e response
to environmental uncertainty (Gupta and Goyal 1988gerwin
1993). Flexibility includes manufacturing flexibiy and supply
chain flexibility.
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Appendix D

Appendix D presents the table used for croase analysis.



Table for cross case analysis

Table D1: Cross case interview analysis

compression

Competitive Second Order Third Order Case A,
dimension Measurement Measurement B etc.
Speed Better and Communication

timelier

information IT

Lead time -

Synchronisation

Material order
volume and
frequency

Capacity
constraints

Dependability

Processes and

competitiveness

procedures
Quality Meaning of -
guality
Quality planning| Quality planning
process
Trust
Quality control | Quality control
process
Performance
measurement
Quality -
improvement
Flexibility Meaning of -
flexibility
Achievement of | -
flexibility
Other Ways to -
improve

257
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Appendix E

Appendix E contains the transcription of the audiderview with
participant 1 for Case A.
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Case Study A
Interview with participant 1

The interviewee will be herein be referred to asrtpa@pant 1.
The firm in the unit of analysis is herein referreéd as Firm A,
suppliers as supplier A1, A2 and customers as Cms&to Al, A2
when required.

The first part of this interview has been recordéelthe last part
of this interview was completed telephonically dsetinterviewee
had other engagements. This telephonic conversatonered the
last 6 questions of the interview tool (froquality controlto the
other question in the customer-firm unit of analysis) damwas
done later in the same day as the actual face-twefanterview.
This was done as the time and cost required in etdwng the
200km+ in order to do face-to-face interviews for small
proportion of the interview tool was deemed excessi The
telephonic interview was not recorded, and relies authors
hand-written notes and memory.

General
Table E1: Firm A details
Firm Total No. of Types of No. of No. of
annual | employees products direct direct
Sales suppliers customers
(R)
Loc Glob |Loc Glob
Firm A |1 M+ 600+ Automotive | 10 15 N/A | N/A
and in the
future,
aerospace
interiors

Applicable to supplier-firm unit of analysis (all questions
below)

Classify a maximum of 3 suppliers to the firm thatlfil the
following criteria:

* The supplier is geographically distant (i.e. on amer
continent) from the firm
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e The supplier must provide a part with strategic
importance to the firm. Why makes that part
strategically important?

Table E2: Supplier details for Firm A

Firm Supplier Strategic part supplied Location
name to firm. Why?
Firm A | Supplier A1 |“Leather supplier” Local and

international
Main component in
automotive seat
covering, and possibly
aircraft seat covering
Supplier A2 “Scarce materials” Local and
international

Materials that suppliers
manufacture
infrequently, as opposed
to materials suppliers
would manufacture
frequently. Production
planning needs to
account for infrequent
material manufacturing
from suppliers

Participant 1 puts forward an alternative explamatifor a supply
chain, where “...for me a long supply chain is alsocamplex
product or raw material that needs to go into myoguct...for
example...(my product involves) a very timeous progesvhich
makes it a complex supply chain, or a long suppham.”

Speed
Better and timelier information

1. What type of information is shared between the fiand
suppliers?

“I'm in the belief the more the supplier knows ahltoumaterial
we need and our manufacturing, the more he knowsuabour
company, the better for the relationship”
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“I'm pretty much on giving relationship building.”

2. How is Information Technology used in communicating
with suppliers?

“Look, everything today is electronic which...has losthat
personal touch...I’d rather quickly write an emailettn picking up
the phone and phoning...every company basically han...a
automatic... MRP system...the system is too often tonbéa The
demand change and the requirement change and wleateand
you would phone your supplier and say look, whesemy order,
what’'s happening, and (he says) ill look into thgssem, and its
not going to be ready in time...system this, systematt...its not
always happening with the suppliers, we are alsdaatlt, we also
have an automated MRP system, and we are sending tbe
release electronically to the suppliers, not chexakiwhat does

that mean to the suppliers...verification of ordershat is
imperative.”

Lead time compression

3. How could the time between the ordering of matesidfom

suppliers and delivery of these materials to thenfibe
reduced?

In order to gauge the time when to order materiafiom
suppliers, one has to first understand when custesme@lace
orders, which “...varies from daily, to weekly, to ew three
weeks, depending on how much stock you are preparedarry.
Stock carried is obviously of vital importance, eaybody wants
to carry as little stock as possible. So, the Isssck you want to
carry, the more frequent you need to get those asbs out to
your suppliers to make sure that the fluctuatiorns, that what
you ordered is covered...”

The interviewer asks whether a just in time apprbads
applicable in ordering materials from overseas suligps: “Just
in time obviously overseas...could be possible, bherte are too
many outside external factors...” that make the juist time
approach less viable.
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Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

“Look we would normally do it at the beginning ohe week, but
that could vary also from company to company...sothg end of
the (previous) week you can run your MRP and seevhmuch
stock you’'ve got, how does that fall in for the rnexweeks
production, and by Monday morning you can then semd the
new release...even if a release of an order to a s$iepphasn’t
changed, just send it out, because it keeps thanmmanication
link going.”

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

“That you obviously do at the onset. When you stathe
relationship with the supplier you would ask himow big are
your batch runs, what are your packing quantitiém there you
decide on your most economical order quantity...”

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?

“Ja...its obviously priority setting by the suppliernf.my MRP
has gone wrong or something, ill quickly phone thepplier and
say that something went wrong with my MRP or so ygat this
wrong...often a very good excuse is, oh, the customace did
something, which could be, that the customer, sommeg went
wrong on his side... And then obviously another ental factor is
the pickup of the consignment at the supplier, fligdelays, it
gets bumped...”

Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtinas are

in place with suppliers to achieve on time reliakdelivery
of goods?
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“Obviously with the release, make sure that the eede is
understood by the supplier, so verification of thelease by the
supplier...then not just assuming that the supplieashsent you
parcels and they've been picked up and whatevereckhup and
make sure that it has been dispatched. Especiallfhwthe
suppliers overseas, making sure they have the daoumtion.”

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
suppliers?

“Quality can be very subjective...at the end of thaydit depends
on the customer...the customer would put out his regments to
you, but your contribution would also sit a lot that.”

Asking participant 1 what is meant by contributio@ontribution
means that the company would be able to give thestomer
recommendations on the product sold to them, sushita usage,
guality levels etc. This would then dictate matdriand quality
levels needed from suppliers.

Quality Planning
2. How are quality requirements determined with sugp&?

“Obviously you would document and make sure thathaw you
get...from your suppliers, you can even verify thatithv your
customers...look, the days are over where you wouéd material
in and inspect 100 percent and things like thatuyexpect the
right material to come in, normally we would do senrandom
sampling testing, inspection...”

3. Can you describe the type of relationship that egisvith
your suppliers?

“Look, its all about partnership...it should be a wwin situation
for both of us, you cannot be successful withoutsaccessful
supplier.”

4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?
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“Again, it’s a feeling. You know there are certasuppliers with
time that you can trust fully.”

Asking participant 1 how he defines trustit’s over time, where,
you would put unreasonable demands on the supplaard yet he
would be successful, various issues like that, ared they come
to the fore. The other ones are just depending,ctuld be
professionalism, management, it could be variousngs, you
know when you don’t get that warm feeling about the.”

Quality Control
5. How is poor quality controlled or prevented withmuliers?

“Obviously in aviation there are quality systems.athare vitally
important, that should not be there for the purposfehaving a
system, you must live the system, once you live dywstem you
could be 70 or 80 percent sure that you are goiongget good
parts out of it. Otherwise you can insist on 100 rpent
inspection, 300 percent inspection, you can insest putting in
additional audits in process...depends on severity.uyman even
get an inspection team of your supplier...”

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

“...depending again on the processing of the materitdiere are
vast things that you can do.”

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

“...we always say...make sure that there are qualitynamgement
systems that is (devisedhaudible part of recordiny, make sure
there are process audits done...you can do a systenita you
can do a process audit, you can do a quality conanodit...”
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Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
suppliers?

“...we say to a supplier, sorry (the needs were wr@rdgaudible
part of recording, but | need fifty of these parts, | know they
are not on my order, and...firstly from a verbal pbiaf view,
when the guy tells me Ill see what | can do, thahem he’s
showing me he’s looking for flexibility. If he actlly does it,
then he convinces me that he is more flexible. Attimig to
flexibility is very important...its all about how youdefine
flexibility, flexibility is unrealistic demands, orunreasonable
demands, and yet the supplier is achieving it...”

Achievement of flexibility
2. How is flexibility achieved with suppliers?

“...there’s always room for improvement (in flexibth)...for me
to understand the process at the supplier, and bgyin of the
suppliers to become more flexible. You often getopé and
suppliers who say forget it, it’s the best that wan do, that we
are not open to improvements or bigger turnarouimdets...”

Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tfloe
firm and its suppliers?

“Very important, we often moan in South Africa...oméd finance
side, payments that go are normally 30 days, yeé¢ thorm in
Europe is 90 days...which again affects the cash flow a
company and the supplier. Obviously every customarnts a 90
day payment to their suppliers...leads to regularlgttgng in
more funds helps you more so, to be more flexibleasically
payment terms.”
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Applicable to customer-firm unit of analysis (all questions

below)

Classify a maximum of 3 customers to the firm thfatlfil the
following criteria:

The customer is geographically distant (i.e. on
another continent) from the firm

The customer must receive a part of strategic
importance from the firm. What makes that part
strategically important?

Table E3: Customer details for Firm A

Firm Customer Strategic part Location
name sent to customer.
Why?
Firm A Customer Al | “Safety Local and
component” international

Hold an important
function in

aviation
Customer A2 | “Unique interior |Local and
product” international

Seating, for
aesthetic reasons.
“It makes that
airline more
unique to another
one. It could be
one of the reasons
why the airline
would get more
customers, apart
from the price and
the value of the
aircraft plane and
stuff like that.”
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Speed
Better and timelier information

1. What type of information is shared between the firand
customers?

“To try and tell the customer that you are obviowyslthe
best...you would try to convince and maintain to yocustomer
that the customer is first...by giving him the bestiqe, the best
guality, and delivery when he wants it.”

2. How is Information Technology used in communicating
with customers?

“...general things...like a website and information amderything
that goes into it...requirements would go via
EDI...communications should be email/telephonicallppt just
email...and visits, personal visits.”

Asking participant 1 how visits would be facilitatewith long
supply chain customers:

“...we would go once a year or every six months, sd¢hleng one
or two weeks depending on how many customers yomtwta see
or suppliers...”

Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?

“Unfortunately due to logistics, you can reduce #nbut then
costs go up...” A balance exists between the time etakfor
overnight air freight and shipping of the produand the costs
associated with these “modes” of transport.

Synchronisation

4. When does the customer place a product order with the
firm?

“...lets just say we become an approved supplier...enhwe
would get regular orders and that would mean elentcally once
a week. However if we would deal with a general anon, where
we need to get specific aircraft (partsthaudible part of
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recordingd and airlines...(something about refurbishments?
Inaudible part of recordiny, that would be a once off order, not
a follow up order.”

5. Could you tell me how theuantity of product ordered by
customers is determined?

Describing the fact that the quantity of productffeéirs from
customer to customer, “it could be a three seatarjt could be a
five hundred seater, or something like that...”

6. Could you tell me about any delays that have ocedriwhen
sending finished goods to customers as a resultapacity
problems?

“Firstly either you’ve got capacity constraints manufacture, or
my suppliers let me down, | didn't get warned...atm@s to plan
and produce that specific model, or there was algyaproblem
obviously, so there could be various reasons whgoluldn’'t use
the customer’s requirements on time...external fastor. It could
also be during peak season, | hadn’'t booked ahead,aircraft
space, and there is no flight, there is no spacetlat particular
airline that I'm using...it could be seasonal effectsourists,
overbooking the planes...then we would try to use extlaircraft,
other airlines | mean...| would come to you as a pasger (flying
overseas)...and say can you take these extra boxewoudld pay
for that...just to don’t let the customer stand...”

Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtimas are
in place with customers to achieve on time reliallelivery
of goods?

“Obviously you need to manage your lead times...andkm sure
whatever (happensPnaudible part of recordingy...a contingency
plan is in place, and that comes with time. Thesenio specific
route that you can take, | promise you.”
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Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
customers?

“...our ideal is obviously to have 0 ppm (parts peillion) with
the customer every month, year in, year out, thawbat we’'re
trying to achieve. To have no warranty claims frahme customer.
Maybe in a nutshell if you exceed your customer’spectations,
then you've achieved quality.”

Quality Planning
2. How are quality requirements determined with custrs?

“You would sit down with paper and you would docunte. make
sure, to again understand what the customer’s regments are,
what he would want out of it, and normally we woulshy is
that...we internally would add a level to that to nealsure that
we are always achieving the customers requireménts.

3. Can you describe the type of relationship that egisvith
your customers?

“For me there must be mutual respect...| would try lte in the
80/20 principle...l want to be in the top 20 of my steomers
favourable suppliers”

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

“They don’t need to worry about me, he knows theyillw
work...(the interviewer asks whether this is a reputation
thing)...ja. And the initial contact...the first impressionand the
first communication you make...have | got a warmefiemg or a
cold feeling.”

Quality Control

5. How is poor quality controlled or prevented with
customers?
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Quality needs to start with satisfying the custome&¥ll means
should be used to correct outgoing problem partshe customer.
The use of photos and other data is used to prev@mtduction
problems. If parts of poor quality are sent to tlcestomer, a
service centre in Germany sorts out the problem.

6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?

Data is collected on internal production and on pliprs.
Inspector’'s sheets may provide reasons for poor Igya A
failures modes and effects analysis (FMEA) may berfprmed to
find reasons for poor quality. A number of meassirmay be
used, and it is important to “look at all possibdptions.”

Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?

Quality is achieved by target setting, where thesttmumer is asked
for quality goal requirements, such as “is he hapwyth 100
ppm?” An issue lies with customers asking for unlisdc quality
targets. Customers do not realise that increasinglgy levels
results in an increase in costs, as additional dqualcontrol
methods need to be implemented. Quality inspectmsy need to
be hired to achieve increased quality levels, andiacrease in
part complexity may require different tools.

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
customers?

Flexibility is “subjective”, and depends on wher®wy are in the
supply chain. The customer expects flexibility, btidoes not
understand the ripple effect that exists.” The lewd flexibility

changes as one moves down the supply chain, whées guy at
the bottom of the chain needs to be the most flé&ibo respond
to the customers needs. Flexibility is related tost, “at the end
of the day it's always about cost”, with increasbalels of stock,
freight and internal production adding to increasféexibility but

also increased costs.
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Achievement of flexibility
2. How is flexibility achieved with customers?

Increased stockholding results in quicker response the
customers needs. Internal flexibility is also impamnt to aid in
customer response. Flexibility also exists in threifght delivery
of goods to customers, which is highly dependentast. Quick
delivery of goods to the customer can be achievesdng a more
expensive mode of transport like overnight air fght; slower but
cheaper delivery can be done using ship freight.

Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tfloe
firm and its customers?

Organisational efficiency plays an important pam improving
competitiveness. Automation of the MRP function Wween supply
chain members, where systems communicate with ometler
may improve efficiency. Labour, which also plays amportant
role in improving flexibility, can be seen to impve organisation
efficiency through multi-skilling staff members.

South Africa loses on the time dimension in improgygi
competitiveness as a result of the long supply ehaut makes it
up on the cost dimension as a result of cheaperldings and
labour, making us “on-par” with Europe.
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Appendix F

Appendix F contains the transcription of the audnderview with
participant 2 for Case B.
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Case Study B

Interview with participant 2

The interviewee is herein referred to as particip@n The firm in
the unit of analysis is herein referred to as FiBm suppliers as
supplier B1, B2 and customers as Customer B1l, BA 83 when
required.

The full interview was recorded.

General
Table F1: Details for Firm B
Firm Total No. of Types of No. of No. of direct
annual | employ products Direct suppliers customers
Sales Local Global Local
(R) Global
FirmB | 25 52 Tooling Supply Specialist | Customer | “Deal
Million systems listing of | suppliers | base of with most
102, of mass 132 of the
90% of produced major
that tooling aerospace
comes aids companies
down to About 12 | About 12 |~
15 suppliers | prime
suppliers customers | About 6
customers

Applicable to supplier-firm unit of analysis (applicable to all
guestions below)

Classify a maximum of 3 suppliers to the firm thatlfil the
following criteria:

* The supplier is geographically distant (i.e. on amer
continent) from the firm

e The supplier must provide a part with strategic
importance to the firm. Why makes that part
strategically important?



274

Table F2: Supplier details for Firm B

Firm Supplier | Strategic part supplied to| Location
name firm. Why?
Firm B Supplier Special clamps andGermany
Bl cylinders that are used on

machining fixtures.

There’s probably only si
of these suppliers in the
world, and we have a close
relationship with Supplier
B1l. The equipment is nat
produced locally, and
without their supply we
wouldn’t be able to
support the marketplac
with machines.”

Supplier Tooling aids us
B2

[

“...the aerospace industr
for instance has i
tendency to specify certai
tooling aids on their tools
these are things like
special springs or

special clamp, and the
come from companies lik
Supplier B2 in the US.”

=R

o

D =

“I need to stress from the beginning, because od ttature of the
work that we do, we don’t have what | would regaes key
suppliers offshore. We have specialist suppliers owhn real
terms provide a minor amount of our bought-out, having said
that, some of them are quite importantThe interviewer asks
whether he regards local suppliers as more strateghan the
overseas ones“ld regard them as more important, whether
strategically they are more important, Id regardathas an open
ended question, as the bulk of our buy out is rawterials, and
so there are alternatives. Let the value of our omt@ant parts be
relatively low compared with our turnover, the fatitat they are
strategically important is given. For instance, Wwave a supplier
in Germany called Supplier B1, who provide us widpecial
clamps and cylinders that we use on machining fretas. There’s
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probably only six of these suppliers in the worldnd we have a
close relationship with Supplier B2. The equipmemns not
produced locally, and without their supply we wouald be able
to support the marketplace with machines.”

“...the aerospace industry for instance has a tenget specify
certain tooling aids on their tools, these are tysnlike special
springs or a special clamp, and they come from camgs like
Supplier B2 in the US or various other UK based gmamies”

“Supplier B1 have customisation to a degree, SupplB2 no.”
Speed
Better and timelier information

1. What type of information is shared between the firand
suppliers?

“We purely buy from their catalogue, in both instas that have
very comprehensive catalogues, they provide us wghphic
information so that we can import it into our dessgy embed
their product in there, and in both instances thlegve online
purchasing facilities.”

2. How is Information Technology used in communicating
with suppliers?

“...all of our procurement is done online with our pplier, so
their whole catalogue is online, we can access wie can pay
them online using credit cards, and we track thealelivery
online, it’s very rare that we ever speak to them.”

Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

“I think they’ve actually got a pretty slick systeman Supplier
B1 order is literally from taking the order to lamgy they take us
five days, they always have stock. Supplier B2 $lily different,
they often have to make the stuff but you still teketalking about
maybe 15 to 20 days. We’'ve got a lot to learmhe interviewer
asks the interviewee how he thinks they do ‘they've
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standardised, and they provide a service where tipegvide a
range of tooling aids, but they supply it for theowdwide
market, they've got the advantage of the US markdtich is a
little bigger than ours...”

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

“We probably buy from Supplier B2 on an ongoing lbssnot
large amounts of money...but it’'s every month. SumgpliBl
would be every two to three months, but it couldnrunto the
millions.”

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

“That flows from our design...those buys are propasgt parts, so
they are not making anything for us, it’'s a standlatem that we
require to incorporate into our product.”

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?

“The only time we ever get a problem is with our owepartment
of customs...if you are buying things online from tls¢ates, the
states will not use our postal services anymore,eythuse
couriers, so we pay the penalty for using couries®, then the
courier has their contacts in customs and driveghitough from
there.”

Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtinas are
in place with suppliers to achieve on time reliakdelivery

of goods?

“Again, it’'s an automated process, so from the mtie@uwe place
the order online, we can actually track it onlineso they
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acknowledge immediately, they give us full visibiyiinto their
system, we know when its moved from warehouse tepaitch, we
know the flight numbers, we know when its going to
land...remarkable.”

“...its not impractical to give our customers accese our
systems through a portal on the net, we want tovdrit that way
because the last few years, if you become transpgrand you
allow a customer to see where you are, you haventake it
happen. So that’s what they've done...in Europe, thleole thing
is transparent from day one, they’'re putting themoney where
their mouths are.”The interviewer comments that the European
visibility is pretty remarkable “l still think the culture (in South
Africa) is one of (failing the customer, fending m? Inaudible
part of recording)..and literally making him happy, so you
making him happy so he goes away and waits patierfdr his
delivery, rather than focusing on making sure hetsgehis
delivery, so | think that’'s where the shift is ggnto go...be
transparent. In fact it’'s a shift from, if your mgustomer, |
shouldn’t give my information to show my status, wshould be
able to just look at me and see where | am, becatlhh®esystem is
designed to be transparent...to be blunt with youhlnk there’s
too much of: lets not let the customer know we’retd because it
might jeopardise our next order, rather let thatstamer know
you're late and what you're doing about it to fikd problem so
you're not late the next time so he’s got confidenthat your
prepared to deal with the issue...but it’'s a shifh terms of
attitude.”

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
suppliers?

“Simple statement, | think quality is protecting g¢hbottom
line...its not just quality of product, its qualityfoevery single
system you’'ve got in the company to make sure itrksy that's
what an integrated management system is all about”

“...you don’t set a quality standard that you don’éed, and you
don’t put in a system to keep your customer happygu actually
put in a system to make sure that you would prodwcleat you
said you would produce.”
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Quality Planning
2. How are quality requirements determined with sugpt?

“We define a specification for the product that weant or the
material that we want delivered, plus the delivecgiteria. So |
regard it as a quality issue to provide me with tthlmoduct with
that specification within that timeframe. Some péepdo not
seem to understand that quality is about the delyvas much as
it is about the product, and | think that’s probgbihy that we as

a country have a reputation of having things wronguality
issues.”

3. Can you describe the type of relationship that esisvith
your suppliers?

“Good”

4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

“We monitor them; we’ve got a quality departmentathmonitors
them. Only our quality department can actually addsupplier
onto our vendor list, not our supply department, they have to
approve them from a quality point of view beforeeth can go
onto the list, and we keep statistics on their mpegniance, with
regards to their quality and their delivery perfoance, and if
they call foul, they will come off. In the first stance we will

try to work out the problem...if they can’t sort itub we will take
them off.”

“Trust is integrity of supply...they supplying a praodt at the
right specifications at the right time...one of thailings of our
local industry, is that industry doesn’t always oap back to its
customers when it's going to be late, it's a reaeti
process...trust is when one of our suppliers comeskb&o us
before the due date and tells us he’s got an issue.
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Quality Control
5. How is poor quality controlled or prevented withmaliers?

“We would evaluate them. With (local) raw materialghe
certificate is normally the guide, so it doesn’t rmoally happen.
But otherwise we inspect the product and if we han issue we
would return it. To be frank with you we’ve been business a
long time and we haven’t had many quality problemsth our
suppliers, we've got a pretty good...supply chain asubpliers.”

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

“We keep statistics on their delivery performanaend also their
guality standards, their specification.”

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

“We actually don’'t have suppliers who are involved bespoke
manufacturing on our behalf, so generally they'verfected their
processes in the first instance. In the event twa&t would have a
problem it would be a case of monitoring them ssaitcally and
raising non-conformances against them...and monitgribheir
progress to recover...”

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
suppliers?

“Flexibility all comes from them being upfront withs, it comes
back to what | was saying earlier, if they have assue of
whatever, whether it’'s a timing issue or a qualigsue, and they
relay that information to us timeously, we can nalhy be
flexible to a degree, to accommodate that situatieithin our
own material planning. The wheels fall off when waly find out
about it on the day that it was due.”
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2. How is flexibility achieved with suppliers?
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“By reaching out to the supplier before the delagdagrabbing

that information as well, but that's time consumingo

expediting and verification.”
Other

Ways to improve competitiveness

1. Can you describe any other areas not examined

it's

i th

guestions above that may improve competitiveness tfloe

firm and its suppliers?

“...payment, cash flow...we’'re almost unique in a cowmntin the
interest rates you pay...our suppliers are under c¢cdesable
pressure from a cash flow point of view...and we’'r&voously
seriously under pressure from a cash flow point wifew...a
common denominator in South African industry...our eggeas

suppliers don’'t appear to be under the same

sort

pressure...that’'s another area that | would like teesthe

government getting involved...”

Applicable to customer-firm unit of analysis (applicable to all

guestions below)

Classify a maximum of 3 customers to the firm thfatlfil the

following criteria:

 The customer is geographically distant
another continent) from the

 The customer must receive a part of
importance from the firm. What makes
strategically important?

(i.e.

firm

strategic
part



Table F3: Customer details for Firm B
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Firm

Customer
name

Strategic part sent to
customer. Why?

Location

Firm B

Customer
B1

Ground support equipment
(service tooling) for a
local aircraft. “We
produce the parts, we sen
them to Sweden and they
send them back here agai

Strategic for cost
implications

Sweden

Customer
B2

Ground support equipment
(service tooling)

Strategic for cost
implications

Sweden

Customer
B3

Ground support equipment
(service tooling) “We
export it to India...”

Strategic for cost

implications

UK

Speed

Better and timelier information

1. What type of information is shared between the firand
customers?

“Totally

transparent,

complete transparency...becausé the
strategic importance of our supply, because we’'nethe front
end, we’'re making equipment that they need to matutre,
we’'re normally required to give them ongoing timingformation
and disclose to them any quality issues and techhissues that
we would have...”
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2. How is Information Technology used in communicating
with customers?

“All of our communication is IT, so whether that'slementary
stuff like email, to predetermined crafted repomshich often is
the case...we’'re actually setting up a portal now gove the
customers access to, but at the moment its moreedir
communication...we have to press the send button,ytltan’t
collect from us yet.”

Asking the interviewee about the collaborative eanbe web-
portal, an online standardised communications pdrta‘l see
problems, | see problems in, if we're not carefueware going to
create, a system that could become the job...I thit'k one of
the downsides of IT, your systems got to work foguy if you're
not careful, you can overcomplicate it, and befoyeu realise,
the guys who are in there running it have lost gigh what you
do, and they believe that the job is the system.”

Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?

“It’s not an easy question to answer because youQwd degrees
of confidence within the customer base, does thaiken sense
(the interviewer shakes his hepndFiguratively, not literally, (a
customer) may be very slick in getting their infoaton together,
but (another customer) may be sloppy...generally th@emmon
denominator is that we seem to have the Europeapr@a®pch to
manufacture, which means that we get on with it dref we’'ve
got all our ducks in a row...we don’t do enough uprta.that is
the area that we need to focus on, getting our taogtether at the
front end... the ones (customers) who are slick gerlgr have
their upfront information right.”

The interviewer asks what leads into getting the fromt
information right from the start:"Being methodical, honouring
the process, completing the process, specificattontrol...”
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Synchronisation

4. When does the customer place a product order with the
firm?

“When they’'ve reviewed our quotation and have dexddthat they
want to deal with it...to try and explain the pointhe old
procurement approach would be, we want multiple plig@rs
because we want security, if this supplier doesadétliver we will

go to this one. The modern approach is to reducerysupply
base, and say we will actually develop this suppli® become
strong, to become better, and to become more Vviable
economically, and there’s a lot of benefits to thagproach...its
an enlightened approach.”

5. Could you tell me how theuantity of product ordered by
customers is determined?

This is dependent on the customer.

6. Could you tell me about any delays that have ocedrwhen
sending finished goods to customers as a resultapacity
problems?

“...labour issues, absenteeism...we’re in one-off emggning, so
we’'re only making it once, so if we’'ve got projectbdat are on
schedule, on schedule, on schedule in a twelve weg&le, and
two minutes before a (turnerfhaudible part of the recordinygis
distracted, and it happens, we’re suddenly twelveeks late, yet
we could have been reporting to the customer thes tproject is
on time...you can’t anticipate that.”

Dependability

1. Can you tell me about the processes and procedtinas are
in place with customers to achieve on time relialllelivery
of goods?

“Continuous monitoring, daily production meetingsfollow
ups...we’'re monitoring statistically our performanaél the time,
with regard to how many hours we are selling, wecenverting
obviously jobs into hours, we’'re monitoring how marhours
we’'re booking, right to the physical job itself.”
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Quality

1. Could you explain what quality means for the firnmdaits
customers?

“Like | said before, it means protecting the bottolime, but in
the true sense of the word we recognise that if do:’t give our
customer exactly what they want when they want w¢ haven’t
got a very good quality system, and if we don’t a&he that then
our bottom line is in jeopardy. So it’'s a financiadsue. | think
it’'s very important to track quality and quality nbtrol back to
rands and cents...because it is a rands and centgeis$ mean
let’s be realistic; if you could make more money Ipyoducing
rubbish, what do you think you would produce...Quglits not to
give someone more than they are anticipating, isifityou look at
our mission statement, we give our customers exaathat they
want, not more, not less.”

Quality Planning
2. How are quality requirements determined with cusers?
As mentioned above, “...give the customer what theynw.”

3. Can you describe the type of relationship that egisvith
your customers?

“I think relatively good.”

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

“Yes, very much so, we’ve got a strong reputatiofh always
getting it right. If we have a problem anywhere ston timing.
And we’ve got a reputation of being of the betteontpanies to
do that, but it’'s still one-off engineering and tha the most
difficult thing to get right.”

Quality Control

5. How is poor quality controlled or prevented with
customers?

“Continuous monitoring, | mean we’re approved bedband, so
they wouldn’t give us the work if they thought wewldn’t do it.
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And depending on what the product is, | mean, wdlvalways do
100% quality control internally, some of our custens would be
monitoring us through the process, and will in faty off the
(Inaudible part of the recording)some of our customers say that
they are not going to do that anymore, we’re resgibhe for
making sure that they move the emphasis onto thectwonality
of the tool rather than the actual tool as such...theteria
becomes the actual functionality of the work tha¢ @o...”

6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?

“We breakdown the job in advance, and identify whatality
steps need to be embedded into our manufacturingcess. Some
of them will require the tradesman himself to doetmonitoring,
some of them will require the product to be takem process to
our quality control department and have independerttecks
done, and in all cases we do a 100% check of thedpct before
it’'s shipped. Within our system, only quality cowir can
authorise the dispatch of a product, nobody else.”

Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?

We’'ve got a non-conformance system, so any non-oomfance
that we have, whether that's internal or externadeg into the
system, so that can be energised by picking up wtf&ere, or it
can be energised by the customer picking up sommeghiWe then
analyse it, determine what the remedial action what was the
cause, what are we going to do to prevent it hapgpgn we
actually put a cost to it, and we actually statcstily capture it,
so we’'re monitoring whether we’ve had this sort pfoblem
before.”

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
customers?

“Flexibility, as far as our customers is concerndad,when we do
a good job of anticipating what our order intake going to be



286

before we’'ve got it, and being abreast and tuned tn their
processes as they are attuned into ours...if we waskan island,
where | do my bit and then you have to give me itpuwand |
don’t talk to you, and when you give it to me anlletwheels fall
off... can actually hold you accountable, but | have added
value to the relationship, my relationship should that | should
be aware of what you are doing, continually monitay you,
talking to you and making sure you fully understagdur input
has an effect on me. If it means, and it dependstloa size of the
project, that I'm actually sitting in your review eetings as well,
so that I'm actually making sure that | understanthen I'm
allowing myself to be better positioned and flexéblto
accommodate you.”

Achievement of flexibility
2. How is flexibility achieved with customers?

“In simple terms, relationships...that’s the most fdcfult part by
the way.”

Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ie
guestions above that may improve competitiveness tfloe
firm and its customers?

“lI think it’s about the professional project managebut I've got
personal opinions about project managers, | thinkla of
that...project management and relationship is the satiing, in
my view, and | think we are going in the wrong dcteon when
we have actually project managers who don’'t haveople
skills...so you’ve got to have project managers wigeople
skills, who can actually develop relationships asellv as
monitoring...”

th
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Appendix G

Appendix G contains transcriptions of the audio d@mtiews with
participant 3 and participant 4, participant 5 apdrticipant 6 for
Case C.
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Case Study C

Interview with participant 3 and participant 4

The interviewee’s are herein referred to as pament 3 and
participant 4. The firm in the unit of analysis terein referred
to as Firm C, suppliers as supplier C1, C2 and @3 @ustomers
as Customer C1 when required.

As per their request, the interview was conductedthwboth
Participant 3 and Participant 4 at the same timartRipant 3
spoke most of the interview. Participant 4 puttlet input into
the interview, possibly due to the interviewees heg
impairment and the fact that English is not theemtiewee’s first
language.

The full interview was recorded.

General
Table G1: Details for Firm C
Firm Total No. of Types of No. of No. of direct
annual | employ products Direct suppliers customers
Sales Local Global Local Global
(R)
Firm 62 30 Distribution of | 0 | Substantial | “Numerous” | “Numerous”,
C Million aircraft due to but focused
components; nature of the geographically
paints, distribution on Africa
materials business.
utilised in the Cannot
aircraft separate
maintenance suppliers to
sector overseas
(e.g. carpets, offices and
aluminium local offices
cladding) and
manufacture

Participant 3: “Obviously our dealing with the OEM’s or tier 1
suppliers in South Africa.is predominantly on paints, but there
are other products that are potentially viable aellw.we are
both in Cape Town and Johannesburg, Johannesburggbéhe
distribution centre and the stockholding locatiolRor the paints
we also carry it here in Cape Town because we syptw other
OEM’s... in Strand. We then also have, since aboutykhrs ago
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or thereabouts, an office in Toulouse, France...&olot of it
happens that we consolidate material in France ahtp it out to
us in South Africa, which helps in one respect, froa
consolidation point of view...it’s quite important ah you bear in
mind that we have an office in France, because litady helps
guite a bit in the long supply chain.”

Participant 3: “Cape town is administration.”

Participant 3: “We’'re specifically in the aviation sector as fas
aircraft parts and raw materials, and the paint.”

Applicable to supplier-firm unit of analysis (applicable to all
guestions below)

Classify a maximum of 3 suppliers to the firm thatlfil the
following criteria:

* The supplier is geographically distant (i.e. on amer
continent) from the firm

e The supplier must provide a part with strategic
importance to the firm. Why makes that part
strategically important?
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Table G2: Supplier details for Firm C

Firm Supplier Strategic part Location
name supplied to firm.
Why?
Firm C Supplier C1 Paint Germany

“That represents about
20% of our annual
turnover at the
moment, and it’s a
product that we
supply and stock...”
Supplier C2 Filters USA

“That’s strategic
because it's a very
common replacement
item during aircraft
maintenance”
Supplier C3 |Windshields for France
aircraft

“Its an item that an
aircraft could get
grounded if a bird
strikes it, so the
urgency and access to
stock is probably
quite imperative to an
airline”

Speed
Better and timelier information

1. What type of information is shared between the firand
suppliers?

Participant 3: “In many ways it's like a partnership, open two
way channel.”
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Participant 4: “in our particular industry, as soon as we start
dealing with people, companies which are milky, thpposite of
being crystal-clear, that’'s going to be problems.o Sthe
relationship that's extremely important to achievgquality
standards is crystal-clear relationship and highalqiy standards,
so trust.”

2. How is Information Technology used in communicating
with suppliers?

Participant 3: “Generally it’s...just through email and reports to
them, vendor reports, on the activity in the marki@ice that we
catering for for their products”

Participant 3: Firm C uses specific software tailored for the
aerospace industry for its distribution activitiesthat plays
guite a key role for us to draw information thatethwould want
to know about the activity of the products. So wewd be able
to draw from there who we’ve quoted, how many timleave we
guoted, volume of potential sales, what sales we diet orders
for, so in that way the primary information that e want to
know. However between the paint manufacturer and tsat’'s a
little bit more detailed, because we share preséotes with
clients, and they come out on a yearly basis anddwmea talk to
the clients. Their feel of the market in Africa arsbuth Africa in
guite good, through our cooperation and our partsiep.”

Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

Participant 3: “There are a couple of aspects. The paint, we
have to split them, they are two categories of puod from a
point of view of how it’'s handled for transportatio The paints
are classified as dangerous goods, you can’t justch the first
available flight and it will come out to Africa. Tare’s
regulations, IATA regulations that it has to comphyith, so
that’'s one part out of the three. The other two aneore
straightforward because they are not dangerous godthey are
just physical boxes containing the parts. Then frome problems
that would arise or the delays for the paints woubsk the
availability of space and the time required, becausormally if
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it's a large volume you’'ve got to get it onto a fghter and book
space effectively. Once it’'s on board its very gkicOnce the
regulatory requirements of the paints or parts dooked and on
a plane then, then it’s quite quick to get here.efihonce it’'s
here, then as Participant 4 mentioned, then custosnene of the
delays. It depends how you ship it, so far I've katl about air
freight, but then if the paints are brought in bgasfreight, then
the cycles are considerably longer. And it’s notlpmetting it
here, its waiting for a vessel that's coming...so feea freight
your planning, even though once its on route, itdy3 weeks to
get from Europe to South Africa, but generally yoe’ got to
count for 6 weeks to 8 weeks, because of the dwmédriod in
Europe before it can get onto a vessel...then obvigushe
offloading. You've also subject to delays becausd bhe
elements...there was a boat that arrived here thatyed out for
nearly ten days, it couldn’t come in because thendd were too
high.”

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

Participant 3: “For known projects, we try to establish from the
customer a consumption forecast, then we obvioushpnitor
what we have in stock, when it reaches a certaivelewe reorder
bearing in mind their frequency of off take of thatroduct. A
good example is to utilise the paint and (local plpr).
Typically a manufacturer that is drawing for produxn line
requirements, so those are known products that tlaeg using.
They give me a forecast so | know what they expexzthave and
available in the country for their production. Théwe obviously
got to plan for their forecast what | have in stoakd obviously
account for sea freight. For them | try to avoidr afreight
because it's significantly more costly.”

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

Participant 3: “Then we would be ordering at least 3 months
consumption, because bear in mind, we start heremonth one,
and I've just mentioned to you that it can take tp between six
and eight weeks for that shipment to arrive here. the time the
shipment physically arrives here, its already dratwwmo month’s
worth of stock, we’'ve only got one month left (asbaffer)...the
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problem we have here is that what they declare las torecast,
obviously they know that what they’'ve got to produ&0O of those
a month and they require X amount of paint a montihat’s fine.
But there will be reworks that have to happen omnatttpart, and
that means that the painting starts escalating frome month to
the next, and it’s caught us out a couple of timeshere we've
had to airfreight to accommodate that rework. Butfartunately,
that’'s unforeseen and partly why sometimes keepith@at one
buffer month stock is not a bad idea. But sometimi¢'s too
little.”

6. Could you tell me about any delays in receiving miaals
as a result of supplier capacity problems?

Participant 3: “It does arise, when | order 10 kg’s of paint from
the manufacturer, generally that would be on thel$hlf | order
300 kg’'s of that same paint from the manufacturken obviously
the production time is a bit different. And that wbusly in
itself, knowing finitely how long to produce the nger batches is
guite important to be aware of...it isn’'t a regulacourrence.

Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtinas are
in place with suppliers to achieve on time reliakdelivery
of goods?

Participant 3: “Again, back to our software that we use, the
purchase orders that are placed, there’s a due @datk when it’'s
the due date most of these terms with these mantwfrees are X
works...X works means that it will be ready at thefiacility by
that date. From there onwards we have to arrangeigft
forwarders to pick it up from them and do the tréersto South
Africa. What we put on our purchase orders as beihg due date
then is only confirmed once we get their acknowledmgent of the
order which could be different...from a process poiiftview we
have an understanding of what their standard leiates are, from
there it's all stated on the purchase order unlestherwise
advised by the manufacturer, which can happen.”



294

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
suppliers?

Participant 3: “Well A), we control our suppliers...we are 1SO
accredited and FAA AC 0056 accredited, which is mor
associated with distribution of aircraft parts...nodnly are

suppliers controlled but we should have a mechanisoh

monitoring the requested delivery date versus tlceual delivery

date. Because that impacts on our quotation thathwage done to
the customer at the end of the day of the expectedivery

date...from a quality point of view, beyond the supgrl control

and the lead time control, then obviously it's thgroduct

control.”

Quality Planning
2. How are quality requirements determined with sugpt?

Participant 3: “Generally speaking there’s prescribed
specifications associated or standards associatetth wthe

product, or a defined part number for the produas per the

OEM.”

3. Can you describe the type of relationship that esisvith
your suppliers?

Participant 3: “Bear in mind that with most suppliers you want
to have a good relationship, you don’t want to haaesituation
where you don’t trust each other or you can’t redg each other.
If you have that type of situation you will alwaydemand
payment upfront, or having to outlay cash, whentla¢ end of the
day, you have a good relationship, you can be atmeget credit
terms for a supplier, and then you also help yours® have a
positive cash flow. There’'s many aspects, but imwtshell, it’s a
positive relationship.”

Participant 4: “...its extremely important that you have a quality
system to implement full traceability of the produthat you're
dealing with, because you need traceability of tpeoduct that
you are dealing with, because you are need traclegbifor 10
years or more, so that’'s an extremely importanttbac”
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4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

Participant 4: “Yeah, because we’ve got a...qualification system
of each supplier, so obviously we’ve have to chewko they are,
and we have to trust them, and then we follow uptbe quality
system on a monthly basis.”

Quality Control
5. How is poor quality controlled or prevented withpuliers?

Participant 3: “So let’'s just say when you say poor quality it
could just be a missing certificate associated withthen there’s
a discrepancy reporting system through the softwarand
obviously through the monthly quality management stm
meetings that we have with full system and proceduo follow
in the dealing of discrepancies.”

Asking whether there’'s a difference between minardamajor
guality issues, Participant 4 replies‘The system is the same, be
it minor or major, it doesn’t move through.”

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

Participant 3: “From a performance measure, obviously the
guality side of the product is a performance measun itself,
that we do, and the way it’s done is through whetheés all
compliant to what we need, versus not of good qtaliSo that’s
from a quality of product point of view, there’sahin place, but
there’s not performance measure on the product ard the
supplier from the point of view of delivery leadntes required
versus actual, there isn’t that measure as yet.prdblem arises
in the measurement of delivery lead times as a lesd freight
consolidation of goods. Suppliers overseas who deligoods to
logistics hubs for freight are not measured on tleeuired versus
actual time taken for delivery to these hubs. Thisuld be done,
but would require the services of the freight orrdarding
company. In addition, the components like custonshipping,
loading and unloading of goods that constitute tead time are
difficult by nature to measure individually. In gemal, this is all
incorporated into an average overall lead time,ibéor shipping
or air freight.
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Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

Participant 3: “I think...that specific feedback would be related
more to the distributorships that we have, suchthe paint and
those other products. It wouldn’'t be a widespreakdback that
we give to ad hoc suppliers that we use, non-distitorships.
That kind of feedback would be given back to themé&acturers
that we distribute for through the vendor reportinthat |
mentioned previously...then from a performance evdiaa of
product quality, that obviously, there is a controh the quality
management system whereby if the supplier is notfpening to
a quality standard, in other words if the producs inot
performing up to a quality standard that we have,der example
if you have a discrepancy level relative to the mt® that you
deliver has an error higher than three percent, nthen an
annualised basis we give them a report saying yeutbone x, y
and z and these are the percentages associated yoitth monthly
performance and quality of the product, and you ushio do
corrective action.”

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
suppliers?

Participant 3: “Flexibility of payment terms are probably one of
the key aspects. Flexibility in so far as them pilag stock with
us on consignment, also a key aspect, not that ahyhem do
that, but hopefully they will."The interviewer asks why suppliers
do not place stock with supplieren consignment“Some of the
manufacturers don’t feel that they have control ouhe material
anymore once its somewhere else. But some itemscWhare
critical items for the operation of an airline, witee generally
speaking the aircraft is on the ground and has eodelivered as
efficiently as possible. It’'s a good reflection othe product
support of those OEM’s if they can deliver in a qda of hours
instead of a couple of days, so it’s a huge percemptas well...for
the paint they would rather stay away from any cigmsnent, they
would rather increase our payment terms that weehawth them,
rather than putting stock on consignment. So thateg you the
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flexibility to A) sell the product before you actlg have to pay
for it, so that's a give and take situation”

Achievement of flexibility
2. How is flexibility achieved with suppliers?
Payment terms as outlined above.
Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tfloe
firm and its suppliers?

Participant 3: “The one main thing is the freight costs are a bAug
impact to the bottom line price of a product. It esn’t matter
what product it is. It’s a big contributor to thatice. And that in
itself, unfortunately no one wants to pay for thdteight,
especially if they are buying it from a distributothey expect it
to be here the price you quoted is inclusive of eséing, which
is quite tough to control that...you’re not going pet away from
it.”

Participant 3: “Obviously a lot of our overseas suppliers require
payment in hard currency which you know, for itséif a South
African company, the bank charges and costs asdediato
paying that hard currency, when you add it up te thumber of
suppliers that you have, it’s a significant chunk money, and
the banks are not really interested in reducing séocharges,
which is quite a negative impact. Which unfortunite/ou don’t
always see those costs into your calculations tmatch...because
you only realise when you have bank charges assediato
foreign payments. But that's obviously applicable everyone
and anyone that imports.”

Participant 4: “On the suppliers, there’s not very much that can
be done, except increasing volumes to get betteicer All the
rest is quite incompressible. | mean, the freight wan’'t do
anything about it...the only thing that could be done the
volume...and consolidation...in South Africa we’re stycthere’s
nothing we can really touch on that...the thing thkcatuld be done
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here is volume and consolidation. In other wordé,wie have all
the South African manufacturers had an outlet in r&pe
consolidating things from that outlet...and you sawm freight...”

Participant 3: “In itself, if you had to have consolidation in a
different dynamic, where you’re an importer, you'e& importer,
I’'m an importer, and you have a centralised condalion...where
you put your stuff together with mine, already youolume goes
up, transportation wise, and believe me, rates kgrcome down
guite considerably. So the volume is important...sklsoato try
coordinate shipments out of New York to South Afaior out of
Paris to South Africa, where we could share resasréf we get
everything together and reduce the freight cost...The
interviewer asks whether this has been looked“Hb...there are
all individual companies that are in the supply cmaycle that
are there to make money. So the freight forwardernll w
consolidate for shipment yours and mine, but wilhacge you
individual rates, you individual rates and me intdual rates
based on your size of shipment, where the consdii@awill be a
ton but yours is only 100kg, you're going to getethli00 kg
rate...” Participant 4: The only option is to have one specific
entity in which all the partners in AISI have gothares for
instance, and that particular entity is just coliiexy freight from
Miami, lets say, and getting this freight to Johasburg...from
Paris, Frankfurt, whatever, and it will be a poof oompanies
controlling this thing...not a forwarding agent...”

Applicable to customer-firm unit of analysis (applicable to all
guestions below)

Classify a maximum of 3 customers to the firm thfatlfil the
following criteria:

* The -customer is geographically distant (i.e. on
another continent) from the firm

 The customer must receive a part of strategic
importance from the firm. What makes that part
strategically important?
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Table G3: Customer details for Firm C

Firm Customer Strategic part sent to | Location
name customer. Why?

Firm C Customer C1 |“The issues relating to | Senegal,

one of them really lies |Ethiopia,

“Any of the with all of them” Mauritius

airlines that | Supply to airlines or
we deal with | maintenance
outside South|organisations, from
Africa” paint, to aircraft
hardware, to aircraft
components

Financial reasons

Participant 4: “We supply France from our stock, to our other
outlets when we’ve got stock here that they warten we supply
them.”

Speed
Better and timelier information

1. What type of information is shared between the fiand
customers?

Participant 3: “Obviously from a sales point of view, that
interaction is very important, once the sale haketa place the

most important thing is to notify them about theighing details

so that they can track or traceability of the shigm.”

2. How is Information Technology used in communicating
with customers?

Participant 3: “Quotations are done on our software, order
acknowledgement is done on software. And then shgpand
order status...is done on software and electronicallgnsmitted
via email.”
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Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?

Participant 3: “...the software itself is almost like a one entry
point. So you do the quotation, then you get thestoumer order
for lets just say all items on that quotation. Frdamat quotation
you do the requisition which is the order acknowgedanent to the
client so you don’t have to retype anything. Fromete you can
also place your order with your supplier overse&som that you
then do the receipt form from the material coming from the
supplier, and you do your delivery notes to theegli and you do
your invoice...so its all, the processes are quitestaaight line.
You don’'t have to repeat entry points which was tlase
previously.” Participant 4: “...we have shrunk our complete
cycle of receiving, delivering...the last thing we ahld do to
save a bit of time is barcoding...”

Synchronisation

4. When does the customer place a product order with the
firm?

Participant 3: “If our price is good...well sometimes its not just
if our price is good, but a delivery condition maye good. It
depends on their situation they find themselves ihl've got a
part...in stock and I'm in Johannesburg and the aieliis in
Johannesburg and the aircraft is grounded for tpatt then they
will be prepared to pay double the price for whaty could get
it overseas to get the aircraft off the ground agaiSo there’s
many different dynamics...”

5. Could you tell me how theguantity of product ordered by
customers is determined?

Participant 3: “They have their own prescribed quantities that
they require which is obviously relative to their wa
stockholding, they carry min/maximum levels and theorder
process is on their side. We at times prescribe imwumm order
guantities or price break quantities which is thap to them to
take it or not to take it...but they decide on quamds.”
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6. Could you tell me about any delays that have ocedrwhen
sending finished goods to customers as a resultapacity
problems?

Participant 3: “Flight availabilities...customs”

Participant 4: “...most of the delays we cannot control, | mean
like customs the other day...there’s nothing that wan do. If
it’'s the airline there’s nothing that we can do...theeather,
that’s the normal delays that can’t be controlley Ups.”

Participant 3: “Access to some clients is availability of flights
between Johannesburg and the client. It isn’t liket of Joburg

that the airlines fly to each and every country.efh are cases
that pose a bit of a problem. | must admit it isrnike the biggest

problem, but generally the delays that are incurr&mce outside

our control...but at the end of the day it’s also iorpant to have

a reliable freight forwarder to ensure that theyspy you know

what | mean...”

Dependability

1. Can you tell me about the processes and procedtinas are
in place with customers to achieve on time reliallelivery
of goods?

Participant 3: “Procedures, per say, there are obviously written
procedures, as to what, once material is dispatclhed of the
store for tracking, the airway bill, it is part of written
procedure. By tracking the airway bill you are beslly
expediting the process from freight forwarder tospatch to
material. In a way you are still reliant on the preus questions,
remarks we gave you, availability of flight etc.laplay a role
which are aspects which are out of our control. Buaternally,
from a quality point of view, there is processes eapedite the
process...at the end of the day with any customer ittheea if you
give them the information they have the option tlbw it up or
leave it alone, but at least they know that somathiis coming
their way and if there is a problem then they casme back and
check...’
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Quality

1. Could you explain what quality means for the firnmdaits
customers?

Participant 3: “I think the whole process of A) having a quality
system and supplying a quality product, that is oofethe silent
guality issues that they all like to see even thbuthe problem
comes always back to the same thing...they always lth gauge
your quality by delivering your material on time, hich
sometimes with the elements of potential delays tine whole
cycle is a little bit out of our control, but...theadt that
everything we supply goes and arrives at their fegi without
discrepancies associated with product quality, thlaécomes
invisible to the guy that is shouting and sayingathyou never
deliver on time. So ill say that product quality.isrery very
important and key to continuing to do business withu. But the
one that we always get hammered on and simply asegative
would be the delivery delay.”

Quality Planning
2. How are quality requirements determined with cusers?
Participant 4: “International aviation regulation...”

Participant 3: “But then there’s customer specific...those (above)
are regulatory requirements that are generally obed by
manufacturers and OEM’s. So those are by defaultt pif what
they need. But there are other criteria that eacHime or each
customer will have that isn't necessarily prescrdbspecifically,
because obviously they but a broad scope of producFor
example, if they buy paint, some of them will rega&ithat the
product that you deliver have at least 80 percehtthee shelf life
remaining. That could be different from airline tairline...but
then they do prescribe their own requirements oerithpurchase
orders.”

3. Can you describe the type of relationship that egisvith
your customers?

Participant 3: “A good one participants laughing...every
customer, you know can be the best guy when you thetm out of
the shit, then tomorrow they couldn’t care less...\Wave a pretty
good relationship, again a clean cut relationshighwthem as far
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as possible, though within the customer themselvieeere’s
always a lot of dynamics where a guys there today shifted to
another department and you start all over again. 8woe
relationships with some customers are long standing

Participant 4: *“...it's extremely important to mention when
talking about a relationship with a customer, tharruption is a
big problem, because...corruption number one degradeslity

standards which in aviation you can’t afford...” “Yoaould be

continuously selling something to a client...over nyayears, and
all of a sudden they could stop buying it just beewn an unclear
relationship between that buyer and some other d$iepp and

you’'ve got no control over that.”

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

Participant 3: “Ja...number one we have pretty much an open
house policy in so far as they want to come andiadwd, they're
welcome to come and audit us by arrangement. Sa’shane of
their main points. And then we’'re a distributor fgrroduct A,
and that’'s an OEM product already prescribed in thecraft
manufacturer’s manual, then you know that they hawanfidence

in that OEM, and therefore if they have confideniceus and we
delivering the right quality product at the rightaceability then
there’s no problem in the link between the suppleard us...so its
pretty transparent.”

Quality Control

5. How is poor quality controlled or prevented with
customers?

Participant 3: “So we have a customer complaint system in our
QMS, quality management system, and we monitor thait
monthly quality meetings, and obviously the actioamken, some
become formal, are major requirements that are riegd
extensive investigation to track back what happenédit is a
scenario associated with the supplier then it's oged and
announced to the supplier...But continuously the mapoint
about those investigations is that the customercomtinuously
notifying what is happening so communication to afrem the
customer is very important. And has to be timeowsweell...quick
action.”
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6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?

Participant 3: “Again it’'s a measure of the number of customer
complaints versus the number of line items deliveeréo the
customer is the one measure. Then obviously we hanegy
simple, to get responses, customer satisfactionsgiwenaire...so
the one thing that important for you to realisetisat the number
of discrepancies...is that you don’t want to haveighhvolume of
customer complaints or rubbish being supplied tauy@ustomer.
You'd rather be stopping that at the receiving pbiof the
process. So the volume of discrepancies associdtedeliveries
from suppliers to us is significantly higher to wthae then have
to the customer and us. So the big volume is alyeadntrolled
through the software.”

Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?

Participant 3: “Again part of the customer complaint process in
the form that is completed there is...so you'll opgour customer
complaint form, you investigate, you report backdagou close
that off, and at that point you have an option toeate a
preventative action request or a corrective actimeguest which
in itself will create improvements in the qualitystem.”

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
customers?

Participant 3: “One year payment ifiterviewee’s laughiny...|
think that’s the one thing that you've got to undeand about
this aviation business in South Africa and Africd.is extremely
small. So if you compare yourself to our office Hrance which
deals with the America’s and Europe and North Africat the
end of the day they've got a thousand customers,thifit one
doesn’t behave himself you going to put the footwdoand say
PAY or we don’t supply. In Africa on the other hantu’'ve got
10, 15, 20 customers that are regular customers] &0 percent
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of them are reliable in payment, in all the critarthat are set
out. But the other 50 percent, they pay now, thegntd pay
tomorrow, they not consistent. But then you've gatcatch 22,
you've got 30 customers, | can cut back down to 45d make
less volume, which means that if I've got 30 peoplere then I'd
only need 10 people to deal with it. So you eitlgaring to shrink
it to a proportion, what is the number of customers you are
lenient, and you let these customers go a bit belyotheir
payment terms and accommodate that in your pricetss..a very
complex dynamic in Africa, because of the markezesi.”

Achievement of flexibility
2. How is flexibility achieved with customers?
Payment terms, as above.
Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tfioe
firm and its customers?

Participant 3: “I think that one key aspect is that...in South
Africa a habit exists that...one guy will start antadty and six
months down the line somebody else will try to copty There
isn’'t a drive to say that one specialist or two..dssociated with
doing X. and another specialist to doing Y. So té'esr always
internal fighting to try and replicate someone €ksactivities.
That's one side of it. The other side of it whichs iquite
important is...within the AISI framework or idea it'sgood
because we try to support one another as aviatialated
companies. But unfortunately outside that envirommen the
airline sector or the MRO sector the culture ofitrg to support
local companies just isn’t there. It’s basically tbhe extent that
yes there is a cost like we’'ve discussed throughotlhtis
guestionnaire to get it into the country, thereaixost of customs
duty...and I've got to make money. But there’s alwagsbelief
that no, I'm a local company and | can buy it inettUSA at 10
percent or 15 percent cheaper. There isn't a cudtue develop a
supplier base locally and a support base where ha tong term
everyone would benefit...and you would develop therespace
industry...but that is quite a difficult one.”
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Participant 4: “What is missing as well is...defining a code of
conduct within the aerospace industry...in which cocmpes and
individuals could register themselves and some dienp
mechanism to avoid corruption...”
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Interview with participant 5

The supplier interviewee is herein referred to aartpcipant 5.
The firm in the unit of analysis is herein referred as Firm C,
the supplier as Supplier C1.

The telephonic interview was conducted with one Bifrm C’s
suppliers, Supplier C1. The interview was granted the author
provided a copy of the questions was emailed totgapant 5
beforehand.

Participant 5 noted that he is not currently invetl with Firm
C’s business, but has been in the past. The telaphonterview
was not recorded and relies on the interviewer’'smoey and
hand written notes. The German language barrier meghat
certain questions had to be explained to the intemee for him
to understand the concepts.

General
Table G4: Supplier details for Firm C
Firm Supplier Strategic part supplied Location
name to firm. Why?
Firm C Supplier C1 | Paint Germany

Applicable to supplier-firm unit of analysis (applicable to all
guestions below)

Speed
Better and timelier information

1. What type of information is shared between the firand
suppliers?

Supplier C1 has a “long relationship” with Firm @nd says it is
a “pleasure” to work with them. A “lot of informadn” is shared
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with Firm C. Rough order details like material typedelivery
times, amounts, and costs are given. Monthly invogc reports
are also shared. If Supplier C1 has any new techgods or
projects in the pipeline, these details are alsargld with Firm C
to allow them to tell their customers.

2. How is Information Technology used in communicating
with suppliers?

“Phone”, “Email” and “Fax” is used when communicagg with
Firm C.

Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

Firm C generally places orders in advance with Slugp C1,
which allows for the timely shipping of goods. Ifogds are
required to be transported quickly, air freightused.

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

Firm C places orders on a “regular basis” with Supp C1. Firm
C also keeps material stocks at their premises.aif AOG or
Aircraft on Ground occurs, Supplier C1 can alsofagight goods
to Firm C within 48 hours.

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

The quantity of material ordered by Firm C is “fdii, as the
aerospace “market (is) not so regular.”

6. Could you tell me about any delays in receiving midals
as a result of supplier capacity problems?

Shipping from Hamburg in Germany to Cape Town or
Johannesburg may be late one or two days. Custoars also add
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on delays. Firm C also keeps on hand stock if dslay occur. If
required, airfreight can be arranged for quickedidery.

Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtimas are
in place with suppliers to achieve on time reliakdelivery
of goods?

There are no specific processes and procedures lace to
achieve on time reliable delivery of goods. The pess
involves getting the order, defining the lead timequired for
that order, and then trying to meet the lead time.

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
suppliers?

Quality is a “high demanded issue.” The interviewsays that
although they are not the cheapest in the markdéteyt are the
best in product quality; and service and supportalqty, which
are the “soft skills.”

Quality Planning
2. How are quality requirements determined with sugp&?
Quality specifications are set up by the OEM. Neadll OEM’s,
airlines and maintenance companies have their owacsfications

for quality.

3. Can you describe the type of relationship that egisvith
your suppliers?

It is “nearly a friendship” between Supplier C1 anirm C,
where Firm C is not thought of as a different compato
Supplier C1.

4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?
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There is a “high level of trust” between Firm C asdipplier C1.
Because of the distances involved, Firm C knows tmarket
better than Supplier C1, and they have to trustnFi€. There is
trust because they are “familiar with us.”

Quality Control
5. How is poor quality controlled or prevented withmpuliers?
Firm C is familiar with all quality failures thatam occur, and
realise that problems can occur in the applicati@mnthe paint by
the customer, which is not a fault of the paint douet itself. If
serious quality problems do arise with product, theclaim is
sent to Supplier C1 in Germany.

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

No performance measures are in place.

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

The interviewee says that the long supply chaimaog that long,
as South Africa is “only half around the world” fmo Germany.

No quality improvements as such are made with F€mCare is
always taken to make sure that the freshest matdasiggoing out
to Firm C.

Flexibility

Meaning of flexibility

1. Can you explain what flexibility means for the firand its
suppliers?

A most important issue is to be flexible in the aspace market,
because the customer wants it yesterday.
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Achievement of flexibility
2. How is flexibility achieved with suppliers?

Firm C has a mixing rack at its premises in Southrida, which
allows it to mix certain paints together themselvésr their
customers.

Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tfloe
firm and its suppliers?

It is important to have a good guy in the field ared good
managing director of a company as is the case wkihm C. A
long lasting relationship exists between Suppliet €xd Firm C,
and it is “important to know who is speaking on tbéher side of
the relationship.”

Firm C reports their needs to Supplier C1, whichimsportant as
Supplier C1 is away from the South African markebnputs from
Firm C may be used for research into a new prodluce.
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Interview with participant 6

The customer interviewee is herein referred to astiripant 6.
The firm in the unit of analysis is herein referred as Firm C,
the customer as Customer C1.

The telephonic interview was conducted with one Bifrm C’s
customers, Customer C1l. The interview was grantedhe author
provided a copy of the questions was emailed totapant 6
beforehand.

Participant 6 is currently involved in Firm C’s bimess. The
telephonic interview was not recorded and relies dhe
interviewer’s memory and hand written notes.

General
Table G5: Supplier details for Firm C
Firm Customer Strategic part sent Location
name to customer. Why?
Firm C Supplier C1 | Aircraft spares Mauritius
Speed

Better and timelier information

1. What type of information is shared between the fiand
customers?

Spares part numbers, quantity of materials, andgtrency of
material usage

2. How is Information Technology used in communicating
with customers?

“Telephone, fax, email”
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Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?

For fast moving items, Firm C is expected to keegpfety items
for Customer C1

Synchronisation

4. When does the customer place a product order with the
firm?

A consignment contract exists between Firm C ands@uner C1,
which says Firm C must deliver with a reasonableacprand a
reasonable lead time. Stock must be available fast@mer C1 at
all times.

5. Could you tell me how theuantity of product ordered by
customers is determined?

The quantity ordered by customers from Firm C isséd on their
requirements and safety stock held.

6. Could you tell me about any delays that have ocedrwhen
sending finished goods to customers as a resultapacity
problems?

Firm C has not always delivered parts to Customdr \Within the
lead time that they have mentioned. If some casast®p have
been received on time, but documentation has nanbsent.
Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtinas are
in place with customers to achieve on time reliallelivery

of goods?

A team at Customer C1 “chases” suppliers to makeesthat they
respect their promises.
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Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
customers?

“Good product” and knaudible part of conversatign
Quality Planning
2. How are quality requirements determined with custrs?
Quality tests are done regularly on incoming protluédrom Firm

C. Quality manuals need to be up to datdnaudible part of
conversation

3. Can you describe the type of relationship that esisvith
your customers?

Participant 6 has known Firm C for “some years.” A
“partnership” exists.

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

Yes, “based on experience” Firm C knows what CuséonmCl
wants. Trust means that Customer C1 receives thd fram Firm
C in the way that they requested to have the part.

Quality Control

5. How is poor quality controlled or prevented with
customers?

Parts from Firm C are inspected in the receivingctsen at
Customer Cl's premises. Parts of poor quality aetgurned to
Firm C.

6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?
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A vendor rating is assigned to Firm C by Customet,CGwvhich

looks at the lead time of parts being on time and on time, and

whether the invoice and certificate is sent withetmaterials.
Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?

Documentation must be up to date, and the certiféecar copy of
the certificate from the OEM must be sent to CuseonC1l. The
certificate is very important.
Flexibility

Meaning of flexibility

1. Can you explain what flexibility means for the firand its
customers?

A “win-win” situation needs to exist between Firm G@Gnd
Customer C1, where Firm C must better understandtthoth
parties must do well.
Achievement of flexibility
2. How is flexibility achieved with customers?
Again, a “win-win” situation must occur, where Firn®@ must
realise that Customer C1l should not pay for any takes that
they’'ve made.
Other
Ways to improve competitiveness
1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tiioe

firm and its customers?

Firm C must review their profit margin on goods dolto
Customer C1.
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Appendix H

Appendix H contains transcriptions of the audio entiews with
participant 7, participant 8, participant 9, parnpant 10,
participant 11 and participant 12 for Case D.
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Interview with participant 7
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The interviewee is herein referred to as participd@n The firm in
the unit of analysis is herein referred to as Fibm suppliers as
supplier D1, D2 and D3 and customers as Customer D2 and

D3 when required.

The full interview was recorded.

General
Table H1: Details for Firm D
Firm Total No. of Types of Number of Number of
annual employees products Direct suppliers direct
sales Customers
(R)
Local Global Local Global
Firm D 325 M 650 Interior and| 5 6 suppliers 10 10
exterior suppliers | making up
aircraft making up | 80%; 12
components | 80%; suppliers
40 making up
suppliers | 90%; 150 total
making up | More global
90%; 200 | than local
total expenditure
(60/40 split)
Applicable to supplier-firm unit of analysis (all questions

below)

Classify a maximum of 3 suppliers to the firm thatlfil the

following criteria:

* The supplier is geographically distant (i.e. on amer

continent) from the firm

e The supplier must provide a part
importance to the firm.
strategically important?

Why makes

with strategic
part

that
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Table H2: Supplier details for Firm D

Firm Supplier Strategic part Location
name supplied to firm.
Why?
Firm D Supplier D1 Specialised materialg USA

“provide half of our
total expenditure” on
a specific supplier

Supplier D2 Precision formed UK
sheet metal
components

“in terms of money
expended”
Supplier D3 Aircraft components-| France
Rod ends and fork
ends

“in terms of money
expended”

Speed
Better and timelier information

1. What type of information is shared between the firand
suppliers?

“...all engineering, demand...supplier performance...weasure
them on those two legs, delivery and quality, wevlagraphs
which quality maintain on a monthly basis, and eyequarter,
those graphs are sent out to all of our top supgdie

“...there is far more communication with our supplser(then
customers)...there is always follow ups to orders...wéace
orders very regularly for reasonably frequent deliles, in terms
of rescheduling, in terms of problems were havingithw
suppliers...every month a report is sent to everygsensupplier
looking 60 days ahead...to say that these are thdaveeies that
you owe us in the next 60 days, can you perform..rehes an
incredible amount of communication between ourselvend our
suppliers...in terms of volume, which is greater thémat with
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(specific customers)...because it is much more freguewe are
following up on orders every single day...in terms caheer
frequency and volume...its not a good or a bad things the way
the business works”

2. How is Information Technology used in communicating
with suppliers?

A lot of the conversation here centres on the ingoration of
local suppliers into the AISI and collaborative dxange web
based portal.

“...you’'ve...got C2C, or system to system, where ourstym talks
to (their system), and those are mainly overseasiganies.”

“...the next step is to get the overseas suppliersibhis system
(AISI and collaborative exchange web based portabuyt the
overseas suppliers don’t...want to take a step baclkkeytve got
their C2C, they want a system to system interfackey want
their system to talk to our system through Colladtove
Exchange,...at the moment were not quite there yett.luere
taking baby steps with AISI.”

Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

“that varies enormously, there are some suppliefsene you can
basically order off the shelf, you place an ordehey get it
prepared and send it to the hub (logistics hub).may take 7
days, it may take 10 days, it may stay at the hwb fwo weeks
because it has just missed the one shipment, andaits for the
next consolidated shipment... so it could be 3 to é4eks, if we
really need it urgently and they’'ve got it off thehelf we have it
flown out straight away, it probably means a matodr6 days, 7
days and we’'ve got it here.”

“On the other hand you’'ve got certain componentkeli for
instance standards which are AGS or Aircraft GerdeBpares,
where there are shortages on the market as a whahel, some of
those are 80 weeks...(you deal with these shortageith a great
deal of difficulty...there have been instances wheve’'ve been
guoted a 32 week lead time, so we place an orderadd32 week
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delivery, comes week 31...and our supplier phones am says
they’'ve postponed it by another 2 months...so we’vadhsome
pretty interesting times with that kind of thing..lf all else fails
we go to the OEM... (we say) we cannot get this stuéhn you
supply us, generally between (specific customersg find they
generally keep reasonable stock of the long leadetistuff...or (a
customer) will intervene with the supplier, and sayu will
supply Firm D, they (the supplier) then prioritiskelivery and
put Firm D at the top of the list...they (OEM’s) havae lot of
leverage with suppliers.”

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

“ ...built into the system...build in all of our leadinhes, our
stock times, the full lead times, together with thetual shipment
lead time which we take at the extreme..assume itssed a
consolidation, so we err rather on the right sidédnen the system
comes up and tells us we need to place an orderabgertain
date...hoping that the lead time quoted to us is eatr..generally
itis, but you do get the odd one like standardsG@®)...”

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

“...we are moving over to a..EBQ based order, but itedn’t
apply to all lines, because you’ve got minimum ordeguantities
for instance, so your EBQ may be 12 but you canyoatder 70 as

a minimum order...and then of course you've got price
breaks...so if you want 5 it will cost you 5 dollarsf, you want
100 it will cost you 90 cents...we apply our minds which one
we are going to purchase.”

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?

“Oh yeah, absolutely, oh yeah...it's not unusual irertain
categories like...raw materials as one category, wedot details,
which are like catalogue items...then you’'ve got camsables,
then you've got paints, then you've got adhesivasnd the last
one is electrical. So those are the 6 categorieattive use to
categorise...(in) raw materials generally speakinge'we had
instances where the mills have broken down...you deélh it on
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a one to one basis. Details we’ve had a lot of ¢slavith certain
suppliers who have not performed the way that trsdyould, and
we’'ve applied whatever leverage we have to try g#dtem
perform...and sometimes on the rare occasion we’'va ha get
the OEM involved.... With regard to consumablesngeally not a
problem, paints, adhesives, we’ve had a lot of dslawith
paints...as a result of capacity between the painpmEier and
(OEM)...the paint supplier sends the raw material (the OEM)
even before they make the paint...afterwards a samplasent to
(the OEM) to check...then they can ship that batchwboever
ordered it... (This problem) they've overcome it. Aeldives, not
really, electrical, not really...”

Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtimas are
in place with suppliers to achieve on time reliakdelivery
of goods?

“...we’ve put a system in place where we place ordé&mseously,
hopefully, unless we slip up on this side...they knoke delivery
date on the order is the date it exits the factampor...we have a
60 day report sent out to every supplier...(where toepplier
will) please confirm it (the goods) will go out omme (from this
report)...this is sent out every month, continuallg @ two month
window...we generally pick up most issues on this &&®y report”

Quality
Meaning of quality

1. Could you explain what quality means for the firnmdaits
suppliers?

“...quality means, to us, besides the fact that thegliver on
time, which they deliver the right stuff to the Hg quality, and
generally that is accompanied by test reports ortidecates of
conformance or whatever the case might be.”
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Quality Planning
2. How are quality requirements determined with sugpt?

“...when we go out to a supplier, these suppliers,sinof them,
are suppliers to (specific customers), and we widh our
purchase orders generally state the standard orcsiype which
they must perform, in other words (the customer)sha
specification, (the customer) has a number of diflet spec’s
they work to, on our purchase orders we say that yall deliver
to that and that spec, and they then give us a itiedte of
conformance when they deliver to state that what Wwave
received conforms to that specification.”

3. Can you describe the type of relationship that esisvith
your suppliers?

“I think that the relationship that exists is arm&stance, for no
other reason but that we are probably separateddryto twenty
thousand kilometres. So the relationship that wevédawith

suppliers is not what we would like it to be, | mmeabviously we

would like to go and visit them, look in someoneksyes...it

develops much more personal relationships, much tdret
relationships on an eyeball to eyeball basis. Bafartunately we

have to do it from a distance, we don’t have too ahuof an

option. Its arms length at best, but generally geetty cordial,

knowing that we do not have too much leverage ofsmlves with

the suppliers...to most of the big suppliers there nepresent a
fractional part of their turnover, 0,01% of theiotal turnover, so
we don’t have a lot of leverage in terms of that.”

Asking if there is any way to improve these relatsdips besides
face to face communication®more professional communication,
encouraging people to work better...using graphs”. WWee them
(suppliers) to think that they're in partnershiptiwius. ”

4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

“Yes, because most of the suppliers have alreadgnbapproved
by the OEM’s...of course there’s no such thing asstravhen you
get to the aircraft industry, guys have got to perh to a certain
standard, and you don’'t trust people to perform,uyavant
documentation...you want to know that they are penfiorg
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within that standard, its not like buying a spargrd, its
something more substantial...you’re trusted to penfoto that
standard, but you've got to have documented proof.”

“...if you have a supplier that is continually not derming, then
clearly your level of trust is going to go down...”

Quality Control
5. How is poor quality controlled or prevented withmpuliers?

“(Quality) is picked up on inspection (at Firm Dye have a two
level inspection...level 1 is a basic inspection...thaght
stuff...the right quantities...level 2 may require faher testing...”

Asking about what happens when the box arrives atmFD and

its of poor quality:“Well immediately it goes into what we call
grief, and its registered, and then the buyer takesip with the

particular supplier, and if necessary quality therhes get
involved, in terms of a corrective action reporthMmh goes out
to the supplier to say that...we want a root causa arhat you

are doing about it...”

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

“...the quality and delivery report that goes out @nca
guarter...and a grief register, which is done on ailgabasis,
whatever arrives goes into a grief register...buydeke it up
with the suppliers themselves....”

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

“...most of the suppliers have been quality rated Une
OEM’s...quality is taken care of via the OEM’s”
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Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
suppliers?

“It means being able to change schedules, delivechedules, or
delivery quantities, or react to AOG’s, or Aircraf®n Ground,
which is the highest priority of requirement...”
Achievement of flexibility
2. How is flexibility achieved with suppliers?
“Generally just by mutual communication...that’'s aMe can do
from this distance.”
Other
Ways to improve competitiveness
1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tfioe

firm and its suppliers?

“I can’t think of anything off hand...we seem to hawsmvered
most...all of the aspects | can think of.”

Applicable to customer-firm unit of analysis (all questions
below)

Classify a maximum of 3 customers to the firm thfatlfil the
following criteria:

 The customer is geographically distant (i.e. on
another continent) from the firm

 The customer must receive a part of strategic
importance from the firm. What makes that part
strategically important?
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Table H3: Customer details for Firm D

Firm Customer name Strategic part sent to Location
customer. Why?
Firm D | Customer D1 Sole supplier for interiof America

panels for an OEM aircraft

Customer D2 Avionic racks for an OEM France
aircraft
Customer D3 Manufacture of the wingtiyK

for an OEM aircraft

Speed

Better and timelier information

1. What type of information is shared between the fiand
customers?

“Almost everything from our systems, manufacturiroppacity,
resource capacity, financial aspects of the bussjegrocedures
and policies, more procedures than policies, ...s® btasically
everything...quality audits.”

“...they look at our business right from the fronheright to the

back, they know probably as much about us as welbw about
ourselves.”

2. How is Information Technology used in communicating
with customers?

Planning and engineering done via ‘Catia’ database

“A lot of electronic interfacing, in terms of rightrom the very
word go,...most of the orders we receive we receivia gsystem
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interfaces, such as the Customer D1 one is Exossgstems like
that.”

“A lot of it is done electronically”

“Obliged to use” Exostar and Supairworld with Custer D1 and
Customer D3 for purchase orders and Advanced ShigpNotices
(ASN’s).

“Basically the link is, | would say, highly technat, and
formalised”

“There again it (IT) depends on which departmentuyare talking
about, quality department have got other means dinghg
access, we (purchasing) have got, for instance asceo
Customer D1’'s site, in terms of that we pull off ggneering
drawings, we pull off RFP’'s, Request for ProposalBFQ’s,
Request for Quotes, we respond on that, we downltitas”

“There is a variety of electronic interfaces”
Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?

“Theoretically, theoretically we would like to opate as a just in
time, in other words stuff arrives at the back doamd that, but
theory and practice are very very far removed frome another,
but and as there are other facets of the whole ghihat need to
be taken into consideration, for instance, cost. ,Werder
thousands of different lines from mainly the statasd Europe, if
we had to ship them out one by one, we would be ipgyan
absolute fortune for freight. Freight is not cheapir freight is
not cheap, there is not a lot we can ship out océmmght...lead
times, it's the kind of product you don’t put outnothe sea,
there’s all sorts of dangers, product being affectey damp air,
...corrosion plays a big part, packaging plays a ppiart, and cash
flow plays a big part...if you order something nowathyou are
only going to receive in 6 weeks time, you've gotpay in 30
days, so you actually paying for the product longfbre you
receive it,...what we try and do is fly the stuff obecause it is
light, generally speaking aircraft stuff is lighéxcept billets and
sheet metals and stuff like that, but it still pays to fly that
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stuff out anyway, to a large extent but some ofttld@es come by
ocean”

“We consolidate shipments, so we’ve got hubs fromr dreight
people, they’'ve got hubs overseas,... what our sugmido is
they ship to these hubs, ... well once every fortntigdr once a
week or depends on just where it is they will cohdate
shipments and send that entire shipment out to usattis cost
effective, but not lead time effective. There is walys a
balancing act to be made between cost and lead time

“I would probably say 96/97% of everything we use ithe
aerospace industry in South Africa is imported, fdre simple
reason that there is no one in Africa who is protdwa process
gualified to produce aircraft quality products...sletresult is we
have no option but to import stuff.”

“In the aircraft industry the general rule is thaverything on the
aircraft should be traceable back to origin”

Synchronisation

4. When does the customer place a product order with the
firm?

Based on the number of manufacturing days that Fibmhas
available, customers are required to place purchaskers within
this lead time

5. Could you tell me how theuantity of product ordered by
customers is determined?

“...they work to a schedule...you can only produce saanm
aircraft per month”

“...they send us a schedule, for the most part, ofawhhey will
be requiring sometime ahead, and then we feed itoirmour
systems here, as a demand, and that pulls throughht bill of
materials and to the demand and to the MRP...and &salus to
place an order timeously”

“We generally know from past experience that we’'get stable
contracts...we know what we producing every month.sita
drumbeat”
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6. Could you tell me about any delays that have ocedrwhen
sending finished goods to customers as a resultapacity
problems?

“We’ve had some (internal) bottlenecks in the prese.that at
this point we have overcome”

“Where we do get bottlenecks now is as a resultsbbrtages...on
the supply side,... what you find on the supply sitsethat you
are short of certain things, so you build up work process
because cant finish it, so then all of a sudden sheff comes in
and now you’'ve got thousands of these things to gented so
now you’'ve got a bottleneck...again. It’s somethingat has to be
managed”

It's a result of various things. It's a result ofndaccurate
inventory counts, it’s a result of buyers just spipg up, it's a
result of incorrect min/max’s for instance, it’s aesult in
changes in schedule...from customers changes,...sometirthe
times too little for changes, but they're the cusier”

Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtinas are
in place with customers to achieve on time reliallelivery
of goods?

“We’'ve got...processes and procedures, we’'ve got or fall of

these (showing processes and procedures on the abemp
screen),...these are processes and procedures foryeagpect of
the business,...in purchasing,...where it goes to, whtgoes to,
all your notes,... it describes the activities alottgys path ”

We’'ve got procedures in all parts of the businesisat’'s part of
the requirements of Customer D1 and Customer D3.ytlwant to
see that you've got it documented, and not only
documented,...you must show them, not tell them.”
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Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
customers?

“Quality means delivering the right goods, at thigght time, in
the right quantities, to an acceptable quality”

“It’s a broad focus, it covers every aspect...thafexfts the end
product”

From thequality policy documentquality means:

a. Customer focus

b. Business

c. Resource

d. Assurance of commitment by all employees

Quality Planning
2. How are quality requirements determined with cusers?

“Two things, delivery and quality...now when | say alty
obviously Customer D1 has a requirement for 99,7%
conformance...with regard to delivery...in general tesrnwe are
allowed 5 days early and...2 days late,...in generaéreh is a
window”

The main reasons for being late are “a combinatioh..late
deliveries from the supplier, for whatever reascand probably
just production planning.”

3. Can you describe the type of relationship that egisvith
your customers?

“An extremely good relationship, we work extremelyell...we
have our ups and downs, we have our fistfights with
them...overall our relationships are Customer D1 awery
good,... and with Customer D3 good”

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?
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“Their trust is earned... in the beginningCustomer D1 had their
own inspectors here, where they would inspect theaf product
themselves, and they would stamp it off and sayigit this is
ok...they got confident that we could do it ourselvasd have
issued the authority to stamp off the final produand so
on,...they got to get confidence in you, and also swad very
much by quality,...if we had to send quality to Custer D1 of
80%, trust me they would have inspectors here withiweek.”

With regards to whether the product is inspectedatthside
(overseas), “No, once you have the authority...theanctake it
straight out the packing and put it straight on thiecraft.”

Quality Control

5. How is poor quality controlled or prevented with
customers?

“The minute it happens we get an NCR or non confanme
report, talking specifically about Customer D1 ...theell us that
they have received a particular part number and...dae or other
reason we found a non conformance...we investigatéroim this
side and find out what the situation is, we do avby and try get
down to the root cause and address the root cawsey often it
involves redoing WIP or redoing finished productsgall it out
of stores.”

6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?

“We have shop floor data collection,...which is capeéd to a very
large extent now,...captures hours worked, scrap satel of that
kind of thing.”

Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?

“Quality improvements basically come...from the OEMWwhere
changes for example may be made in materials usgdibm D to
make the OEM’s end product...“that improvement com&®m
them, we just produce to plan...they give us the ®matheir tools,
and we produce it, that’s it.”
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Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
customers?

“...the only flexibility in terms of Customer D1 anGustomer D3
is really a flexibility with regard to adapting thehanges that
they want, and it could be in terms of materials,ciould be in
terms of design...the initiative is not in our camghe initiative
is in the OEM’s camp.”

“...the flexibility that you are talking about is rédg the
production flexibility, not design flexibility, whe can we get the
tool produced (to make a new part or required chanfgr the
OEM)...how long will it take us to produce the firstrticle...and
then we go backwards and say that we can produce fimst
article in 86 M (Manufacturing) days...they place amder for a
tool and then for how many components they want.”

Achievement of flexibility
2. How is flexibility achieved with customers?

“Flexibility for seats and galleys is an internakggramme, the
design office needs to be extremely flexible, as awe the design
authority for the galleys and seats, so being thesign authority
we can change our design according to what the constr
wants...according to certain specifications...to thapes...and
test it.”

Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tfioe
firm and its customers?

“No...we’ve covered communication, we’'ve covered puedion,
we’'ve covered quality...sometimes the only issue wavé is
extremely short lead times from the customer”, whethe
customer will ask for a change from the current m@nufacturing
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days it takes to produce a part to 40 manufacturdagys, and this
has to be done “...if you want to continue businessuwdathat’s
the kind of flexibility you talking about now...you ogta jump,
sometimes we getting supplies in, expediting therhimh costs
you more money which you cannot pass onto the cons&t”
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Interview with participant 8

The interviewee is herein referred to as particip&n The firm in
the unit of analysis is herein referred to as Fibm suppliers as
supplier D3, D4 and D5 and customers as Customer D2 and
D3 when required.

Participant 8 was unfamiliar with the dependabiliggjnd quality
competitive dimension questions on the customemfiunit of
analysis side, as participant 8 is more involved ©Wre supplier
side. These questions have either been left ouphawticipant 8 or
have brief answers. The full interview was recorded

General

Applicable to supplier-firm unit of analysis (all questions
below)

Classify a maximum of 3 suppliers to the firm thatlfil the
following criteria:

e The supplier is geographically distant (i.e. on amer
continent) from the firm

e The supplier must provide a part with strategic
importance to the firm. Why makes that part
strategically important?
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Table H4: Supplier details for Firm D

Firm Supplier
name

Strategic part
supplied to firm.
Why?

Location

Firm D | Supplier D3

Rod ends and fork endd$rance

Sole manufacturer for
these parts, and Firm DO
cannot deliver product
to OEM’s unless they
have these parts

Supplier D4

AGS (Aircraft General
Spares). Bolts, washers

Stockists for Firm D,
Service Level
Agreements (SLA’S) in
place that have reduced
lead time

UK, but
administration
done in
Germany

Supplier D5

Sheets and billets.

Customer D3 negotiate
consolidated product
guantities and prices
with raw material mills.
Supplier D5 supplies
material to Firm D
based on Customer
D3’'s negotiated
amounts and prices

192}

France

Speed

Better and timelier information

1. What type of information is shared between the firand

suppliers?

On Firm D’s side

purchasing

to

their suppliers: Combit agreembeas
published by Customer D3, forecasts and conditiond
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On suppliers to Firm D: Prices and lead times

As a process, Customer D3 asks for Firm D’s constimp for
products, together with inventory stock levels. Aallocation
letter is then presented, together with a work pag& number.
This number is quoted to Supplier D5, which allo®Bsipplier D5
to then go directly to the mill and receive billetsnd material
(aluminium) directly with Customer D3's agreememnt place at
the agreed rates.

Supplier D4, at their request, introduced weeklyleteoms with
Firm D to enhance communication, there being “noesidic
reason”.

2. How is Information Technology used in communicating
with suppliers?

MRP internal system, output of MRP is manipulateddasent to
suppliers as an excel spreadsheet.

AlISI shared portal closest to EDI, electronic ordeent to
suppliers, when it is opened they have acknowleddgbdt they
have seen the order. This portal is not really usedymore as
staff in the company who ran it have left the comwnt

Future state of communication with suppliers may B®I with
some, another type with others. But not all suppsiewill be
willing to participate in electronic communications

Lead time compression
3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?
“(Time) can only be reduced if they become stockigor us”
Supplier D4 is a stockist, had lead times of 210yslaand now
reduced to 28 days. This was achieved by giving efoasts,
establishing SLA’s with them.

Supplier D5 (160 days to 98 days) not holding stpakeed to
place orders in advance. They won’'t manufacture &e&p stock
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for Firm D. Therefore Firm D needs to plan theiroguction in
advance.

Airfreight and ocean freight play an important pant lead times
(together with cost).

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

This is done according to the MRP system, which dakinto
account customer demand, stock levels and lead s$imé&he
system prompts the user when reordering of matevrial required.
The reason for MRP was a “drive to reduce inventorRP
implementation was completed late last year (20089, results
have not been seen yet.

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

Quantities are based on Economic Batch QuantitiEBQ@’'s) from
the MRP system, accounting for customer demand &mdrent
stock levels. This is calculated monthly and monthdrders are
placed with suppliers. Accumulated shipping timearqund 40
days) are factored into the ordering process.

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?

Supplier capacity problems have been experiencedrimm D not
receiving enough material from suppliers. In a Cammer D2
project, Firm D had problems receiving materialorr suppliers.
To sort out this problem, they contacted Custome2z Who then
contacted Customer D3, as Customer D2 supplies Cmetr D3.
Firm D cannot speak to Customer D3 directly; thegvle to speak
to Customer D2. Either Customer D2 or Customer Ddntacted
the supplier and material supply resumed to Firm sbortly
afterwards.
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Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtimas are
in place with suppliers to achieve on time reliakdelivery

of goods?

Similar to the quality process, where we measurefpemance in
terms of quality and delivery conformance

Supplier performance feedback done quarterly angpdiers are
given the “opportunity, basically, to raise theipimion on that”

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
suppliers?

Quality can be broken down into two segments, thestf being
documentation. Documentation consists of the ceacate of
conformance (CFC), which looks at the compositionnoaterials
and “confirmation that certain materials conform to
specification”), invoices, etc. Secondly, physicaharacteristics
look at things like material size, dimensions anfldet life (80%
of shelf life) for sealants, paints.

Quality Planning
2. How are quality requirements determined with sugp&?

A list of quality criteria exists, e.g. burn testegsults,
certificates. “A long list of quality criteria”.

3. Can you describe the type of relationship that egisvith
your suppliers?

“We’'ve got tough suppliers, we’ve got tough customse

“Give them what they need so they can deliver a da®rvice to
us”, in terms of forecasts, performance feedback,
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“We don’t always have the opportunity to visit thégmbut some
of them have been here.

“There’s no generic statement” as relationships diferent.

In general, good suppliers, but suppliers have béemminated as
they have not conformed to specifications.

“One of the barriers we’ve got is language”, espaty French
suppliers. “Identified a certain supplier that isiite clued up” in
France as a middleman, they liaise with French dugs on our
behalf, “it’s made quite a huge difference in thepply chain”.

4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

“Depending on the commodity”

If the product is an, AGS, we not going to checkeey bolt, but
metal sheets supplied by Supplier D5 are checked Fhym D.
Trust in a sense is specified by the customer.

Quality Control
5. How is poor quality controlled or prevented withmuliers?

Non-conformance results in a “grieve process”, givéo the
buyer who needs to solve the problem. In certainsesa the
supplier quality person gets involved, depending othe
seriousness of the problem, resulting in a correetaction report
being sent to the supplier for completion, askingr fwhat their
corrective action will be.

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

Performance feedback to suppliers for quality andtelearly
delivery criteria.

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?
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Performance feedback and grieves, non conformaneg@orts,
guality guys talking to suppliers.

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
suppliers?

“(Flexibility) means a lot to me, but not so mucb suppliers”

An example is Supplier D3, where Firm D saw thatbaneficial
change in the ordering process between the comparmieuld be
made. But Firm D was not interested in this chand@at other
suppliers are willing to accommodate changes.

“Flexibility is a matter of perception”

It depends on the suppliers, there is “no geneni@tement for all
suppliers” that explains flexibility.

Achievement of flexibility
2. How is flexibility achieved with suppliers?

In the case of Supplier D5, “quite difficult”, “its not possible to
convince them”
“It is a matter of communication”.

Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tfioe
firm and its suppliers?

“Establish SLA’s between ourselves and them (supp3)”. This
is done with the top ten suppliers “in terms of thalue that we
spend” and “strategic value that they add to oupply chain” to
go into contract with them. “But even then we have really
struggle to get the agreement signed”, possiblydese “we make



340

up such a small percentage of their turnover”, Butreally don’t
know”.

“They see the order as relevant and as a contrhat,if you move
one step forward, in terms of, to be more advancea,move to
the next level, they are very reluctant, they hawae lot of
stories.”

Supplier audits, which have not been touched onjoilwve sending
a questionnaire to overseas suppliers.

Supplier approval, “theres a process to deal withatt, is done
by Customer D3.
Applicable to customer-firm unit of analysis (all questions

below)

Classify a maximum of 3 customers to the firm thfatlfil the
following criteria:

 The customer is geographically distant (i.e. on
another continent) from the firm

* The customer must receive a part of strategic

importance from the firm. What makes that part
strategically important?

Table H5: Customer details for Firm D

Firm Customer Strategic part sent to Location
name customer. Why?
Firm D Customer D1| Sole supplier for certainAmerica

interior panels for an
OEM aircraft

Customer D2| Avionic racks for an France
OEM aircraft

Customer D3| Manufacture of the UK
wingtip for an OEM
aircraft
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Speed
Better and timelier information

1. What type of information is shared between the firand
customers?

Demand from Firm D’'s side to Customer D3

“From their (Customer D3) side, non conformancefgey come
and do regular audits on us,contracts on us, wedklgcoms”.

2. How is Information Technology used in communicating
with customers?

“Some form of EDI where we receive orders from camters like
Customer D1”

Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?

This can be done by improving internal capacityFatm D.
Synchronisation

4. When does the customer place a product order with the
firm?

“No generic statement”

Normally, 6 orders for 6 months, then a forecast fop to 12
months, same as that done at Firm D.

5. Could you tell me how theuantity of product ordered by
customers is determined?

Quantity of product ordered is established withimetforecasts.
6. Could you tell me about any delays that have ocedriwhen

sending finished goods to customers as a resultapacity
problems?
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“Customer D1 strike last year...we had to take a kkdc“Now
they are back on track... suddenly we are late”.
Firm D can’t really do anything, “they are the chke we are
guite small... insignificant”
Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtimas are
in place with customers to achieve on time reliallelivery
of goods?
Not really involved in outbound deliveries
Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
customers?

Inspectors, standards, “part of the quality plan”
Quality Planning

2. How are quality requirements determined with cusers’?

“(Determined) by their (customers) specifications”

3. Can you describe the type of relationship that esisvith
your customers?

“Good communication levels”, but a negative typeneo is
detected

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

Talk to quality controllers
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Quality Control

5. How is poor quality controlled or prevented with
customers?

Talk to quality controllers

6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?

Talk to quality controllers
Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?

Talk to quality controllers
Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
customers?

“Flexibility means that if they (Customer D1) go ostrike, we
need to cater for that, and also then if they...reseotheir strike,
to then suddenly be able to cater for their bacKlog

“In my mind we are far more flexible than our supeis”, as if
customers change their demand, Firm D will manageyt
suppliers are reluctant to change for Firm D.

“Some are more accommodating like Supplier D4, dben you
have Supplier D3.”

Achievement of flexibility

2. How is flexibility achieved with customers?

“It’'s a mindset”
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“It’s the culture of the company” determine how théandle it.
Supplier D3's supply chain manager is not willingo t
accommodate changes as they have booked far in madeaits
difficult to reschedule.
Other

Ways to improve competitiveness

1. Can you describe any other areas not examined ie th
guestions above that may improve competitiveness tfloe

firm and its customers?

The crux of improving competitiveness lies in acate forecasts
and SLA’s with suppliers and customers.
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Interview with participant 9

The interviewee is herein referred to as particip@n The firm in
the unit of analysis is herein referred to as Fibm Participant 9
did not identify suppliers or customers for the tsiof analysis,
as the participant is primarily involved in the FirD’s internal
operations. For this reason, the majority of quests have not
been answered.

The full interview was recorded.

General

Applicable to supplier-firm unit of analysis (all questions
below)

Classify a maximum of 3 suppliers to the firm thatlfil the
following criteria:

e The supplier is geographically distant (i.e. on amer
continent) from the firm

e The supplier must provide a part with strategic
importance to the firm. Why makes that part
strategically important?

Table H6: Supplier details for Firm D

Firm Supplier Strategic part Location
name supplied to firm.
Why?
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Speed
Better and timelier information

1. What type of information is shared between the firand
suppliers?

“...my responsibility is to see that stock codes doaded onto
the system, that the stock has bin allocation...wheman find it,
in which condition | can store it, things like that

The following topics were then discussed betweea alithor and
Participant 9: Internal inventory management praceis; cycle
counting; FIFO of raw materials; warehousing of neatals;
inventory measurement problems; incorrect materialsage;
redundant stock policies and procedures, problemsproduction
planning, floor stock and material cell replenishnte shop floor
data collection.

2. How is Information Technology used in communicating
with suppliers?

Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?
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Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtimas are
in place with suppliers to achieve on time reliakdelivery
of goods?

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
suppliers?

“...a lot of our problems is because of stock that weceive and
there’s no certificate of conformance...we cannot @gt that
because we need a tracking lot number for them...eefgrs then
raised, people are notified...very very time consum.ih

“...we don’'t have that much interaction with the coster and the
supplier...”

Explaining how goods’ receiving is complicated "..ay have to
go and look at the supplier database to see if tpatticular item
that we have now bought from supplier X is reallppaoved...if
its not on the list we cannot approve it.”

“The one thing that | can tell you that | think shid be done on
the procurement side but is now basically done &teiving...is
the checking of the approved suppliers and to seeatever is
bought is approved with regards to that suppliehatt should
actually be a check with procurement”, “...that takéme...”

The problem lies in that even though suppliers approved, it is
only approval for a specific part from this supplieSometimes a
part is received by an approved supplier, but tlsizecific part
itself is not approved. “...so it can get a bit mess¥y “l think
that before a buyer places an order from whateveppier they
must make sure, not on receiving...”
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Quality Planning
2. How are quality requirements determined with sugpt?

3. Can you describe the type of relationship that esisvith
your suppliers?

4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

Quality Control
5. How is poor quality controlled or prevented withmpuliers?

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
suppliers?

Achievement of flexibility
2. How is flexibility achieved with suppliers?
Other
Ways to improve competitiveness
1. Can you describe any other areas not examined ie th

guestions above that may improve competitiveness tfioe
firm and its suppliers?
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Applicable to customer-firm unit of analysis (all questions
below)

Classify a maximum of 3 customers to the firm thfatlfil the
following criteria:

 The -customer is geographically distant (i.e. on
another continent) from the firm

 The customer must receive a part of strategic
importance from the firm. What makes that part
strategically important?

Table H7: Customer details for Firm D

Firm Customer Strategic part sent Location
name to customer. Why?

Speed
Better and timelier information

1. What type of information is shared between the fiand
customers?

2. How is Information Technology used in communicating
with customers?

Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?

Synchronisation

4. When does the customer place a product order with the
firm?
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5. Could you tell me how theguantity of product ordered by
customers is determined?

6. Could you tell me about any delays that have ocedrwhen
sending finished goods to customers as a resultapacity
problems?

Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtimas are

in place with customers to achieve on time reliallelivery
of goods?

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
customers?

Quality Planning
2. How are quality requirements determined with cusers?

3. Can you describe the type of relationship that esisvith
your customers?

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

Quality Control

5. How is poor quality controlled or prevented with
customers?

6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?

Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?



351

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
customers?

Achievement of flexibility
2. How is flexibility achieved with customers?
Other
Ways to improve competitiveness
1. Can you describe any other areas not examined ie th

guestions above that may improve competitiveness tfloe
firm and its customers?



352

Interview with participant 10

The interviewee is herein referred to as participd®. The firm
in the unit of analysis is herein referred to asrrkgi D and
suppliers as supplier D2, D3 and D4. Suppliers id&ed by
participant 10 are a combination of those identdieby
participant 7 and participant 8, as per the res@ancethodology.
A number of questions on the supplier-firm unit ahalysis side
have been left unanswered, as they are not appleabo
participant 10. Participant 10 is not involved ohet customer
side of Firm D, and these questions have been tefanswered.

The full interview was recorded.

General

Applicable to supplier-firm unit of analysis (all questions
below)

Classify a maximum of 3 suppliers to the firm thatlfil the
following criteria:

* The supplier is geographically distant (i.e. on amer
continent) from the firm

e The supplier must provide a part with strategic
importance to the firm. Why makes that part
strategically important?
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Table H8: Supplier details for Firm D

Firm Supplier Strategic part supplied Location

name to firm. Why?
Firm Supplier D2 | Precision formed sheet| UK
D metal components
“in terms of money
expended”

Supplier D3 | Rod ends and fork ends France

Strategic “in future,
from what I've heard,
we haven’t ordered a lot
of stuff from them...but
in future”

Supplier D4 | AGS (Aircraft General | UK, but
Spares). Bolts, washers,administration
done in
Germany

Speed
Better and timelier information

1. What type of information is shared between the fiand
suppliers?

“...from my (quality) perspective...quality performancewith
regard to product received, documentation.”

2. How is Information Technology used in communicating
with suppliers?

“At the moment we are just using emails, normal elmd

Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

“...if they are strategic to us you will give them farecast, so
obviously whenever you need they will stock (justalf your
stuff?) for maybe twelve months, then that's the Iyn
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way...whatever time you request stuff its gonna berth, but if
they are not strategic...they don’t contribute a ljgrcentage to
your production for them it not...that’'s the problemwe are
having currently with a lot of suppliers, we areyonog bits and
pieces from different suppliers, whenever you negamething,
then you have to wait for the normal period for themad time, but
if your strategic you contribute maybe 10 to 15 pemnt of the
profit then obviously they will regard you as an
important...customer ”

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?

Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtinas are

in place with suppliers to achieve on time reliakdelivery
of goods?

Quality
Meaning of quality

1. Could you explain what quality means for the firnmdaits
suppliers?

Delivering a conforming product with the correct auty with all
completed correct relevant documentation

Quality Planning

2. How are quality requirements determined with sugpt?
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3. Can you describe the type of relationship that ¢giwith your
suppliers?

The relationship is “easy”

Asking whether there have been any issdeswe’ve had quality
issues, Supplier D3 we’ve got issues...ok with SugpID2 it was
product quality...product I'm referring to raw matati it can be
finished goods...with Supplier D3 it was documentation the
beginning. But currently no, we are not having sur$ problems
with Supplier D3. Other than that with supplierskéi Supplier
D3, there’'s a problem because now they are stillmadiator,
they’'re still buying from somebody else, that’s wleethe bigger
problem comes with Firm D, most of the guys we’rayling from
they are vendors or distributors, so we might plax®e order on
them, they will place an order on somebody else..that when
stuff arrives at Firm D, and you have a problem,uystill have to
solve the things going back through the chain...so éxample we
bought from a vendor here in South Africa, just astdibutor
here, doesn’t touch the product, doesn’'t do anythibo the
product, and he bought from another distributor...f@example in
the UK, and that guy in the UK bought from another
manufacturer in the UK, and if you have a problemuystill have
to follow that...Asking how you solve thiswhat happens in most
cases is that we try...and get the intermediate sugrplcome in,
we do a little bit of training with them to say okhese are the
things you need to look out for, before you...pustetproduct to
Firm D. But sometimes they do, sometimes they doh’t

Asking how quality problems are sorted out for aogal supplier
“...Supplier D3 sends a representative in...and we dootugh
whatever problems we having with her and she goaskb..and
speak to all other distributors that are under her”

Asking whether representatives from global suppsiecome to
Firm D to sort out quality problems‘...not a lot, but on the
purchasing side they do come...local guys yes, butrnational,
not a lot”

4. Would you say that the firm trusts its suppliers deliver the
required quality? How do you define trust?
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Quality Control
5. How is poor quality controlled or prevented withmpuliers?

(If poor quality arises) “you have to go back toetlsupplier with
a quality notification to say your documentation isot
correct...it does not conform to our quality requirents...it will
depend on what issues, sometimes they have to Epla
sometimes we have to scrap the product here, amgy thave to
send replacements...”

“...documentation is easy, but when we are talkingoab quality
of product and stuff like that it takes a littletblionger. Cause if
your shipment has arrives and you are going to pcmnehat ever
you got then you still got to wait for a couple efeeks, that's
where the problem is.”

6. What type of performance measures are used in adhtrg or
preventing poor quality with suppliers?

“...wrong quality, shelf life, (sufficient?) documeation, wrong
guantity, identification and traceability, packaginproblems,
wrong product, damaged product and warranty...”

“...we send a supplier quality notification, plus aorcective
action report, where applicable...”

Quality Improvement

7. Can you explain how quality improvements are made the
long supply chain with suppliers?

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firmnd its
suppliers?

Achievement of flexibility

2. How is flexibility achieved with suppliers?
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Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ire th
guestions above that may improve competitivenesisthe firm
and its suppliers?

...the longer the supply chain...if you got a distritou in South
Afrlca whose buying from a distributor overseasnda whose
buying from the manufacturer...so obviously you hawaelong
supply chain, then when you have a problem, yodldgiave to go
through the same route, and if somebody in-betweleare is not
cooperating its going to impact your production...am® had a
similar situation previously.asking how the problem was sorted
out..we ended up involving management...”

Applicable to customer-firm unit of analysis (all questions
below)

Classify a maximum of 3 customers to the firm thfatlfil the
following criteria:

 The customer is geographically distant (i.e. on
another continent) from the firm

* The customer must receive a part of strategic
importance from the firm. What makes that part
strategically important?

Table H9: Customer details for Firm D

Firm Customer Strategic part sent to | Location
name customer. Why?




358

Speed
Better and timelier information

1. What type of information is shared between the firand
customers?

2. How is Information Technology used in communicating
with customers?

Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?

Synchronisation

4. When does the customer place a product order with the
firm?

5. Could you tell me how thequantity of product ordered by
customers is determined?

6. Could you tell me about any delays that have ocedrwhen
sending finished goods to customers as a resultapacity
problems?

Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtimas are

in place with customers to achieve on time reliallelivery
of goods?

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
customers?

Quality Planning

2. How are quality requirements determined with cusers’?
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3. Can you describe the type of relationship that egisvith
your customers?

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

Quality Control

5. How is poor quality controlled or prevented with
customers?

6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?

Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firmnd its
customers?

Achievement of flexibility
2. How is flexibility achieved with customers?
Other
Ways to improve competitiveness
1. Can you describe any other areas not examined ire th

guestions above that may improve competitivenesistioe firm
and its customers?
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Interview with participant 11

The supplier interviewee is herein referred to aartpcipant 11.
The firm in the unit of analysis is herein referred as Firm D.
The supplier is referred to as supplier D1. The ef@ionic
interview was not recorded and relies on the intemer’s
memory and hand written notes.

General
Table H10: Supplier details for Firm D
Firm Supplier name Strategic part Location
supplied to firm.
Why?
Firm D Supplier D1 Specialised USA
materials
Speed

Better and timelier information

1. What type of information is shared between the fiand
suppliers?

A long term agreement is in place between Firm DdaSupplier
D1. Firm D sends an annual consumption forecastSupplier D1
based on customers needs. Quarterly orders are fHaned with
Supplier D1.

2. How is Information Technology used in communicating
with suppliers?

Email is used to place orders with Supplier D1 thgh Firm D’s
purchasing agent.



361

Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

Supplier D1 produces a quarterly run of materials @t once for

Firm D. The material from these quarterly runs islgeased based
on Firm D’s actual orders to Supplier D1, eliminagi the time
taken for production each time. This allows Suppli®l1l to

achieve efficiencies of scale by manufacture of twhole batch
at once.

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

Firm D places an order 60 days in advance of theargerly
production with Supplier D1.

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

A long term agreement is in place between Supplbelr and Firm
D, to ensure “security of supply.” Quantity is deteined by
gquarterly order amounts plus a possible 25% incecadove that
amount.

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?

The biggest delays are due to the high levels oftieg of
materials involved in the aerospace industry. So@EM’s also
get involved in the testing process.
Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtimas are

in place with suppliers to achieve on time reliakdelivery
of goods?
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A change to quarterly production runs allows forldx” in the
system, where spikes in demand can be covered backbill” of
orders.

Quality
Meaning of quality

1. Could you explain what quality means for the firnmdaits
suppliers?

Quality means “meeting the specifications for theoguct we
supply.” Quality is detailed, with little room fovariance.

Quality Planning
2. How are quality requirements determined with sugpt?

The initial part or component specifications areryestringent,
with OEM’s highly involved in determining these spiéications.
Once specifications are determined, manufacturirgcgsses are
kept standard. “Partnership models” are highly imgamt when
setting quality requirements.

3. Can you describe the type of relationship that egisvith
your suppliers?

A “buy-sell relationship” exists with Supplier DIFirm D sends
its forecast to Supplier D1, and Supplier D1 manatiares the
product for them.

4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

Supplier D1 and Firm D work closely together witme another,
and have met before. A level of trust exists, wheamrey variations
are identified and communicated between the two pamies. An
“open line of communication” exists.

Quality Control

5. How is poor quality controlled or prevented withpauliers?
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Internal quality systems at Supplier D1; 1SO 900nternal
checks and balances done with QC department at HappD1;
customer complaints are fed into the QC system ap@ier D1.

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

The number one measure used is ISOTIF, which mednsSpec,
On Time, In Full”

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

“Any quality changes originate from trust”, as idiefed earlier.
Two methods exist when trying to improve quality:

= From interaction with the customer, where Supplién
checks that their product yields are at the sameelewith
Firm D, and if any changes could be made to bendheé
customer.

* From internal systems, where the ISOTIF measureyplan

important part.
Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firmnd its
suppliers?

“Limited flexibility in product quality” exists inthe aerospace
industry. The number one thing for flexibility isvisibility” into

the OEM’s demand. If a problem occurs at the OEMatprial

fluctuations down the supply chain occur as a resaf poor
communication down the supply chain.

Achievement of flexibility
2. How is flexibility achieved with suppliers?

A quarterly forecast from Firm D together with Supgxr D1’s
ability to produce 25% more material above thatdoast helps to
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achieve flexibility. Firm D does not have great ibslity into the
OEM’s demand, which leads to “fluctuation in demardr our
product.”

Other
Ways to improve competitiveness
1. Can you describe any other areas not examined ire
guestions above that may improve competitivenesisthe firm

and its suppliers?

Communication is important throughout the supplyaci, and
visibility is extremely important.

th



365

Interview with participant 12

The customer interviewee is herein referred to astgcipant 12.
The firm in the unit of analysis is herein referred as Firm D.
The customer is referred to as customer D1. Thestimiewee has
not worked directly with Firm D for 3 years, but idt has
working knowledge of the relationship. The telephorinterview
was not recorded and relies on the interviewer’'smoey and
hand written notes.

General
Table H11: Customer details for Firm D
Firm Supplier Strategic part Location
name supplied to firm.
Why?
Firm D Customer D1| Sole supplier forn Seattle,

certain interior panelsUSA
for an OEM aircraft

Speed

Better and timelier information

1. What type of information is shared between the fiand
customers?

“A lot of information” is shared with Firm D, in th form of

production planning information; manufacturing amegineering

information; and performance feedback informatioRroduction

planning may include projected delivery informatiopurchase

order information and a forecast for the next 12-I8onths

outlining what Firm D must deliver to Customer DL1.
Manufacturing and engineering includes everythinglating to

engineering, as well as the provision of technicdsistance to
Firm D if required. Performance feedback informationcludes

guality and delivery information.
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2. How is Information Technology used in communicating
with customers?

Daily communication is done “old-school”, throughda use of
phone calls and emails. Data placement is done be web
through the use of online information exchange st where
both parties can securely connect and get data. @encial
applications are also used for communication.

Lead time compression

3. How could the time between the ordering of matesidfom
customers and delivery of these materials to thestomers
be reduced?

Firm D absorbs a large deal of risk in the relatsdmp with
Customer D1. Because Customer D1 does not want tocls
inventory, constant JIT delivery is required to Goamer D1’s
premises in the USA. To ensure that Firm D meetst@mer D1’s
stringent lead time requirements for JIT deliver§irm D is
required to keep large on-hand stock of material.

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with customers?

An ERP system is used to create a master scheduwhich
dictates when orders are to be placed with Firm D.

5. Could you tell me how thequantity of material ordered
from customers is determined?

Production requirements are triggered from the stibgor, which
is a minimum order which is very small. Shopfloorogluction
requirements together with the ERP system feed imtol2-18
month demand forecast for Firm D.

6. Could you tell me about any delays in receiving maals
as a result of firm capacity problems?

Firm D does a very good job in mitigating delays, paimary
reason being “they are willing to hold stock for.uDelays may
result in parts having to be scrapped upon arriadl Customer
D1, and Firm D having to redo the work. Parts magt dost in
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transit, especially at Amsterdam airport. The lotgcs provider
plays an important part in preventing delays in ideky to
Customer D1.

Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtimas are
in place with the firm to achieve on time reliabtelivery
of goods?

Customer D1 has a “process and procedure for evdmng” that
Firm D has to comply with. These may include “shipg terms”
and “on-dock” requirements. Weekly, if not bi-wegkl
discussions are held with Firm D to ensure that qga®ses and
procedures are followed. A “small window” for earlgnd late
deliveries of product from Firm D to Customer D1lists, which
is only getting smaller over time.

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
customers?

Quality is one of the *highest priorities”. With Guomer D1
undergoing tremendous stock turns of product, Fibmneeds to
achieve 100 percent quality and 100 percent on tideivery.
Customer D1 uses the “carrot and stick approach”aimhieving
guality, where a financial reward is given for reqad and above
guality levels, and penalties are imposed for pagarlity levels.

Quality Planning
2. How are quality requirements determined with cusers?

Quality goals are determined with suppliers basadividually on
what is required. Firm D needs to deliver 100 pearceon time
quality levels, but at the very least 99 or 98 pemt on time
guality. Quality and delivery is watched over timhe see whether
trends develop.
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3. Can you describe the type of relationship that egisvith
your customers?

A “very good relationship” currently exists betwe&ustomer D1
and Firm D. Initially the relationship started ofén rocky
ground. Extreme logistical challenges as a resuft the long
supply chain proved difficult. Over time the relatiship has
improved, and the interviewee has said that theynjbged
working with Firm D” in the past. Suppliers are ‘gged on the
basis of merit”, meaning that a good relationshippénds on a
suppliers performance according to a set of stipathcriteria.

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

“Customer D1 does” trust Firm D, where this truss based on
historical performance. Trust has an “expectatiotd’ it, where
because Firm D has historically met Customer Dl1égjuirements,
they will maintain doing so in the relationship.

Quality Control
5. How is poor quality controlled or prevented withetlirm?

A “multilayered approach” is taken to quality cowoir Firstly,
when parts come into Customer D1, quality is momé&od to see
whether it is a once off quality issue or a trenxisgts. Customer
D1 documents the problem, and a root-cause analysss
performed by Firm D with inputs from Customer D1 fond the
source of the problem. Secondly, if this does nadrrect the
guality issue or it is a recurring problem, CustomB1l field
personnel are sent to Firm D to determine where pheblem lies.

6. What type of performance measures are used in adhtrg
or preventing poor quality with the firm?

Again, a “multilayered approach” is taken in mealsw
performance. Both monthly and quarterly feedback dsne, as
well as a yearly “production readiness review,” wheCustomer
D1 personnel audit Firm D’s facilities on site.
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Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with the firm?

Quality improvements made are dependent on whiclppdier it
is, and goes back to the relationship that existetween
Customer D1 and its suppliers. Some suppliers, IHiem D, have
a great desire to improve. But otherwise quality pimvements
are made when required.

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firmnd its
customers?

“There’s not much flexibility” between Customer Ddnd Firm D
in meeting delivery and quality criteria, as theogramme that
Firm D supplies for is highly constrained. For othguppliers for
other programmes there is “greater flexibility becs® the
(delivery) rate is slower.”

Achievement of flexibility
2. How is flexibility achieved with the firm?
Not asked.
Other
Ways to improve competitiveness
1. Can you describe any other areas not examined ire th
guestions above that may improve competitivenessthe firm
and its customers?
Improving competitiveness is more of an “issue oéanketing than
performance.” Because of South Africa’s geographacation, the
country is at a disadvantage because the world donet know

what we do. “Active marketing” is required to gelhda word out
on what South African aerospace does.



370

Some parts that Firm D supplies can be obtaineddarcker from
suppliers in the USA, and are not that complex. F8pbuth
African aerospace to succeed, we need to be “offgra certain
service and technology” to differentiate ourselvasad make us
stand out. Constant innovation in the future is we®ed to be
included in new aerospace programmes.
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Appendix |

Appendix | contains transcriptions of the audio emviews with
participant 13, participant 14 and participant 1& fCase E.
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Case Study E
Interview with participant 13
The interviewee is herein referred to as participd8. The firm

in the unit of analysis is herein referred to asrkRiE, supplier as
Supplier E1 and customers as Customer EL1.

The full interview was recorded.

General
Table 11: Firm E details
Firm Total No. of Types of Number of Number of
annual employees products Direct suppliers direct
Sales customers
(R)
Local Global Local Global
Firm E 12-15 46 Aerospace | 30-40 | 2-3 10 1
M products: irregularly,
seat rails, “very
wingtips, limited”
UAV’s.
Applicable to supplier-firm unit of analysis (all questions

below)

2. Classify a maximum of 3 suppliers to the firm théailfil
the following criteria:

* The supplier is geographically distant (i.e. on amer
continent) from the firm

e The supplier must provide a part
importance to the firm. Why makes
strategically important?

with strategic
that part
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Table 12: Supplier details for Firm E

Supplier name Strategic part Location
supplied to firm.
Why?
Supplier E1 “All my aerospace South Africa

materials...from
pre-preg materials...raw
materials...everything”

Speed
Better and timelier information

1. What type of information is shared between the fiand
suppliers?

“...down to detail level...what we are making, why weeamaking
it...Supplier E1 forms a big part of product develognt...The
customer will come to us and say this is the regments...and
(Supplier E1) will be sitting in on the meeting swe can sort out
what materials we need.”

2. How is Information Technology used in communicating
with suppliers?

“Email, telephone, that kind of thing...basidn@udible part of
the recording forms of communication.”

Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

“...we don’'t have problems with stockists...Infaudible part of
the recording...for example my pre-preg, | need to keep a fair
amount of stock in my freezer to be able to actyallit’'s a six
week manufacturing lead time plus another four weekor
delivery and stuff. So I've got to plan at leastn8onths ahead.
Between us and Supplier E1 we need to keep at ledsee
months worth of stock. So | generally...Supplier Elquite kind



374

to me, | keep a months worth of stock in my...(free2zénaudible
part of the recording...otherwise my production literally stands
still. Generally the other products is not as bade can generally
fly it in quite quickly. The pre-preg’s are partilarly bad
because the supplier overseas manufacture the medtdor us
specifically, we’re their only customer for thisrkd of material.
So it was developed for us...”

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

“We (can do?Inaudible part of the recordingforecasts, where |
need three rolls of pre-preg every month, so ba%ed current
production. If | need to ramp up or ramp down pradion then |
let Supplier E1 know that in three months time I'going to need
more.”

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

“...for pre-preg and stuff like that I've got a Bildf Materials for
each product | make, then for the next three months is my
forecast for production...then | normally add betwe&f and 15
percent for scrap rate...| also take a look at myagrrate, if my
scrap rate is high then | generally order more mé&k..”

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?

“Right now...pre-preg, there was some issue with tead times
before they could actually start producing the pgreeg for me,
and then it takes a while to actually receive tmaaterial, so I'm
only getting my material on the 28of April. | officially ran out
of material last week. So what | have to do is lvkato buy
(other brand) material which is a bit of a schlepclause it’'s not
gualified product. So everything I'm doing with (foér brand)
material I'm doing with full qualification on therpduct...”

Asking what the reasons were for the regular preegrmaterial
delays*“It was just a manufacturing delay, that was theeoples?
Inaudible part of the recordingjesponse.”
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“We’ve been thinking of bringing in materials oulses...but we
decided it’s not worth all the schlep of shipping.evknow squat
about bringing things into the country, that’'s wh&@upplier E1 is
good at, we pay them their fee.”

Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtimas are
in place with suppliers to achieve on time reliakdelivery
of goods?

“Basically...the forecasts are sufficient.”

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
suppliers?

The interviewee is slightly confused about what sthquestion
means, asking whether it means material quality ¢gwot quality.

The interviewer explains that quality can encompaaslarge

number of things, and that the question is lookifay how the

interviewee interprets quality Straight from material quality, to
my product quality, to my service quality to thestomer, if you

don’'t have a combination of that you (don’t haveadiday?).”

Quality Planning
2. How are quality requirements determined with sugp&?
“We ask...for the manufacturers CFC for every produttat
comes here.the interviewer asks if CFC means conformance
certificate...ja, so we don’t actually accept the product that
doesn’t have that. Then we do a critical inspectieheverything
that’s coming in, we have an incoming inspection...”

3. Can you describe the type of relationship that egisvith
your suppliers?

“...a good working relationship...we rarely have issues
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4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

“Ja...our trust is with (a specific person from Supgrl E1), he
knows our requirements, he knows how critical ortrooitical
a bill of materials is to us and to the successtlé project, to
the business as a whole, so he understands thaltnaudible
part of the recording).

Quality Control
5. How is poor quality controlled or prevented withmpuliers?

“If it fails incoming inspection our buyers are othe phone to
Supplier E1, they either send it back with our dervor they pick
it up and either replace the roll or refund us wéwaér the case
may be.”

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

“Nothing at this stage of the game. We are in theogess of
implementing the whole ISO thing, so we are busythwiit but
nothing at this stage of the game...”

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

“No, we've never really had to make improvements.cept about
a year ago we started importing.ln@udible part of recordin.
That was more because guys like... (companies)...regdir
certificates of conformances with batch numbers mfaterials,
then it was easier to have a certificate of confarme from a
supplier.”

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firmnd its
suppliers?
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“Flexibility is key in this industry...what | like adut our
relationship with Supplier E1 is we can chop andaoge and go
mad with our orders with the way they deliver, widverything.
At any given time they don’t moan...because | mighdvle orders
for the next six months... Ifaudible part of recordingy...to
complete a new product, although the forecast was the old
product. So now we deal with it and try and stopyasrders that
are in the system...”

Achievement of flexibility
2. How is flexibility achieved with suppliers?

“Generally a very good relationship with (Specifiperson from

Supplier E1)...they understand this industry probalblgtter than

anybody else...they’ve been in the industry for a goime and

(Specific person from Supplier E1).also been there for a while
now and they understand that the industry isn’t anstant

injection moulding or... ([naudible part of recordiny...parts.”

Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ire th
guestions above that may improve competitivenesistioe firm
and its suppliers?

“I haven’'t really thought in that direction at allgenerally
we...(Inaudible part of recordiny on price...generally that’'s a
euro rands type of thing, so no, | haven't realllyought in that
direction.”

Applicable to customer-firm unit of analysis (all questions
below)

Classify a maximum of 3 customers to the firm thfatlfil the
following criteria:

* The customer is geographically distant (i.e. on
another continent) from the firm
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 The customer must receive a part of strategic
importance from the firm. What makes that part
strategically important?

Table 13: Customer details for Firm E

Customer Strategic part sent to Location
name customer. Why?

UAV, “with landing gear, Saudi Arabia
Customer E1 with everything, we build
the complete structure, wie
just don’t do the
electronics”

The UAV allows the

exploration of other
markets besides South
Africa

Speed
Better and timelier information

1. What type of information is shared between the firand
customers?

“Because they are paying for the design they haull ficcess to
what the design is, all that kind of stuff. We ddnhold any
information back from them.”

2. How is Information Technology used in communicating
with customers?

“There’s an FTP site that we load everything on temail and
that FTP site...”

Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?

“We haven’'t had problems with that yet. The guysathwe
use...they were blooming efficient. We really justgkaged the
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thing, dropped it off at their warehouse, and badlg | think it
was at the customer in 3 days...”

Synchronisation

4. When does the customer place a product order with the
firm?

The ordering of the product was done through anott8outh
African company, who originally started the projebut later
pulled out and left it to Firm E.

5. Could you tell me how theuantity of product ordered by
customers is determined?

“Depends on the customer, at the moment its develept work,
so its three or four things.”

6. Could you tell me about any delays that have ocedrwhen
sending finished goods to customers as a resultapacity
problems?

Not with the long supply chain customer, as verytlle has been
sent to them.

Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtimas are
in place with customers to achieve on time reliallelivery
of goods?
“Basically | send a spreadsheet or project planwdratever...”
Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
customers?
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Talking about local customers:*Very important because my
customers can’t sell an inferior product...”

Talking about global customers?We haven’t had any specific
requirements from them...because it’'s a developmdnhg we are
kind of writing the requirements as we go...| don'uige think

they know what they want yet so that’'s why they aret making

any requirements, well lets see what the first dneks like, this

is the benchmark, where do we want to go from hére.

Quality Planning
2. How are quality requirements determined with cusers?
Asking whether the determination of quality requirtents with
overseas customers is still a work in progressWith them, yes.
With existing (local) customers...we generally haveuadity

requirements on each product.”

3. Can you describe the type of relationship that egisvith
your customers?

“In general, very good.”

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

“Ja. There's been a couple of issues on deliveigets. But they
keep on coming back to us.”

Quality Control

5. How is poor quality controlled or prevented with
customers?

This question was not asked, as the products arell sin

development stage and there are no specific reqmieats yet in
place.

6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?

“Not really”
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Asking what sort of performance measures would ¢ im place:
“...do we deliver on time in the right quantities...”

Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?

“Not really”
Flexibility
Meaning of flexibility

3. Can you explain what flexibility means for the firand its
customers?

“...it is Kkey because customers are constantly chaggi
requirements, for example, the Saudi thing has gethso often
that it’s actually scary...”

Achievement of flexibility

4. How is flexibility achieved with customers?

Inaudible part of recording

Other
Ways to improve competitiveness
2. Can you describe any other areas not examined ie th

guestions above that may improve competitiveness tfloe
firm and its customers?

“I think we can all just work towards delivering, eally
delivering on time, and one thing, communication...”
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Interview with participant 14

The supplier interviewee is herein referred to aasrtpcipant 14.
The firm in the unit of analysis is herein referred as Firm E.
The supplier is referred to as supplier E1.

The interview was recorded.

General
Table 14: Supplier details for Firm E
Firm Supplier Strategic part Location
name supplied to firm.
Why?
Firm E Supplier E1 | Aerospace materials South Africa
Speed

Better and timelier information

1. What type of information is shared between the fiand
suppliers?

“Just about everything, if they’'ve got projects thmay become a
reality they will speak to us about cost effectitechnologies
that could be employed in it so | need to know thae project
was there in the first place, um, they are poteHtiaeven

showing me drawings of what the components that ythare

looking at making are like, bounce some ides aroumdviously

to us its to our advantage to make sure that thegy successful
on the project, if they get a project and fail, wlen’t get (sales?
Inaudible part of the recording..so we do a lot of technical
support on the project.”

2. How is Information Technology used in communicating
with suppliers?

“Email, email orders and things like that...they oheir side do
do excel spreadsheets...”



383

Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

“The logical answer is yes, it’s always possible t@duce times.
In some cases | don’'t know what they would be regug. If it's

a project that’s ongoing, and its underway and itas mature
project, because they are producing however manytpavery
month or close to it | can have stock for the newonth here and
ready to go to them, that's typically what we woutdy and do.
Sometimes along the way they maybe don’t buy frone rmhis
month, and | end up with extra stock, and | dond&order for
instance, and the next month the project goes agdint | don’'t
know, and it goes again and all of a sudden thecktsuddenly
disappears and | haven’'t got orders in place witlppliers, so...
that could be improved. The fact that we all run dmnfferent

systems and we don’t have enough money to pay...ctasds to
develop supply chain systems that they can entdprimation on
their side and get delivery from us and use thatpianning stock
requirements for them...So stock planning could berioved.”

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

“About a week after its neededlaughing)...normally their
customer gives them a job a week after it’'s needAdd then it
takes them a week to process that information, somes they do
it the very day they get it and place an order aewdo two weeks
after the project was required...so depends in thie.jo

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

Explaining what the question means, in terms of thee the
order volumes are the same each time or varyifighat can be a
problem...for a phenolic glass pre-preg there’s a mam order
guantity from a supplier, they require that | ord€00 meters at a
time, | don’t have other customers that I'm sellinghe same
product to, so | have to pass that minimum ordeantity to Firm
E. The way we deal with it with them...they only neede roll a
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month, which is a hundred square metres, so | gemf (person in
Firm E) an order for four months. So he can give mleose
minimum order quantities but distribute the callfoéver four
months...it helps them with their cash problems.

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?

“Ja, if you go on the handrail project...they were mudacturing
with (a specific resin)...production of the resin $gm is once
every two months, they order product in the middle that time
somewhere, and there’s no stock on the shelf, theefeur to six
weeks waiting time before it goes into manufacture,week of
manufacture and packaging, and then it can staittigg shipped.
So if the planning isn’t upfront, it gets stuffedpu Right now
I've got 20 kits of the stuff sitting on my shelfnd (specific
person at Firm E) has got 4 sitting on his shelfchese that was
the material required for that project, and now yhehange to a
different system, so...we plan for requirements omproject and
materials change, and the reason we carry so mutdcks is
problems with supply, so | initiate a two month bef stock...”

Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtimas are
in place with suppliers to achieve on time reliakdelivery
of goods?

“They give me some indication of a requirement ggiforward...|
meet with them once a week...at worse it's every setoveek,
that’s required so | know what’'s happening on theojgcts that
they’'re running. Ill have various materials theyeushat | must
look at, shipping...it’s almost as if | work in theompany, |
wouldn’t call it a system.”

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
suppliers?



385

“Quality, I don’'t know, quality is one of those fay things.
Quality is getting the right product for the righob...and if its
guality of the supply chain then at the right timwo. In
aerospace work it needs to have a certificate omptiance with
it so that they can incorporate the product into amrcraft
product...that should guarantee a certain quality...”

Quality Planning
2. How are quality requirements determined with sugp&?

“They’ll (Firm E) will tell me if there is one. Ifits (by?

Inaudible part of the recording the CFC its required...if they
have problems on site they will call me out and bax look at the
problem to do with the end product, typically we mkotogether
to try and get around me having to get more matkroa the

resultant shortage that they have because the pecbdsi defective
or doesn’t comply to what their quality level is...tappens.”

3. Can you describe the type of relationship that egisvith
your suppliers?

“Very good, they're my best customer.”

4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

“Ja, they trust us to deliver the required quality at least
back our product up. If the quality is wrong thepdw we will
sort it out.”

“When they order something from us they expect thats
gonna meet the minimum requirements for them to gwod
produce whatever they are going to make...”

Quality Control
5. How is poor quality controlled or prevented withpaliers?

“We’'ve got an ISO system in place so they can iatd corrective
action with us. | think what we've done because I3€quires a
certain cost per year, we've cancelled the 1SO decation. (A
customer) still audits us as a requirement of thE$O, but none
of our customers require that we were ISO certifidbe able to
supply them. So we no longer ISO certified but imetcase of (a
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customer) they audit us to check that we comply hwitheir
requirements internally. But we got the systemsI8D here...”

“...whatever is required from Firm D’s side actualhappens...”

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

“There’s no performance measures, they’ll pick upadity on
their side...typically ill know what batches have gono them, if
a CFC was issued with it, it was going to aerospatieen ill be
able to check the batch, this is the batch that eafmom us, it
definitely isn’t ok. But there’s no performance nsae.”

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

“If a batch of material was supplied to us was faduro be
defective, if | have another batch available, it wd be
immediately be swapped around...the supplier would/iolisly be
notified, we would try and get a credit from them onaterials. If
it was a Supplier E1 internal distributor problermein we would
have to accept the loss. If the problem came frome tsuppliers
then the next batch shouldn’t have the same prolsle®@r if it
was shipping problem that caused the problem togdeaplike the
slow shipping of a pre-preg and it cured we wouly tand find
the cause of the problem and then avoid it...”

Asking how constrained capacity on the supplier esigs with
these materials*Depends on what the material is. Two years ago
we had a carbon shortage in the world and (custapdrad fully
booked out a (specific material) for their new coospte aircraft
manufacture. The yarn production in the world wastnhigh
enough to meet...(demand)...especially on an aerospazeroved
product. If Firm E or one of their clients had speed a specific
fabric type to use on a specific project...if thatbfac is not
available, then | can essentially not be able toawthing about
it. Then we would initiate a notification to theieht saying this
fabric... (is not available)...here are alternativesathyou could
look at certifying to use as an interim on the peoj...”
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Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firmnd its
suppliers?

“Flexibility would be things like being able to whkrtogether to
overcome material non-availability and find altetiees and
change design to fit, and from our side the stoakiomf a product
that we normally wouldn’t stock, to help them wittheir cash
flow on the pre-preg...working out a way that makdswork for
both sides, looking for win-win kind of scenariosshere maybe
neither side gets what they want, but ultimatelymakes it work.
In Firm E’'s case making do with a product that ietmas good as
it could be, but understanding where it comes framd the cost
effectiveness of it and therefore making use of tth@aroduct
possible.”

Achievement of flexibility
2. How is flexibility achieved with suppliers?
In the answer above.
Other

Ways to improve competitiveness

1. Can you describe any other areas not examined ire th
guestions above that may improve competitivenesisthe firm
and its suppliers?

“Ja, the government should spend money in the right
places...developing the industry correctly. We...getnflung for
projects through the department of science and hedbagy...but

it doesn’t help industry at the end of the day, ttseory, it’s got
nothing to do with real supply chains, its got noth to do with
real product demand...the government does nothingmake us
more cost effective.”

The South African government should spend money tre
production of wind turbines in South Africa as weauJe the
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ability to manufacture and export them. This woudd far greater
value adding as we could manufacture the whole ymitstead of
only getting smaller aerospace OEM component mactfae. The
dst and the dti should also ensure that the linkween research
and actual production is achieved. Regular meetimgsh the dti
on what projects in specific areas could be donewasl.
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Interview with participant 15

The customer interviewee is herein referred to astgipant 15.
The firm in the unit of analysis is herein referred as Firm E.
The customer is referred to as customer E2.

The telephonic interview was not recorded. The pdlenic
connection with Participant 15 was inaudible at &sn

General
Table I5: Customer details for Firm E
Firm Customer Strategic part Location
name received from firm.
Why?
Firm E Customer |Compression mouldedCalifornia
E2 composite turbine
blades

Participant 15 says that the product received wasrece off
order, but Firm E may be used for future work.

Speed
Better and timelier information

1. What type of information is shared between the firand
customers?

An RFQ is sent to Firm E. With a successful quobatj a CAD
model is then sent to Firm E. Manufacturing procegstions are
discussed, together with feedback on the CAD model.

2. How is Information Technology used in communicating
with customers?

Information technology is used “exclusively”. CAD adels are
electronically shared. Communication is by emaildacell phone.
No “physical interaction” with Firm E occurs due tbe distances
involved.
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Lead time compression
3. How could the time between the ordering of matesidfom
customers and delivery of these materials to thstomers
be reduced?
Import control in the USA adds a delay in receivinlge product
from Firm E. Firm E also had difficulty in procurgn the
necessary material for Customer E2’s product in SwoAfrica.
Synchronisation

4. How does the firm determinevhen orders are going to be
placed with customers?

The order was a “once off product”, and as suchrehés not
really any scheduling in place.

5. Could you tell me how thequantity of material ordered
from customers is determined?

Answered above.

6. Could you tell me about any delays in receiving maals
as a result of firm capacity problems?

The CAD model sent to Firm E had a reference pothat was
out. A new model was then sent to Firm E.

Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtinas are
in place with the firm to achieve on time reliabtelivery

of goods?

A date for delivery is given to Firm E, and Firm i paid 30
days after parts are delivered.
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Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
customers?

Customer E1 is a R&D company. As such, quality daed need
to be certified as the product is not passengerryiarmg.

Quality Planning
2. How are quality requirements determined with custrs?
The quality requirement from Firm E is that the puxt “fits”
together and “does not break”.
3. Can you describe the type of relationship that esisvith

your customers?

Firm E was used due to “word of mouth” from someoweéthin
Customer E2 who is familiar with Firm E’s work.

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

Quality Control
5. How is poor quality controlled or prevented withethirm?

6. What type of performance measures are used in adhtrg
or preventing poor quality with the firm?

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with the firm?
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Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firmnd its
customers?

Inaudible part of telephonic interview
Achievement of flexibility
2. How is flexibility achieved with the firm?
Other
Ways to improve competitiveness
1. Can you describe any other areas not examined ire th
guestions above that may improve competitivenesisthe firm

and its customers?

Firm E was used because it has a “decent skill Based lower
operating costs compared to competitors.
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Appendix J

Appendix J contains transcriptions of the audioe@mtiews with
participant 16, participant 17, participant 18 apdrticipant 19
for Case F.
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Case Study F

Interview with participant 16

The interviewee is herein referred to as participdi®. The firm
in the unit of analysis is herein referred to agrmiiF, supplier as
Suppliers F1, Supplier F2 and Supplier F3, and owsérs as
Customer F1.

The full interview was recorded.

General
Table J1: Firm F details
Firm Total No. of Types of Number of Number of direct
annual employees products direct customers
Sales (R) suppliers
Local Global | Local Global
FirmF | - Less than Maintenance, | - - 99% of | Some
1000, about | repair and business | African
800 overhaul of is countries
aircraft Customer
F1

Applicable to supplier-firm unit of analysis (all questions
below)

3. Classify a maximum of 3 suppliers to the firm théalfil
the following criteria:

* The supplier is geographically distant (i.e. on amer
continent) from the firm

e The supplier must provide a part with strategic
importance to the firm. Why makes that part
strategically important?
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Table J2: Supplier details for Firm F

Supplier name Strategic part Location
supplied to firm.
Why?
Supplier F1 “Anything we need” |America

for a specific aircraft
“Very quiet at the

moment”

Supplier F2 “Anything that we United
need” for a specific Kingdom
aircraft

Supplier F3 “Everything French” | South
Distributor of parts Africa

Speed
Better and timelier information

1. What type of information is shared between the fiand
suppliers?

“This is an MRO, basically there’s no planning...dti$ point, its
ad hoc basically...”

2. How is Information Technology used in communicating
with suppliers?

“Communication is email, phone, printed purchase ders,
RFQ’s.”

Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

“...how to reduce, not easy. You want to reduce ituyfly it in.
But the thing is with the old aircraft is the matalks you require
has got lead times some of them are 18 months...”
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Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

“First of all the aircraft comes in, it gets stripd down to see
what's wrong, what needs to be replaced and fromattithe
information we get from the planning office to sdkis is what
we require, go source itThe interviewer then asks if that also
determines the quantitiesyes, they determine the quantities.”

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

Asked above

6. Could you tell me about any delays in receiving midals
as a result of supplier capacity problems?

Speak to Supplier F3.
Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtinas are
in place with suppliers to achieve on time reliakdelivery
of goods?
“Our parts are always late... (A specific aircrafteimg 90% of
our business we are solely dependent on one agdnwhich we
do have a service agreement, but due to the faait the don’t

order the same parts regularly...its not a constalawf of the
same type of thing, and the fact that the aircrisftthat old.”

Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
suppliers?

“In the aircraft industry it’s very strict, they wa to conform to
the FIA quality standards, and ISO 9001...all the ca&ft
standards are applicable.”
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Quality Planning
2. How are quality requirements determined with sugpt?

“All the components that we bring into the countaypd use must
have a certificate of conformance, and that's baslg what we
rely on, CFC’s.”

3. Can you describe the type of relationship that esisvith
your suppliers?

Interviewer explains the meaning of the questiofiwell, it
fluctuates...Supplier F3 is picking up, it's gettirbgetter..”

4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

“There must be.”

The interviewee asks another person in the offideowleals with
Supplier F1 and Supplier F2 what is meant by trust.Supplier
F1, slow to quote, although we’ve got a service dévagreement
in place... (naudible part of recording).”.

Quality Control
5. How is poor quality controlled or prevented withmpuliers?

“If components arrive and they are not up to starta
unfortunately that's only found out when they hihet floor
because goods receiving, they are not technicakliwotated to do
guality control as such, that's why we rely heavilgn the
CFC’s.”

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

Interviewer explains the meaning of the questidiY.ou can talk
delivery, you can talk price control and all thave are not very
concerned about it because we have no choice. Weehd got
suppliers that compete with one another, only or tRFQ basis
when we go out on quotes and get quotes on two lore¢ of
them...if it conforms to the CFC then that's it...we IWinever
ever accept a part without it.”
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Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

“When it doesn’'t conform we send it back, that'sl ale do, send
it back and we tell them. It first of all goes tauglity and they
will have to give a write-up of what the problem wsith that part
and it’s sent back, it’s not acceptable. But thattew and far
between.”

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firmnd its
suppliers?

“...between suppliers you may have one’s price isheg but the
lead time is shorter...there’s not a high degree bExfbility, no,
very small.”

Achievement of flexibility
2. How is flexibility achieved with suppliers?
Not asked
Other

Ways to improve competitiveness

1. Can you describe any other areas not examined ire th
guestions above that may improve competitivenesisthe firm
and its suppliers?

“It’s a money making business, that's what the slipps are out
for...how to improve competitiveness...not with the opdoducts
that we are dealing with. If we were in the game rodw aircraft
that would be a different ballgame...with an aircrayou are
normally bound to the Original Equipment manufactumwho says
that these components will be bought from those..slugrs,
that’s it, no comparison, you're bound by contrdct.



399

Applicable to customer-firm unit of analysis (all questions
below)

Classify a maximum of 3 customers to the firm thfatlfil the
following criteria:

 The -customer is geographically distant (i.e. on
another continent) from the firm

 The customer must receive a part of strategic
importance from the firm. What makes that part
strategically important?

Table J3: Customer details for Firm F

Customer Strategic part sent to Location
name customer. Why?
Customer F1 “Basically we’'ve got one&South Africa
customer, that's

Customer F1”

“Component
overhaul...different
assemblies, maybe even
parts.”

Speed
Better and timelier information

1. What type of information is shared between the firand
customers?

“Stock, do they have stock, do we have stock...thg&ystems even
on our site.”

2. How is Information Technology used in communicating
with customers?

“There is no link between our ERP and their ERP...&ma
reports...there’s no electronic link so to speak.”
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Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?

“l suppose it can...if the systems could be talking dne another
it would be much quicker.”

Synchronisation

4. When does the customer place a product order with the
firm?

“Ok, there’s a service level agreement...CustomeriRlterms of
MRO, Maintenance, Repair and Overhaul, when we ptdown the
aircraft we find out what components are to be reed. We first
of all go to them and ask whether you have the gpdf not then
we will order it via Supplier F3.”

5. Could you tell me how theuantity of product ordered by
customers is determined?

Answered above.
6. Could you tell me about any delays that have ocedrwhen
sending finished goods to customers as a resultapacity
problems?
“l suppose yes, because we’'ve laid off a lot of pem, a lot of
knowledge went out the gate. Of course when we hawebuy
components it also takes a lot of time. And CustomiEl is
restricted in their budget...”
Dependability

Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtinas are
in place with customers to achieve on time reliallelivery
of goods?

“I don't know”
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Quality
Meaning of quality

1. Could you explain what quality means for the firnmdaits
customers?

“...have to look at the vision statement...”
Quality Planning
2. How are quality requirements determined with custrs?
“Well, the same as for us. The requirements we plazn our
suppliers are the same requirements that CustomkerpFaces on

us.”

3. Can you describe the type of relationship that esisvith
your customers?

“What relationship...it’'s a hand in the pocket relaniship...the
one can’t go without the other. If this company wdufold then
Customer F1 is stuck, there would be nobody to Heit work for
them.”

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

“Yes | do believe they trust us...that the productathwe deliver
is up to their specification.”

Quality Control

5. How is poor quality controlled or prevented with
customers?

“The same CFC that we receive from our supplier gdack right
through the system up to them, they are relyingtbe same CFC
for quality.”

6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?

“That would be with the sales department...”



402

Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?

“Oh yes, certainly there will be (feedback), butvndhat is done
| done know.”

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firand its
customers?

“Please give us more timeinterviewee laughing).the whole
concept of your study is lead times, how long itkés, you
need to be flexible...we must be able to tell themué€omer
F1) sorry we can’'t make it because our suppliers bate.”
Achievement of flexibility
2. How is flexibility achieved with customers?
Not asked.
Other
Ways to improve competitiveness
1. Can you describe any other areas not examined ire th
guestions above that may improve competitivenesisthe firm

and its customers?

No.
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Interview with participant 17

The interviewee is herein referred to as participdr. The firm
in the unit of analysis is herein referred to agrmiiF, supplier as
Supplier F1 and customers as Customer F1.

The interview for the supplier firm unit of analyswas recorded.
Due to time constraints, the questions for the owsér firm unit
of analysis were not answered. A meeting was set fop a
telephonic interview with participant 17 to compeéetthe
customer-firm unit, but this did not occur due tondusion over
the telephone number given. Two subsequent telepthiomeetings
were set up with participant 17, but participant 1was
unavailable both times. In-between the setting up these
meetings, three unsuccessful attempts to get hofidparticipant
17 were made. The customer-firm unit of analysistadawas
therefore not obtained.

General
Table J4: Firm F details
Firm Total No. of Types of No. of No. of direct
annual employees | products direct suppliers customers
Sales (R)
Local Global Local Global
Firm F | 600M About 600, MRO 600; 50 Customer | Few in
in MRO “Supplier F1 about| Africa,
F3 about 99% of | Middle
40%  of that East
that”

Applicable to supplier-firm unit of analysis (all questions
below)

1. Classify a maximum of 3 suppliers to the firm thatlfil
the following criteria:

* The supplier is geographically distant (i.e. on amer
continent) from the firm

e The supplier must provide a part with strategic
importance to the firm. Why makes that part

strategically important?
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Table J5: Supplier details for Firm F

Supplier Strategic part supplied to Location
name firm. Why?
Supplier F3| Distributor of parts South Africa
Speed

Better and timelier information

1. What type of information is shared between the fiand
suppliers?

“At this point in time very little. What we are admpting to do is
get a bigger horizon on our planning because cutlhenthe
planning horizon is much too closethat’'s also partly because of
the kind of business that were in, the clients seasdan when he
has equipment available to be repaired...so were taleibit at
their mercy...we need to have better visibility on athis due as
far in advance as possible. So one of the problamst we need
to understand is the frequency of each and evenrygraift, its use,
so we can work out by when it is probably going lte available
for some sort of maintenance, repair and overhaulie.tbig
problem behind all this is very very long lead timelead times
are essentially 6 to 24 monthsthe aircraft that were running are
no longer production line items, as a result of mheno longer
being production line items the availability of sqe® is also an
issue...you have to break into somebody’s productibne...to
have certain parts manufactured because you wellarawthat
holding spares has become pretty much a no-no ine th
international community...”

2. How is Information Technology used in communicating
with suppliers?

“What we’re using at the moment is essentially spdsheet, there
is no e-procurement at the moment because you nalsdé bear in
mind the sensitivity in the military industry arodn data
transfers. And you have two ERP systems taking axte other is
a huge concern. It’s not quite as simple as (thetamandustry in
terms of electronic data transfersunfortunately we are not in
that, were unlikely to get to that point. Howeveurointention is
to at least get to another level, and there you fet example a
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thing like Collaborative Exchange becomes a greaption,
because they become Ilike a firewall between the two
organisations...at the moment its really a questioh weekly
meetings, schedules by email...”

Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

“I think there’s only one clear answer to that ismprehensive
and effective planning. Planning is the key to ewtdring, your
entire resource planning and material planning d&ey to the
entire supply chain...”

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

“That is in relation to expected lead times. We kn@retty much
what the lead time is. Obviously we either have atadogue of
prices and delivery period or we go and say giveaigrice and
lead time on this...generally however the lead timestend
beyond the required by date, again...history has tdugs maybe
we can get it in 3 to 4 months, sorry thisndudible part of the
recording) in 6 to 8 months. Next year it may be 10 to 12
months...that means really just being able to getpare part for
an aircraft that’'s currently supposed to be flyinggain it comes
to the age...essentially | think to try and redulkead times the
whole trick really is to say guys how can we intage closer,
how could | essentially look into (suppliers)...hawe view on
what spares do they have. | think that's really ggito take
forever to get that view. But what we have achievisdthe local
subsidiary of Supplier F3...the whole Supplier F3 angsation
have got better visibility of all their subsidiadearound the
world, and who carries what spares currently inckao try and
provide better customer service as well.”

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

“...what were looking at is saying guys, we don’'t wato keep
stock if we can help it. The only type of stock thae want to
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keep is for a particular kind of project. We sayighparticular
project for that particular aircraft requires theolffowing
equipment and requires supply there and then. Wentihave to
look at the lead times and obviously an MRP typdtesy, order
the stuff on time, to get here on time, with a s@afdead time
built in...”

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?

“Yes, lots of. They might also be getting a wholenxch of bulk
material from...another company. They bring it in ¢lne master
weigh bill. That master weigh bull has to be decadt So they
have to break up this big bulk...and that all takeg@od deal of
time. If it’'s a smaller organisation they invariabldo not have
enough personnel, and when they do not have enopgisonnel,
then things will start lying around longer. Unlegsu put a lot of
pressure on them, it could lie around for a whileS.o these are
some of the challenges as well...”

Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtinas are
in place with suppliers to achieve on time reliabdelivery
of goods?

“I think that at this point in time, what we do ii$9 our quality
assurance department, the guys actually go and wdaligy checks
on...only on the local suppliers. The other thing tisat in the
aero industry you must understand that there’'s & od very
frequent, very detailed quality checks by external
organisations...then you’'ve got all your differentreagments like
for example with a Supplier F3, they will come ammlspect you
and audit you in relation to the agreement. So overage we
have some sort of audit taking place here every oselc
month...we also look for example on theln@udible part of
recording) models, we turn around and say guys, how manyesm
have you oversupplied, how many times have you usdeplied,
how many times have you supplied the wrong thing.e$o all the
typical errors we try and monitor there...these ate tproblems
that we’ve picked up, what are we, not you, we g®ito do about
getting it right...”
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Quality
Meaning of quality

1. Could you explain what quality means for the firrmdaits
suppliers?

“Quality really in our mind is not only fit for usefor intended
use, but it is also on time, correct quantity, ce@ct descriptions,
the documentation and items that arrive tie up, tthlae correct
modifications of that part, because mod status istremely
important. If you get a mod status dash 1 and tl¢est mod
status is dash 2 according to the bulletin, you 'tgut that dash
1 in, you can only put the dash 2 in...which has aohbunch of
legal repercussions...while in the delivery perioduydave your
lead time running, it changes from dash 1 to dashaad you
order a dash 1 and get a dash 2...”

Quality Planning
2. How are quality requirements determined with sugpt?

“You see the other thing that comes with it is arttB8cate of
conformance. Each part supplied by the supplier mihave,
aircraft related, haudible part of the recordinga certificate of
compliance supplied by that supplier, certificaté aonformance.
That basically says, this thing is correct in evedgtail, for the
intended use. Unless you get this CFC, you don’erwaccept the
part. So at that level you have some recourse...”

3. Can you describe the type of relationship that esisvith
your suppliers?

“Look, | think the relationship really has to be ®nof mutual
cooperation, you cannot work on an adversarial
relationship...we’ve obviously also got very regular
discussions...what’s the way forward...the usual kinflsupplier
discussions that you have. You also have your vasio
agreements...very detailed agreements between a seppl
and...Firm F, these are all forms of technical aidr@gments, and
these rule a lot about the relationships between o tw
organisations...that also does not only mean for peets but for
knowledge, know-how, engineering, backup and alhtthtype of
stuff.”
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4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

“Yes, when it comes with a CFC there’'s a completevdl of

trust...Trust really in this case is we have to trubem to supply
the right things, that is a level of trust. The stuhowever does
go a little bit wonky when it comes to lead timesda pricing

(Inaudible part of the recordin)g..but that normally is taken care
of in the normal service level agreement betweemp@uer and

customer.”

Quality Control
5. How is poor quality controlled or prevented withmuliers?

“Again, poor quality, there’s various quality cordgrations, poor
guality can be wrong quantity, wrong part numberyowg mod
number. But quantity can also be for example, somets, fitment
to the aircraft is found to be faulty. That one Ip@&ms very very
rarely. It’'s more the simple supply chain stuff thgoes wrong,
wrong part number, wrong quantities, late deliverjelate
deliveries is a huge favourite in a non-productienvironment.
Late can be up to 100% late”

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

“Again | think it’s very simple what we use here.eHormance
measures is really what are you delivering, whene ayou
delivering, is it the right stuff that you are de&ring, are you on
time, what is your price variability, what is youresponse to
tendering, what is your response to technical quess, how
many issues have you got outstanding, what sorgoélity issues
are open, there’s a whole series of them.’

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

| think there’s nothing active at the momentve have to look at
what we are going to do about that in the futureut bight now
we just have to stabilise relationships, stabilisappliers, and
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stabilise our own organisation, again a suppliemaanly supply
as good as your planning is...”

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firmnd its
suppliers?

“...Flexibility can also be guys, we don’'t need theu& now, we
need it in six months time, or what stock do youvkaavailable,
can | pull that forward by 3 months. | think thehatr flexibility
is they have to give us quotations on changing reguments on a
daily basis. Flexibility also means to us...the abylito assist us
technically when technical questions arise.”

Achievement of flexibility
2. How is flexibility achieved with suppliers?

“...flexibility comes with a cost, same thing as ydook at for
example your spares holding. What level of spareddhng are
you going to take, and if you look at your normal A
calculation, then you very quickly start realisingings like, if |
want my customer satisfaction index to go up, getcloser to
100%, I'm going to have to hold more stock. But mostock
costs more money, lower cash flow, all the otheings that go
with it. So you have to obviously play these thing$f against
one another, and these are some of the things sfoat have to
consider...”

Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ire th
guestions above that may improve competitivenesistioe firm
and its suppliers?

“lI think flexibility and communication are reallyhe two. And of
the two if | had to pick one | would go communicah. The
better the communication throughout the organisatithhe better
is going to be your supply capability. Internallit, always comes
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back to this, the better your planning, the bettsrur planning
horizon is, the more accurate your planning horizahe better
your supplier is likely to support you. | really ithk those are the
two fundamentals...accurate planning...”

Applicable to customer-firm unit of analysis (all questions
below) (Not completed)

Classify a maximum of 3 customers to the firm thfatlfil the
following criteria:

 The customer is geographically distant (i.e. on
another continent) from the firm

* The customer must receive a part of strategic
importance from the firm. What makes that part
strategically important?

Table J6: Customer details for Firm F

Customer Strategic part sent to Location
name customer. Why?
Customer F1

Speed
Better and timelier information

1. What type of information is shared between the firand
customers?

2. How is Information Technology used in communicating
with customers?

Lead time compression

3. How could the time between finished product in thiem
and the delivery of the product to the customerrieduced?
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Synchronisation

4. When does the customer place a product order with the
firm?

5. Could you tell me how theuantity of product ordered by
customers is determined?

6. Could you tell me about any delays that have ocedriwhen
sending finished goods to customers as a resultapacity
problems?

Dependability
Processes and procedures to ensure dependability
1. Can you tell me about the processes and procedtimas are

in place with customers to achieve on time relialllelivery
of goods?

Quality
Meaning of quality

1. Could you explain what quality means for the firnmdaits
customers?

Quality Planning
2. How are quality requirements determined with cusers’?

3. Can you describe the type of relationship that esisvith
your customers?

4. Would you say that the customer trusts the firmdeliver
the required quality? How do you define trust?

Quality Control

5. How is poor quality controlled or prevented with
customers?
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6. What type of performance measures are used in adhtrg
or preventing poor quality with customers?

Quality Improvement

7. How are quality improvements made in the long suppl
chain with customers?

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firmnd its
customers?

Achievement of flexibility
2. How is flexibility achieved with customers?
Other
Ways to improve competitiveness
1. Can you describe any other areas not examined ire th

guestions above that may improve competitivenesistioe firm
and its customers?
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Interview with participant 18 and participant 19

The supplier interviewees are herein referred topasticipant 18
and participant 19. The firm in the unit of analgsis herein
referred to as Firm F. The supplier is referreda® supplier F3.

The interview was recorded. As per request, Papasit 18 and
participant 19 were in the same interview.

General
Table J7: Supplier details for Firm F
Firm Supplier Strategic part Location
name supplied to firm.
Why?

Firm F Supplier F3 | “All  the related| South
parts...you are Africa
looking at what
type of aircraft
they’'ve got...”
(Participant 18)

Speed

Better and timelier information

1. What type of information is shared between the firand
suppliers?

“Well, basically the information that they requirdt all starts
with an RFQ, they will send us a RFQ, basically wisaasked on
the RFQ we will answer...” (Participant 18)

2. How is Information Technology used in communicating
with suppliers?

“We all basically used to use faxes but that’'s fagiout now. We
normally scan and email all our information.” (Pexijpant 18)
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Lead time compression

3. How could the time between the ordering of matesidfom
suppliers and delivery of these materials to thenfibe
reduced?

“...1 think we are doing quite good at the momentgetkh’s no time
difference between us and Firm F...and the same with and
France. So any information we give to Firm F is thaickest it
can be...” (Participant 18)

Asking if the majority of goods are from FrancéYes, well in
fact | would say 99% is from France” (Participan8)l

“...imagine, instead of working throughfgx? Inaudiblg, we
develop some kind of EDI with Firm F, where the cpuater
system could interact directly with our system aadr system is
connected with the...France systenyou would not really save in
time, you would save in workload...in between we glanning to
implement the customer website where they will beeleato place
a purchase order directly in the system, which wnldt be less
work for them...but it would save time for us...that’sn the
information technology side. On the shipping sideetonly way
we would is change the INCO terms, we can imagimattif we
deliver to them instead of the parts arriving ativddr Tambo...we
inform them that it is ready, they are coming hexed pick it up,
so...they are maybe costing three or four days thebet..most of
the parts we are talking about is long lead timeasrtg, they are
not really talking to us on AOG’s, it's long leadintes, it's
planned orders, they are old stoclso. two or three days to get to
them is not really a big deal...the transit time isothing,
compared to the manufacturing lead times...” (Parpieent 19)

Synchronisation

4. How does the firm determinevhen orders are going to be
placed with suppliers?

“We place orders on a weekly basisAsking whether it is a
regular type order:*Obviously you get different types of orders,
different types of spares, tools and stuff..we wildo a
guotation...for a tool, we know that Firm F on theprocurement
side, any tool more that R5000 rand you have to gpproval...l
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think they need six, seven signatures on that forin(Rarticipant
18)

“If you consider that its routine order, its replshing, you can
imagine that they would place an order once a monthm even if
they place an order once a year, for the whole yeachedule
deliveries, things like that, obviously...would belat better...a
better vision in place, bigger but less often orslér(Participant
19)

“If you want to improve the flow, and | think that’what you
want to do, improve the global supply chain, you vkato

integrate more from the customer, I'm not sure thdtm F has a
clear picture of what would be the requirement Brrs of flying

hours in the coming years...so give Firm F a goodefmast. When
there’s a good forecast on the operational requieats based on
what they have in stock, discussion with the sugpliin that case
would be us in terms of manufacturing lead time athdngs like

that. If this is all well integrated we would be l&bto work a lot
more efficient...now Firm F is sitting with big stockhey don’t

know exactly what the customer will need, they dokhow how

long it will take for us to supply the parts so thdend to

overstock to make sure they will be able to delivahe problem
is more contractual...they need those gearboxes beedahey said
they would deliver it even if the customer does noked

them...probably the customer is doing like Firm Fdsing, they
don’'t know how long it takes to get the gearbox, 8y put the
contract in place saying | want one at that dateg @t that date,
one at that date, even if they don’t really...” (Pi@ipant 19)

5. Could you tell me how thequantity of material ordered
from suppliers is determined?

“...it varies...they are busy with a...project...that iswocoming
to an end, so obviously the amount they ordered hesar and the
year before will be less this year. Also looking guantities,
we’ve got a minimum order quantity as well...” (Pacitpant 18)

6. Could you tell me about any delays in receiving maals
as a result of supplier capacity problems?

“Bevel gears...it is a critical item, all over the wd.”
(Participant 18) “The problem is a combination ofopuction
difficulties...the flow cannot be increased easilyand an
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unexpected increase in demand...leads to the parindein the
critical list...” (Participant 19)

Dependability
Processes and procedures to ensure dependability

1. Can you tell me about the processes and procedtimas are
in place with suppliers to achieve on time reliakdelivery
of goods?

“We’'ve got a system in place now...with this systene wry to
save on time, we’'ve got different platforms in Epmthat we can
place sales orders against. So we will save a dayshipping if
we order something from Paris and not from the madiab in
Marseille.” (Participant 18)

Talking about the computer program system in plate:in terms
of logistics process it’'s a huge improvement in rer of
workload. The savings in terms of days...is not cc#l for these
types of orders, but we save a lot in terms of wlokd and in
terms of possible mistakes and things like thatPa¢ticipant 19)

“We’'ve got a..progress meeting every second...week...”
(Participant 18) “It gives us an opportunity to llbat the order
book and see the delivery date...andeview the items that are
critical, the ones that are more urgent for Firm F(Participant
19)

Quality
Meaning of quality

1. Could you explain what quality means for the firnmdaits
suppliers?

“The quality standards we deliver against iSome form of
aerospace regulation bodyjnaudible part of recordiny...the
guality is the best in the world. (Participant 18}...
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Quality Planning

2. How are quality requirements determined with sugpt?

“Well if you look at Firm F’s purchase order, thefirst page has
got a lot of conditions on there...” (Participant 18)

3. Can you describe the type of relationship that esisvith
your suppliers?

“I think it is a good relationship. We do have atlof meetings
on a regular basis...” (Participant 18)

“It more than a relationship, it’'s a partnership.eWave a written
agreement with Firm F, we are not just supplyingrgsa we are
supporting them, with technical support agreements...
(Participant 19)

4. Would you say that the firm trusts its suppliers deliver
the required quality? How do you define trust?

“For the quality, | would say yes.” (Participant 19

“..they would trust us because their experience®whin terms
of quality...its not creating problems. There is sordescussion
sometimes in the past where...their complaint was enbike our
time to quote for example, or sometimes a list odris waiting
for quotes was a little bit long, so we had a Idtdiscussion and
we try to improve...not delivering everything rightow creates a
little bit of tension on their side because theyillsthave to
deliver to the end customer...they understand we adndeliver
100 percent, but trusting the fact that we give mhethe
information. So they know we are not hiding anytginfrom
them...explain what type of problems we have. Theyamlcan
trust us ... we can provide alternative solutions, way not be
able to provide new ones...we have demonstrated ihate have
a problem, we are trying to help them with alterivat
solutions...” (Participant 19)
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Quality Control
5. How is poor quality controlled or prevented withmaliers?

“Well firstly Firm F has their own rejection systemwithin

their own quality department. They will follow thahey will

send through a rejection note. We have our own quyal
system, we have a...form that needs to be filled obyviously

that will be sent back to Supplier F3 France, Franeill have

a look at that, if they agree they will agree eith® replace or
repair that part.” (Participant 18)

6. What type of performance measures are used in adhtrg
or preventing poor quality with suppliers?

“Here we don’'t have KPI's to follow the level of auity of
Firm F France. But the..Ifaudible part of recordiny...all the
suppliers are followed in terms of quality with a&tsof KPI’'s
which we measure their on time delivery...the quality the
documentation for example...all the technical deficceées...we
don’'t have these types of systems here.” (Partiaitpa9)

Quality Improvement

7. Can you explain how quality improvements are madethe
long supply chain with suppliers?

“We have a...department which is working on improvintpe
guality of the work we are doing internally...as wereanot
manufacturing anything it’'s more working on improng our
process...but not really on the quality of the protilbecause the
guality of the product is managed by some other pamy in
Europe...” (Participant 19)

Flexibility
Meaning of flexibility

1. Can you explain what flexibility means for the firmnd its
suppliers?

“...we were flexible with the bevel gear sets that weanaged to
supply...the refurbished ones to them...flexibility, wyo see
there’s so many procedures and stuff that’s in glacontracts, |
cant really see that” (Participant 18)
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Achievement of flexibility
2. How is flexibility achieved with suppliers?

“...right now, the setup, our global chain...with Firm is not
flexible...it’s very rigid. We need to go back to whave were
discussing earlier on having a more integrated ohawhere if
there’s change in the operational requirements itll wflow
directly back to the production line...it will adjustthis is not
really existing now...” (Participant 19)

“So yes flexibility is possible, but quality is noflexible.”
(Participant 18)

Other
Ways to improve competitiveness

1. Can you describe any other areas not examined ire
guestions above that may improve competitivenesistioe firm
and its suppliers?

“...the way for the future is by placing orders onethnternet...”

(Participant 18)

“...EDI could also be a way to improve, so we don’ave to
exchange paper...drop shipment could improve a littet...”
(Participant 19)

“...also the possibility for them to load...the purcha®rder on
the internet on our system, that's a way to improvae
relationship...” (Participant 18)

“...the big way forward is to integrate the needs tfe final
customer, go more into a relation between the opi®mraal needs
and the production time.” (Participant 19)

th
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Appendix K

Complete Single Case Studies

Fully written up versions of Case A, Case C, Casease E and
Case F are found in Appendix K. These cases havé een
included in the main report to help simplify readginCase B can
be found in the main report.
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Case A

General

Firm A is a producer of interior aerospace produdike seat
coverings. The firm is a recent subsidiary of ant@uotive firm,

which is also involved in the production of interimutomotive
products. Firm A has not yet begun to make any protd but will

use the automotive manufacturing facilities, labotorce and a
selection of the automotive suppliers to draw rawaterial for

aerospace product manufacture. Participant 1, theeator of

Firm A, says that production will be “Looking at ¢hautomotive
perspective and applying it to aviation.” Becausfkthis, Firm A

cannot be discussed independently from its autometi
background.

Suppliers and customers discussed within this casedy, the
product supplied and its strategic importance areeg in the
tables below. Whilst the criteria for long supply ha&in
classification for this dissertation requires sujpgk and
customers to be geographically distant, generallg another
continent, participant 1 has another definitionnrind: “...for me
a long supply chain is also a complex product owraaterial
that needs to go into my product...for example... (myoguct
involves) a very timeous process...which makes it amplex
supply chain, or a long supply chain.” A long sugpthain in
case A will not necessarily just involve supplieasd customers
who are geographically distant. It may also be @ply chain that
has a large number of steps or time length involvedorocessing
a product.
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Table K1: Suppliers identified by Firm A for analigs

Supplier Strategic part supplied to firm. Location
Why?
Supplier A1| Main material needed for product |Local and
manufacture from Supplier Al international

(Participant 1)

Supplier A2|“Scarce” material needed for Local and
product manufacture, as a result of international
infrequent production runs by
Supplier A2 (Participant 1)

Table K2: Customers identified by Firm A for analgs

Customer Strategic part sent to customer. Location
Why?

Customer Al| Participant 1 says that Customer | Local and
Al receives a “Safety component” international
from Firm A, which holds an
important function in aviation.

Customer A2| Participant 1 says that Firm A Local and
product supplied to Customer A2 jdnternational
a “Unique interior product” for
aesthetic reasons.

Speed

Better and timelier information
Communication

Participant 1 describes information sharing with ppliers as
“...the more the supplier knows about...material we deend our
manufacturing, the more he knows about our compatiye better
for the relationship.” Participant 1 describes infation sharing
between Firm A and its customers as “To try and|ltehe
customer that you are obviously the best...you would/ to
convince and maintain to your customer that the towser is
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first...by giving him the best price, the best qualitand delivery
when he wants it”.

IT

Information Technology communication between Firm, Ats
suppliers and customers is facilitated through elmaiebsite, and
an MRP system. Whilst IT does enable communication,also
has its problems, with participant 1 saying “...evéelryng today is
electronic which...has Ilost that personal touch...I'datler
guickly write an email then picking up the phone dan
phoning...every company basically has...an automatic..mMR
system...the system is too often to blame.” To tmydacounter IT
system errors that may arise as a result of chanigesilemand,
requirements and human error, electronic orders easkd
electronically to suppliers must be verified befobeing sent.
Face-to-face communication is regarded as an imaort
communication mode above IT enabled communicatiomhere
participant 1 would go overseas “...once a year oremy Six
months, scheduling one or two weeks depending omw hmany
customers you want to see or suppliers...”.

Lead time compression

Time reduction between the ordering of materialsrr suppliers
and delivery of these materials to firm A is depemd on when
customers place orders. Participant 1 says thateoirdg “...varies
from daily, to weekly, to every three weeks, depengl on how
much stock you are prepared to carry. Stock carrigdbviously
of vital importance, everybody wants to carry agtlle stock as
possible”. With less stock that the firm is willintp carry, the
more frequently orders have to be made to suppligigd ordering
of material from suppliers “...could be possible, bthtere are too
many outside external factors” (participant 1). Ildeatime
reduction between Firm A, its suppliers and customeequires
an understanding of the cost competitive dimensiégmmode of
transport like air freight allows for greater reduen in lead time
versus shipping the product, but results in incredscosts. A
balance therefore exists between lead time reducttend cost
with respect to international transportation.
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Synchronisation
Material order volume and frequency

Timing of placing material orders varies betweenppliers, but
in general ordering is done at the beginning of theek. A

Material Requirements Planning (MRP) system is ramthe end
of the previous week, also accounting for the cunrstock levels
at Firm A. Participant 1 says that material requirents are sent
out “...even if a release of an order to a supplieash’t

changed...because it keeps that communication Ilinkingd

Quantity of materials ordered is generally estabhBd at the
onset of the relationship between Firm A and itgppliers, where
supplier batch run sizes and packing quantitiesedptine the size
of Firm A’s economic order quantities. The timing customer
orders placed with Firm A may be regular in the easf an

ongoing aerospace project, but irregular for the ce+off

customer. Quantity of product ordered by customémsm Firm A

is often dependent on the interior size of the aaft to be fitted,
where “it could be a three seater, or it could bdiwe hundred
seater, or something like that...” (Participant 1)

Capacity constraints

Internal supplier capacity problems give rise to riRi A

production delays. These delays affect the supp&ecustomer
based on a “...priority setting by the supplier...” (Ri@ipant 1)

This means that if Firm A is high up on the suppkelist of

prioritised customers, they will be receive theiraterials sooner
than a customer lower on the list once supplier &@py problems
have been corrected. Delays between Firm A and duastomers
may result from Firm A having internal manufactugincapacity
constraints and quality problems, supplier problemsnd late
customer notification on which product to produckelays as a
result of capacity constraints in thlenks between supply chain
members also arise. This is seen in a transpormatimode like air
giving passengers first priority in peak season &ircraft

capacity, possibly bumping off supplier or firm go® from the
flight. Flights to the required destination may nbt running
when needed, or may be overbooked.
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Dependability

Processes and procedures to ensure dependability

The verification and understanding of orders plackeétween
suppliers and Firm A is required to achieve on timeliable
delivery of product to Firm A. In addition to theetivery of
product, the delivery of the required documentatiomspecially
with overseas suppliers, is essential. Whilst ensgrdependable
delivery to customers is largely about managing deéimes,
processes and procedures for dependable deliverg aitso
something learnt from experience. Participant 1 sayhat
contingency plans may be put in place in certairses, but for
the most part “there is no specific route that yoan take...”

Quality
Meaning of Quality

A quality definition for Firm A and its supplierssisubjective,
and dependent on what the customer requires. Custom
requirements, together with technical inputs fromirmx A,
determine what material and quality levels would beeded from
suppliers to complete the product. Participant lysahat the
ideal quality level for Firm A is to have a “0 ppm(parts per
million) quality defect level, and “to have no qu#l claims from
the customer.” Participant 1 sums up what qualityeans by
saying that “maybe in a nutshell, if you exceed yomustomer’s
expectations, then you've achieved quality.”

Quality planning
Quality planning process

Quality requirements with suppliers are determinddrough
documentation, and possible verification from cumtxs on the
suppliers inputs for their product. Quality requments with
customers are achieved again through documentatieond a
thorough understanding of what the customers wanntitial
guality target setting of what the customer requiréor their
product is made (“is he happy with 100ppm?”). Ifetlcustomer
wants further quality target setting below that &y Firm A’s
costs will have to increase to achieve that lev@in top of the
customer’s required quality levels, participant 4ys that Firm A
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also adds an additional quality buffer to that Iév&o make sure
that we are always achieving the customer’s reqmieats”

Trust

Participant 1 says that a “partnership” type rebatship exists
between Firm A and its suppliers, where a “win-wsntuation” is

required to be successful. Trust between Firm A atsdsuppliers
is established “over time”. Participant 1 explaittsat indications
that trust exists between Firm A and its suppliersuld be seen
in Firm A putting “unreasonable demands on the slipp and yet
he would be successful”, and professionalism andhaggement of
the supplier personnel. A relationship between FiAnand its
customers must involve “mutual respect”. Participaln says that
trust between Firm A and its customers is seen whiea customer
does not have to “worry” about Firm A, and when firA is “in

the top 20 of my customers favourable supplierstudt is also
established with the “initial contact...the first img@ssion...and
the first communication you make” with your custorse

Quality control
Quality control process

Suppliers are expected to deliver the right matéreach time.
Quality systems play an important part in contraolgi or
preventing poor quality with suppliers. Participardt explains
that once you “live” the system, you can be “70 80 percent
sure that you are going to get good parts out df ithe system
however should not be implemented just for the pase of
having a system. Because “100 percent” inspectidnircoming
materials from suppliers is not possible, some “dam sampling
testing” and “inspection” by Firm A is required. @sistent
guality problems with incoming materials from supgis may call
for stepped up quality inspections, “additional atsdin process”,
and supplier on-site inspections. Because qualigeds to start
with satisfying the customer, all means should besed in
preventing poor quality parts from reaching the tarmer. If parts
of poor quality do reach the customer, an overseasvice centre
corrects the quality issue.
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Performance measurement

Performance data is collected within Firm A and idas suppliers.
Participant 1 says that performance measures usegedd on
“...the processing of the material...there are vastngs that you
can do.” A number of measures may be used with oosdrs, it is
important to “look at all possible options.”

Quality improvement

For any quality improvements to be made with sugps, a
guality management system needs to be in place. ifsudn the
form of process audits, system audits and qualipntrol audits
may identify areas for supplier improvement. On tlcestomer
side, no active product quality improvements aredma

Flexibility
Meaning of flexibility

The meaning of flexibility for Firm A and its supigrs,
according to participant 1, is the achievement odnftealistic
demands, or unreasonable demands” that are placad tle
supplier by firm A. This can be seen in the firm arfging the
original order given to the supplier. A supplieriirally shows
flexibility by saying “lll see what | can do.” If ite supplier
follows through with what has been said, “Then h@nginces me
that he is more flexible”. The meaning of flexibiyi with
customers is a more “subjective” matter, and is eegent on
where you are positioned in the supply chain.

Achievement of flexibility

For Firm A to try and achieve greater flexibility ith its
suppliers, an understanding of the suppliers’ proses is
required. The “buying-in” of suppliers into improvg levels of
flexibility with Firm A is also a requirement. Whdst the
customer expects flexibility from Firm A, an undéamding of
what is required to achieve that flexibility is @ missing.
Participant 1 says that flexibility for the customeequires not
only Firm A to be flexible, but also the supply cdlmamembers
below Firm A to be flexible, as a result of the pple effect that
exists”. Achievement of greater flexibility with ctomers
generally also has a cost attached to it: By inciag stock
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levels at Firm A, an added inventory cost, quickegsponse to
customer needs can be achieved; faster deliverygobdds to the
customer is possible using a more expensive modetrahsport
like overnight air freight versus slower ship fréig and
increasing internal production capacity levels, pddy through
incurring the cost of more machines and labour,oadlfor more
flexibility.

Other
Ways to improve competitiveness

The cost dimension is important for increasing the
competitiveness of Firm A and its suppliers. Parpi@nt 1 says
that payment of goods in South Africa generally Wweron a 30
day cycle, “Yet the norm in Europe is 90 days” Bwwing longer
payment terms to suppliers, the cash flow cycle ilsproved,
which “leads to regularly getting in more funds...h lincreasing
competitiveness for Firm A and its customers, orgational
efficiency within Firm A is important. This may beachieved
through increasing labour efficiencies, possiblyrabhgh multi-
skilling. The automation of the MRP function betweesupply
chain members, where systems communicate with onetler,
may also aid in improving efficiency.
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Case C
General

Firm C is a distributor of aircraft components, pas and
materials utilised in the aircraft maintenance amdnufacture
sector. A “semi” long supply chain exists from Fir@ to its
customers, who are found in Africa or off the coadtAfrica.
Suppliers and customers discussed within this casaly, the
product supplied and its strategic importance areeg in the
tables below.

Table K3: Suppliers identified by Firm C for analgs

Supplier Strategic part supplied to Location
name firm. Why?
Supplier C1| Paint Germany

Participant 3 says that Supplier
C1 product “...represents about
20% of our annual turnover at
the moment...”

Supplier C2| Filters USA

Participant 3 says that Supplier
C2’s product is “...strategic
because it’s a very common
replacement item during
aircraft maintenance”

Supplier C3|{ Windshields for aircraft France

Participant 3 says that Supplie
C3’s windscreen product is
needed as it is “...an item that
an aircraft could get grounded
if a bird strikes it, so the
urgency and access to stock [is
probably quite imperative to an
airline”
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Table K4: Customers identified by Firm C for anaiys

Customer Strategic part sent to Location
name customer. Why?

Customer Paint, to aircraft hardware, toMauritius

C1 aircraft components

Product supplied to customer |s
strategic for financial reasons

Speed

Better and timelier information
Communication

Participant 3 says that Firm C and Supplier C1 shar “lot of
information” between themselves. Rough order detailike
material types, delivery times, amounts, and coste given.
Monthly invoicing reports are shared, as well adommation on
activity in the South African marketplace for newroducts.
Supplier C1 shares new technologies and projectadst with
Firm C. This allows Firm C to then share the relava
information with its customers. Participant 3 viewsformation
sharing with suppliers as a “..open two way chanhel.
Information sharing with customers is important fmo“...a sales
point of view...” Once the sale has taken place Fiinneeds to
notify the customer about shipping details so thestomer can
“track” or trace their goods shipment. Customer €Hhares spare
part numbers, quantity of material requirements amdterial
usage frequency information with Firm C.

IT

Modes of communication used for sharing informatibetween
Firm C and its suppliers include phone, email, farnd vendor
reports. Firm C uses specific software tailored forstribution
activities in the aerospace industry. This allowsrk C to draw
information about supplier and customer activityarPicipant 3
explains that this allows Firm C to find out “...whave've
guoted, how many times have we quoted, volume oftemdial
sales, what sales we did get orders for, so in thwaay the
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primary information that they want to know.” Commigcmtion
between Firm C and its customers is done throughkléphone,
fax, email” and aerospace specific software. Quodas, order
acknowledgement, and shipping and order status “.domme on
software and electronically transmitted via email.”

Lead time compression

Firm C generally places orders in advance with Sligp C1 to
aid in timely shipping of goods. Air freight instdaof shipping
freight is used when orders need to be sent quictdyFirm C.
Lead time compression between Firm C and its cusdosnis aided
by the use of aerospace specific software. Par@oitp3 explains
that the software “...is almost like a one entry puoimall, the
processes are quite a straight line.” Participant sdys the
software has allowed Firm C to have “...shrunk ournpuete
cycle...” of administrative activities. Firm C keepsn hand
safety stock for Customer C1 for fast moving stock.

Synchronisation
Material order volume and frequency

For known projects, material order frequency frompgliers is
based on Firm C’s customers consumption forecasock levels
held at Firm C; and sea or air transportation tim®@articipant 5
says that Firm C orders paint from Supplier C1 on“r&gular
basis” But if an AOG or Aircraft on Ground occursvhen an
aircraft needs parts as soon as possible, Suppl@r can
airfreight goods to Firm C within 48 hours. Partpa@int 3 says
that “...we would be ordering at least 3 months comguion...”
of goods from suppliers. A three month order covelsout two
months of shipping time, and provides a month offflem stock.
The quantity of material ordered by Firm C is “fldii, as the
aerospace “market (is) not so regular.” (Participarb)
Unforeseen customer product reworks may result immF C
having to airfreight in a product like paint wheruffer stock is
inadequate. Customers order goods from Firm C baeadprice,
delivery conditions and the “...situation they finthamselves in”
(Participant 3). If a customer finds themselvesarsituation like
AOG where they need to obtain parts as quickly asgible and
Firm C has the part, the customer will order as s possible.
Customer order volumes are based on “min/maximunvels”,
where the “reorder process” is the customer’s resqobility.
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Participant 3 says that “We at times prescribe mmom order
guantities or price break quantities...” for certapmnoducts.
Capacity constraints

Delays as a result of supplier capacity constraimtscur when
Firm C orders large batches of paint from Suppli€l.
Participant 3 says that “...when | order 10 kg’s odipt from the
manufacturer, generally that would be on the sheéffl order 300
kg’'s of that same paint from the manufacturer th&miously the
production time is a bit different.” It is importanto know how
long it takes suppliers to produce the larger ba&sh but
participant 3 does say that the ordering of lardgpertches “...isn’t
a regular occurrence.” Delays from external capgcproblems
between Firm C and its customers may result fromlidgit
availabilities” as airlines do not fly out of Johaesburg “...to
each and every country.”

Dependability

Processes and procedures to ensure dependability

From Firm C’s supplier purchasing point of view,grresses and
procedures are embedded within their aerospace ispgec
software. Purchase orders are generated using tdo$tware.
Regulatory requirements of paints first need to beet before
they can be sent to Firm C. Paints, according toatRapant 3,
“...are classified as dangerous goods, you can’t jesttch the
first available flight and it will come out to Afcia.” Other
supplier products sent to Firm C “...are more strdifgmward
because they are not dangerous goods, they are plstsical
boxes containing the parts.” (Participant 3) Fromp®lier C1’s
point of view, there are no specific processes grdcedures in
place to achieve on time reliable delivery of goodshe process
involves getting the order, defining the lead tinmmequired for
that order, and then trying to meet the lead timko achieve
reliable delivery, participant 3 says that an unsit@nding of
supplier “standard lead times” is required. A “wieh procedure”
exists between Firm C and customer, from materiadpédtch out
of store to freight forwarder. But aspects like ght availability
are out of Firm C’s control and cannot be put in&o written
procedure to ensure reliable delivery. Trackinganhation from
Firm C allows Customer C1 to monitor order progress
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Quality
Meaning of Quality

Quality to Firm C and its suppliers means “lead &ntontrol”
through monitoring the requested delivery date wersactual
delivery date of product from suppliers; and “praducontrol” of
incoming material from suppliers. Quality may alsimclude
documentation or a “certificate” associated withetmaterial.
Quality to Firm C and its customers means “prodgatality” and
delivery of goods to customers on time. Participahtsays that
even though supplying a quality product is importagustomers
“...always like to gauge your quality by deliveringoyr material
on time...”

Quality planning
Quality planning process

Planning for quality with suppliers is generally rtwolled by
prescribed product specifications, product standamr defined
part product numbers as per the OEM, airline or manance
firm. Planning of quality requirements with custonse is
dependent on “International aviation regulation...Pgrticipant
4) standards, as well as “...other criteria that eadhline or each
customer will have that isn’'t necessarily prescribe
specifically...” (Participant 3)

Trust

A “positive relationship” exists between Firm C amid suppliers.
Participant 3 says that if “...you have a good rebtatship, you
can be able to get credit terms for (from) a suppliand then
you also help yourself to have a positive cash flowarticipant
5 says that it is “nearly a friendship” between mirC and
Supplier C1. A *high level of trust” (Participant)5exists
between Firm C and Supplier C1. Participant 4 inrmkiC says
that trust does exist, but this is because a “...qgluaation system
of each supplier...” is in place and “...we follow upnothe
guality system on a monthly basis.” A “pretty goodlationship”
(participant 3) exists between Firm C and its custrs, with
participant 6 going so far as to call it a “partsaip”.
Relationships with customers are highly dependemt specific
people within a firm. If a specific contact persamoves out of

“
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that customer firm, participant 3 says that “...yotad all over
again.” Trust between Firm C and its customers éxiscause the
links between supplier and customer are “pretty ngparent.”
This is seen in the customer being able to audirtnFiC by
arrangement. Firm C is also a distributor of a knowDEM
product, and if the customer has confidence in t@&M, the
customer will have confidence in the distributorhi® is provided
product traceability on Firm C’s behalf is evident.

Quality control
Quality control process

Full traceability of the product from supplier toirtn C is “...an
extremely important factor” (Participant 4) in quea control. A
guality system needs to be in place to ensure tadclety of both
product and the “...certificate associated with it..(Participant
3) A discrepancy reporting system contained in Fi@is software
and monthly management system meetings helps cdnquality.
If Firm C is first unable to rectify the quality pblem, the
reclaim is sent back to Supplier Cl1 in Germany. Awerage
overall lead time from suppliers is generally usddr this
measurement. Quality control between Firm C and d¢tsstomers
is achieved using the customer complain system fbum the
guality management system. Customer complaints adelressed
at monthly quality meetings, where action is takaacording to
the severity of the problem. Participant 3 says ttha quality
control “...communication to and from the customer \ery
important. And has to be timeous as well...”

Performance measurement

Supplier product quality performance measures aa&ken, but
“...delivery times required versus actual...” (Partiampt 3)
measures from suppliers are not. Instead averagkvdey lead
times are taken, as it is difficult to calculateetltomponents of
transhipment times due to lack of visibility. Perfoance
measures are used with Firm C and its customersitiPigpant 3
explains that one measure is “..the number of cus¢om
complaints versus the number of line items deliveeréo the
customer...” Customer satisfaction questionnaires @Eyp“very
simple” responses (Participant 3). Performance me&as need to
identify quality problems at the receiving point dhe process
from suppliers. Because of this “...the volume of dispancies
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associated to deliveries from suppliers to us igynsficantly
higher to what we then have to the customer and us.

Quality improvement

Firm C gives “specific feedback” on performance ampdoduct
guality to its distributorships or main supplier®s @ monthly and
annualised basis. Firm C gives “widespread feedBatekits non-
distributorships or ad-hoc suppliers. Quality impeaments with
customers are made through the customer complaimc@ss in
the quality management system. Participant 3 saysattthe
customer complaint process allows you *“...to create
preventative action request or a corrective actimguest which
in itself will create improvements in the qualitystem.”

Flexibility
Meaning of flexibility

Participant 3 says that “Flexibility of payment tes are (sic)
probably one of the key aspects” with suppliers.ekibility

between Firm C and customers means flexibility ipayment
terms”. The size of the customer market in Africa ielation to
the customer market in Europe and North Americamall. With

Firm C supplying the African market (except Northfrica), it

needs to be flexible with customer payment terms keep
volume. If customers in Africa do not pay on tim&jrm C is

lenient, with participant 3 saying that “...you lelhdse customers
go a bit beyond their payment terms and accommodétat in

your prices...”

Achievement of flexibility

The placing of supplier stock with Firm C on conaigent would
allow Firm C to deliver product to customers as “ffieiently as
possible.” (Participant 3) But some manufacturere dot like
placing stock with Firm C, as they “...don’t feel thahey have
control over the material anymore once it’s somewhelse.” If
the placement of products on consignment with Fi@mis not an
option for a supplier, an increase in “payment tasfmwhere you
“...sell the product before you actually have to pd&gr it...”
(Participant 3) may help achieve flexibility. Fir@ can locally
customise certain products from supplier C1 in Gany,
allowing it to respond quicker to local customereds. Achieving
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flexibility between Firm C and its customers depasndon
flexibility in payment terms. A “win-win” paymentisuation must
be in place between Firm C and its customers.

Other
Ways to improve competitiveness

Freight costs from goods transportation between pdugr and
Firm C add “...a huge impact to the bottom line pricd a
product...” (Participant 3) Participant 4 says on ifgkt costs that
“...there’s not much that can be done, except inciagsvolumes
to get better price...and consolidation.” Costs adsated with
bank charges and payment to suppliers in foreigmreocy do not
aid in improving Firm C competitiveness. Particiga® says that
to improve competitiveness “it is important to knowho is
speaking on the other side of the relationship.”eTthevelopment
of a local supplier base and a support base “...whierdhe long
term everyone would benefit...” (Participant 3) wouldelp
improve competitiveness in the local aerospace istdy. A
defined code of conduct in the aerospace industrtyifi which
companies and individuals could register themselveasd some
simple mechanism to avoid corruption...” is missingom our
local aerospace industry.
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Firm D produces interior and exterior components fbe

aerospace industry. Suppliers and customers disedisgithin this
case study, the product supplied and its strateigiportance are
given in the tables below.

Table K5: Suppliers identified by Firm D for analigs

Supplier
name

Strategic part supplied to firm. Why?

Location

Supplier D1

Specialised materials

Supplier D1’'s materials “provide half
of our total expenditure”
(Participant 7)

USA

Supplier D2

Precision formed sheet metal
components

Supplier D2 is strategic “in terms of
money expended” (Participant 7)

UK

Supplier D3

Aircraft components-Rod ends and forkrance

ends

Supplier D3 is strategic “in terms of
money expended” (Participant 7)

Supplier D4

AGS (Aircraft General Spares). Bolts,

washers.

Supplier D4 is a stockist for Firm D,
with a Service Level Agreement (SLA

in place that has reduced lead time for

delivery of goods. (Participant 8)

UK, but
administration
done in Germany

Supplier D5

Sheets and billets.

Supplier D5 product is supplied to Firm

D based on Customer D3’s negotiated
amounts and prices (Participant 8)

France
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Table K6: Customers identified by Firm D for analgs

Customer Strategic part sent to customer. Location
name Why?

Customer D1 | Sole supplier for certain interiartUSA
panels for an OEM aircraft

Product supplied to customer |is
strategic for cost reasons

Customer D2 | Avionic racks for an OEM aircraft France

Product supplied to customer |is
strategic for cost reasons

Customer D3 | Manufacture of the wingtip for anUK
OEM aircraft

Product supplied to customer |is
strategic for cost reasons

Speed

Better and timelier information
Communication

Engineering, demand and supplier performance isredabetween
Firm D and its suppliers. A long term agreement iis place
between Firm D and Supplier D1 to facilitate onggin
communication. A greater amount of communication corcs
between Firm D and its suppliers compared to thaithw
customers. Participant 7 explains that this is “.chase it is
much more frequent...we are following up on orderseeyw single
day...in terms of sheer frequency and volume...its mogood or a
bad thing, it’s the way the business works”. Infoathon sharing
between Firm D and its customers includes “Almosteeything
from our systems, manufacturing capacity, resourca&pacity,

financial aspects of the business, procedures and
policies...quality audits.” (Participant 7) Participa7 from Firm
D says that customers “...look at our business riglitom the

front end right to the back, they know probably msich about us
as well know about ourselves.” Participant 12 says lot of
information” is shared between customer D1 and FiDm
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IT

Communication between Firm D and some of its supps$i is
“...C2C, or system to system...” (Participant 7) But tnall
suppliers are willing to participate in electroncommunications.
Email communication is used between Firm D and athe
suppliers. The communication link between Firm D dants
customers is “...highly technical, and formalised”,ittv “...a
variety of electronic interfaces” (Participant 7)irfh D s
“Obliged to use” (Participant 7) certain online Il@pplications
with Customer D1 and Customer D3 for purchase osdend
advanced shipping notices. The type of IT communica used in
Firm D is also department dependent, with purchgsand quality
having different ways of accessing the customerrtRapant 12
says that daily communication between Firm D ands@umer D1
is done “old-school” through the use of phone caHed email,
but data placement is done through online infornoatiexchange
portals, where both parties can securely connect a@et data.
Commercial applications are also wused for commuubica
between Firm D and Customer D1.

Lead time compression

Participant 8 says that lead time compression betwédirm D
and its suppliers is only possible “...if they becom®&ockists for
us”. Participant 7 says that the possibility of teatime
compression with suppliers “varies enormously, theare some
suppliers where you can basically order off the dhegou place
an order, they get it prepared and send it...” Otle@mponents
like Aircraft General Spares “...where there are stagres on the
market as a whole...” require intervention by the heg OEM
customer to the supplier for Firm D to obtain thearp.
Participant 10 highlights the importance of straiteg
relationships with suppliers in lead time reductjiowhere if you
“...are buying bits and pieces from different supplke whenever
you need something, then you have to wait for thoemal period
for the lead time, but if you're strategic you coiitute maybe 10
to 15 percent of the profit then obviously they Wwrlegard you as
an important...customer” Lead time reduction with $uigr D4 is
achieved by establishing forecasts and putting $eevLevel
Agreements (SLA’s) in place. The use of air freightstead of
ocean freight is important in achieving lead timeduction.
Participant 7 says that “There is always a balamciact to be
made between cost and lead time” when consideriragnshipment
modes. Lead time compression between Firm D andpdiep D1
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is enabled by Supplier D1 producing a quarterly raihmaterials
all at once for Firm D. The material from these qtexly runs is
released based on Firm D’s actual orders to Suppli2l,
eliminating the time taken for production each timEhis allows
Supplier D1 to achieve efficiencies of scale by méacture of
the whole batch at once.

Choice of transhipment mode between Firm D and d¢tsstomers
is important in lead time compression. In additiom the actual
costs of transhipment choice, product charactecstiand cash
flow must also be understood. Participant 7 saysttla large
amount of aerospace product cannot be “...put out tbe sea,
there’s all sorts of dangers, product being affectey damp air,
...corrosion plays a big part, packaging plays a ppiart, and cash
flow plays a big part...if you order something nowathyou are
only going to receive in 6 weeks time, you've gotpay in 30
days, so you actually paying for the product longfbre you
receive it...” Participant 7 says that their consdtdon of
shipments from logistics hubs “...is cost effectivbut not lead
time effective.” Participant 12 from Customer Dlysathat Firm
D keeps a large on hand stock of material to ensdire delivery
to them in the USA. This is done as Customer D1 sloet want
to stock inventory. Participant 8 says that leadnéi can be
reduced from Firm D to the customer by improvingtennal
capacity at Firm D.

Synchronisation
Material order volume and frequency

Frequency of materials ordered from suppliers isndoaccording
to the MRP system, which takes into account custordemand,
stock levels and lead times. Shipping times for unpinto the
MRP system are taken “at the extreme”, where anuasgstion is
made that a shipping consolidation of goods has mbeeissed.
Quantity of material ordered from suppliers is bds@n Economic
Batch Quantities (EBQ’s) from the MRP system, whiakcounts
for customer demand and current stock levels. BBQEs do not
apply to all product lines, as some suppliers apptynimum
order quantities or price breaks for certain protlicA long term
agreement is in place between Supplier D1 and FOmto ensure
“security of supply.” Quantity of material orderedy Firm D
from Supplier D1 is determined by quarterly foretasrder
amounts plus a possible 25% increase above thatuarmhoThe
frequency of material orders placed by Customer With Firm D
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is based on their master schedule from the ERP emstThese
orders must be placed within Firm D’s available nluem of
manufacturing days. The quantity of material ordereby
customers is generally based on a schedule. Pgraici 7 says
that “We generally know from past experience that’we got
stable contracts...we know what we producing everyntin..it’'s
a drumbeat”.

Capacity constraints

Delays as a result of supplier capacity problems different for
certain product categories. Raw material delays nomcur if a
mill breaks down. Participant 7 says that Firm Dadl® with these
breakdowns “...on a one to one basis.” Delays in Firn
receiving paint may occur due to interaction betweghe paint
supplier and OEM, where the paint supplier must denaterial
samples to the OEM customer for checking beforepphng to
Firm D. Participant 9 says that the biggest delay® due to the
high levels of material testing in the aerospacauntry. Delays
from certain suppliers may be dealt with by gettinge OEM
customer involved “on the rare occasion” to ensuFerm D
receives material. Delays in sending products tstomers from
Firm D may result from “...bottlenecks in the proces$
(Participant 7) Bottlenecks may arise from inaccteranventory
counts; buyers slipping up; incorrect min/max leggelchanges in
schedule; scrapping of parts; and shortage in mialesupply
leading to build up of work in process. Participad2 from
Customer D1 says that Firm D does a good job inigdting
delays, as “they are willing to hold stock for us.”

Dependability

Processes and procedures to ensure dependability

A system at Firm D is in place to help “place ordetimeously”
(participant 7) with suppliers. A 60 day report ent out to
every supplier “...every month, continually on a twmonth
window...” (participant 7) for the supplier to confir that orders
on the report are still on schedule. Quarterly slpp
performance feedback allows suppliers to raise Esu
Participant 11 says that a change to quarterly pratdon runs at
Supplier D1 allows for “flux” in the system, wherepikes in
demand from Firm D can be covered by “backfill” arders.
Processes and procedures between Firm D and itsocuers exist
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“...in all parts of the business, that's part of thequirements of
Customer D1 and Customer D3...they want to see thau'ye got
it documented, and not only documented,...you musbvehthem,
not tell them” (Participant 7) Customer D1 holds ekdy or even
bi-weekly telephonic discussions with Firm D to eme that
processes and procedures are followed. Particip@ansays that
main reasons for late delivery to the customer &aecombination
of...late deliveries from the supplier, for whateveeason, and
probably just production planning.”

Quality
Meaning of Quality

Quality between Firm D and its supplier’'s means ttleuppliers
“...deliver on time...they deliver the right stuff tohé¢ right
guality, and...accompanied by test reports or cecdafies of
conformance...” (Participant 7) Participant 8 breakewn quality
into two parts. Firstly, quality is concerned withocumentation
like the certificate of conformance (CFC). Secondlguality is
concerned with physical characteristics like matdrisize,
dimensions and shelf life for products like paint®articipant 10
describes quality as a supplier delivering a comiomg product
with the correct quality with all completed correatelevant
documentation. Quality between Firm D and its custss is “...a
broad focus...” which means delivering the right gsodat the
right time, in the right quantities, to an acceptabquality”
(participant 7). Participant 12 says that quality one of the
“highest priorities”.

Quality planning
Quality planning process

Quality requirements set with suppliers are depemd®n the
customer’s specifications. OEM customers are gehlgrenvolved
in determining stringent initial part or componegpecifications.
Once specifications are determined, manufacturingogesses at
both supplier and Firm D are kept standard as perstomer
requirements. Delivery of the product from suppBeto Firm D
requires a certificate of conformance to state ththe product
conforms to the required customer specification. aQty
requirements set with customers look at “delivergdaquality”
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(participant 7) criteria. These criteria are detemed by the
customer.

Trust

Participant 7 explains the relationship betweennkiD and it's
suppliers as “...arm’s distance, for no other reasmumt that we
are probably separated by ten to twenty thousantbrkietres.”
This means that the relationship with suppliersnist what Firm
D would like it to be, as the ability to visit a pplier and
“...l1ook in someone’s eyes..develops much more perdona
relationships.” Even so, the relationship with suligps is
generally “...pretty cordial, knowing that we do ndtave too
much leverage of ourselves with the suppliers...” §hs because
Firm D represents a fractional part of most of thieg supplier’s
turnover. Participant 8 identifies language as arrbar in
relationships between Firm D and especially Frensippliers.
This has been addressed by identifying “...a certaupplier that
is quite clued up” in France as a middleman, whaisie with
French suppliers on Firm D’s behalf. Participant Bhys that
“Partnership models” are highly important when sett quality
requirements with suppliers. On trust with suppBemarticipant
7 from Firm D says that “...there’s no such thing &rsist when
you get to the aircraft industry, guys have got perform to a
certain standard...you want documentation...” Partiaipa8 says
that trust depends “...on the commodity”. If the pruod is an
AGS like a bolt from Supplier D4, not every bolt thecked. But
metal sheets from Supplier D5 are frequently chetke

Participant 7 from Firm D says that the relationghiwith
Customer D1 is “very good” and the relationship WwiCustomer
D3 is “good”. Participant 12 from Customer D1 saybat the
relationship with Firm D is “judged on the basis offerit”, with a
good relationship dependent on Firm D’s performaroea set of
stipulated criteria. Trust between Firm D and cusers ‘is
earned”, based on Firm D’s historical performandearticipant
12 says that trust has an “expectation” to it, wlhdrecause Firm
D has historically met Customer D1's requirementhey will
maintain so in the future relationship.
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Quality control
Quality control process

Supplier quality issues are picked up on inspectiatnFirm D. A
level one basic inspection examines whether thedprad is “...the
right stuff... (In) the right quantities...” A level tw inspection
may require “...further testing....” of the product (Recipant 7).
If a supplier quality issue is found, it is regisesdl. The buyer
then takes the issue up with the supplier. Qualptgrsonnel are
involved if required and corrective action repordse sent to the
supplier to ensure the quality issue is rectifieQuality control
is required of both supplier product and documendat with
participant 7 saying that “In the aircraft industtige general rule
is that everything on the aircraft should be trabksa back to
origin”. Participant 9 says that an issue with qidglcontrol is
that checking of approved suppliers and their apge materials
is done in receiving, whereas “...that should actyable a check
with procurement...” before goods arrive at Firm DarRicipant
10 says that a problem in quality control may occwhen
purchasing a defective product from a distributon iSouth
Africa, who purchases from a distributor overseadowthen
purchases from a manufacturer overseas. In tryiogréctify the
problem and “...somebody in-between there is not cemiing its
going to impact your production...”

A “multilayered approach” (participant 12) is taketo quality

control between Firm D and Customer D1. Customer manitors

Firm D’s incoming quality and documents quality treés. If a

non-conformance is found, Firm D does a root caasalysis and
possibly a “5 why” (participant 7) analysis to addis the cause.
If the quality problem is not found in this way, €wmer D1
field personnel are sent to Firm D to determine wdhethe

problem lies. Customer D1 uses the “carrot and Istepproach”
in achieving quality, where a financial reward isivgn for

required and above quality levels and penalties an@osed for
poor quality levels.

Performance measurement

Performance feedback on quality and delivery crigders given to
suppliers once a quarter. Suppliers are notified iofmediate
problems on a daily basis by buyers in Firm D ifquared.
Customer D1 personnel again take a “multilayeredomyach” in
measuring Firm D performance. Customer D1 gives thdy and
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guarterly feedback, and a yearly on site “produatioeadiness
review” (participant 12) of Firm D’s facilities. Sip floor data
collection at Firm D monitors internal performance.

Quality improvement

Quality improvements are not made between Firm Dd aits

suppliers, with participant 7 saying that “...qualitg taken care
of via the OEM’s”, as most suppliers that Firm D eass have

already been quality rated by the OEM’s. But parpi@nt 8 from

Firm D says that quality improvements are made wéghppliers

via performance feedback, non conformance reportsid a
interaction with suppliers. Participant 11 from Salper D1 says

that “Any quality changes originate from trust” an@o methods

exist in trying to improve quality. First, interaoims with Firm D

can determine whether beneficial changes can be en&lecond,
internal systems and performance measures in plac&upplier

D1 monitor outgoing product quality to Firm D.

Quality improvements between Firm D and its custome
“basically come...from the OEM” (participant 7) Fird produces
the OEM customer product to plan, and any changeslento the
standard plan, such as materials used, is deterthithg the

customer. Participant 12 from Customer D1 says tloptality

improvements made are dependent on relationships] whether

firms want to improve themselves.

Flexibility

Meaning of flexibility

Flexibility between Firm D and its suppliers “...mesmeing able
to change...delivery schedules, or delivery quantstieor react
to...Aircraft on Ground, which is the highest prioyit of
requirement...” (Participant 7) Participant 8 saysathflexibility
“...means a lot to me, but not so much to supplierehere some
suppliers are not willing to make beneficial chasger Firm D.
Participant 8 also gives forward that “Flexibilitys a matter of
perception” and there is “no generic statement &t suppliers”
to explain flexibility. Participant 11 says that [Imited
flexibility in product quality” exists in the aerpsce industry.

Flexibility between Firm D and Customer D1 and Caomter D3 is
“...really a flexibility with regard to adapting thehanges that
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they want, and it could be in terms of materials$,ciould be in
terms of design... the initiative is in the OEM’s cani
(Participant 7) Flexibility is required from Firm Dwvhen the
customer asks for shorter lead times for productlivery,
sometimes in the expediting of supplies, a cost “hiah you
cannot pass onto the customer.” (Participant 7) tRapant 12
says that “There’s not much flexibility” between €wmer D1
and Firm D in meeting delivery and quality criteriaas the
programme that Firm D supplies for is highly consitted. For
other suppliers supplying for other programmes thes “greater
flexibility because the (delivery) rate is slowerParticipant 8
says that flexibility with customers means that tiie customer
has an unforeseen event, “...we need to cater fort.thia

Achievement of flexibility

Participant 7 says that “...mutual communication...tlsa@all we

can do from this distance” is required to achieviexibility

between Firm D and its suppliers. Participant 8 sdahat “It is a
matter of communication” to achieve flexibility wht suppliers.
Participant 11 says that the number one thing foexfbility is

“visibility” into the OEM customer’s demand, whictwould help
[imit “fluctuation in demand for our product.” Pdactipant 11 says
that the move to quarterly forecasts between Firmamd Supplier
D1 aids flexibility. Participant 8 says that achiag flexibility

with customers is based on “...the culture of the gtamers)
company” Participant 7 says that Firm D’s “desigffioe needs
to be extremely flexible...” with regard to produceslign changes
for customers.

Other
Ways to improve competitiveness

Participant 8 says that establishing Service Levedreements
(SLA’s) between Firm D and its suppliers would leta improved
competitiveness. SLA’s would be established withethop ten
suppliers “in terms of the value that we spend” ahskrategic
value that they add to our supply chain”. But suigps do not
want to get into an SLA, possibly because “we makg such a
small percentage of their turnover”. Participant says that
supplier audits may improve competitiveness.
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Participant 8 says that the crux of improving comipiveness
between Firm D, its suppliers and customers lies docurate
forecasts and SLA’s. Participant 12 says that imgng
competitiveness with customers is more of an “issafemarketing
than performance.” Because of South Africa’'s gequrie
location, the countries aerospace industry is redaty unknown.
“Active marketing” is therefore required. Participal2 also says
that South African aerospace should “offering a t@eém service
and technology” to differentiate ourselves in theeraspace
market.
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General
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Firm E produces interior and exterior components tbe

aerospace industry. Suppliers and customers disedisgithin this
case study, the product supplied and its strateigiportance are
given in the tables below.

Table K7: Suppliers identified by Firm E for analigs

Supplier Strategic part supplied to Location
name firm. Why?
Supplier E1| Participant 13 says that South Africa

Supplier E1 supplies “All my
aerospace materials...”

Table K8: Customers identified by Firm E for anaiys

Customer Strategic part sent to Location
name customer. Why?
UAV, “with landing gear, with| Saudi Arabia
Customer everything, we build the
El complete structure, we just
don't do the electronics{
(Participant 13)
The UAV allows the exploration
of other markets besides South
Africa
Customer Compression mouldedUSA
E2 composite turbine blades

Product supplied to customer

strategic for cost reasons
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Speed

Better and timelier information
Communication

Participant 13 says that information sharing betwefeirm E and
Supplier E1 is “...down to detail level...” with “Jus@bout
everything” (Participant 14) being discussed. Parpiant 14 says
that Supplier E1 “forms a big part of product degpment” with
Firm E, even sitting in on initial project meetingso help
determine material choices. Participant 13 saystthaecause
Customer E1 is paying Firm E for design, “...they leavull
access...” to the design, and no information is hdldck from
them. Information sharing between Firm E and CuseomE2
consists of RFQ’s, electronic sending of a CAD mbode Firm E,
feedback on the model, and discussion on what manufring
processes could be used for product manufacture.

IT

Email and telephone is used in communicating betwddarm E

and Supplier E1. Email and an FTP (File Transferotercol)

internet site are used in communicating betweennFiE and

Customer E1. Information technology is “exclusivélysed in

communicating between Firm E and Customer E2, wdmail,

phone and electronic CAD model transfer. With thearde

distance between Firm E and Customer E2, no “phgkic
interaction” occurs.

Lead time compression

Participant 14 from Supplier E1 says that Firm Eedonot always
convey project progress and material requiremerastiem. This
can result in Supplier E1 not reordering materidlom their
suppliers in time, delaying the project. The use diffferent
systems between supply chain members that do niok tiogether
to enable information flow leads to lack of stockswility. This
problem is cost based, as supply chain systems aomsultants
are too costly for Supplier E1 to use. Participah4 says that
lead time compression between Firm E and Supplidr &n be
achieved by improving “stock planning”. ParticipahB says that
long lead times may occur with some “pre-preg” coospe
materials, “...because the supplier overseas manufets) the
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material for us specifically...” Therefore planningh@ad and
holding stock is essential to ensure that produntidoes not
stand still.

Few problems with regard to slow lead times haveeme
experienced between Firm E and Customer E1. Thiatitsibuted

to the use of an “efficient” logistic provider. Pacipant 15 says
that lead time delays between Firm E and Custom2rniay result
from import control delays of goods going into tH&SA from

South Africa; and difficulty in procuring the neceasry material
for Customer E2’s product in South Africa.

Synchronisation
Material order volume and frequency

Participant 13 says that a set amount of “pre-pragaterial is
ordered from Supplier E1 every month based on thdl Bf

Materials, scrap rates and current production lesvat Firm E. A
three month production forecast is then given topBuer E1
based on Firm E’s current production. If a “ramp wg ramp
down” of production is required, Supplier E1 is mfoeéd three
months in advance. But participant 14 says thatmally Firm E
places an order “...a week after its needed...” withpflier E1,
as Firm E’s customer may place a late order witherth
Participant 14 from Supplier E1 says that minimunrder
guantities for certain of Firm E’s materials areposed by their
suppliers. Because Firm E may be the only customequiring
that material, the minimum order quantity is passedo Firm E.
This is done incrementally, where if Supplier E1 ders a
minimum order quantity of 400 meters, then Firm HRErphases
100 metres of material over four months. This helpism E with
their “cash problems.” Participant 13 from Firm Bys that order
guantities depend on who the customer is. Developm&ork
between Firm E and Customer E1 resulted in “...three four
things” being ordered from Firm E. The order placley Customer
E2 with Firm E was a “once off product”, and as &uthere is not
really any form of scheduling in place.

Capacity constraints

Participant 13 says that a “manufacturing delay’thvithe “pre-
preg” material manufacturer has occurred in thetpdecause of
lengthy production and transportation times to rieee the
material, Firm E used another brand of “pre-pregatmrial which
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was not a fully qualified product. Firm E had toettefore qualify
the new brand of material, “...which is a bit of ahdep...”
Participant 14 says that production of specificimressby overseas
suppliers is only done periodically. If Firm E orde product in
the middle of the period where no resin manufactwecurs and
no stock is on the shelf at Supplier E1, Firm E ht@swait for
both production and transhipment time for delivergarticipant
14 says that “...if the planning isn’t upfront, it gestuffed up.”
There have been no delays in sending materials frfleiTm E to
Customer E1 as little product has so far been sekxtdelay in
sending material between Firm E and Customer E2uoced due
to an error in the CAD model design.

Dependability

Processes and procedures to ensure dependability

Participant 13 says that “...the forecasts are suH#id” to ensure
on time reliable delivery of goods between SuppliE:r and Firm
E. Participant 14 from Supplier E1 says that thegeh once or
every second week to see what is happening on tihggegts that
are running. Participant 14 says that “...it's almoa$ if | work
in the company...” Firm E sends a “...spreadsheet omojpct
plan...” to Customer E1 to aid on time reliable dedny of goods
(Participant 13) A date is given to Firm E for deéry of goods
to Customer EZ2.

Quality
Meaning of Quality

Participant 13 says that quality is a combinatioh “o..material
guality, to my product quality, to my service quilito the
customer...” Participant 14 says that a certificate cmmpliance
“...that should guarantee a certain quality...” is nesary in
aerospace work. Participant 13 says that there maoe“specific
requirements” for quality with Customer E1. This because the
product that Firm E manufactures for Customer E1 sigll in
development, and requirements will be set with depament
progress. With Customer E2 being a R&D company, quot
guality from Firm E does not need to be certifielhis is because
the product is not required to carry people as wblde so in
aerospace.
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Quality planning
Quality planning process

Participant 14 from Supplier E1 says that Firm E Will tell

me...” if any quality requirements exist. The manufarcer’s

Certificate of Conformance (CFC) is needed for FiEBnto accept
incoming material. Quality planning with Customerl BEs still a
work in progress as the product is still in the @éepment phase.
Customer E2 quality requires that the product “fit®ogether and
“does not break” (Participant 15)

Trust

A “...good working relationship...” (Participant 13) ess
between Firm E and Supplier E1. Participant 14 fr&upplier E1
says that the relationship with Firm E is “Very gbothey're my
best customer.” Participant 13 from Firm D says tthaust exists
with a specific person in Supplier E1, who *“...knowsur
requirements...” Participant 14 from Supplier E1 saphat Firm E
trusts us to “...deliver the required quality or agalst back our
product up. If the quality is wrong they know we IWisort it
out.” Participant 13 says the relationship with Goamer E1 is “In
general, very good.” Participant 13 says that whithere have
been “...a couple of issues on delivery times”, Cusexr E1 does
trust Firm E to deliver the required quality. Paripant 13 says
that trust is shown with Firm E because Customer "Elkeep(s)
on coming back to us.” The relationship between nk¥ifE and
Customer E2 started as a result of “word of mouth6m someone
within Customer E2 who is familiar with Firm E’s wk.

Quality control
Quality control process

Incoming product to Firm E is not accepted unles$et
manufacturers Certificate of Conformance is presenfAn
incoming inspection is then performed. If the pradufails
incoming inspection, the buyer phones Supplier Ednd the
product is replaced or a refund is issued. Partagip 14 from
Supplier E1 says that “...whatever is required fronrnk E’s side
actually happens...” As Customer E1 is still in theroguct
development phase, there are no set quality contegjuirements
with Firm E as yet.
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Performance measurement

There are no performance measures in place at FEm but
Participant 13 says that they are in the processimplementing
an ISO system. Participant 14 says that there aseparformance
measures in place at Supplier E1 either, but qualissues are
tracked using batch numbers and CFC’s. There arerently no
performance measures in place with Customer E1l.tiegrant 13
says that in future performance measures with Costp E1
would look at whether Firm E delivers “...on time ithe right
guantities...”

Quality improvement

If a defective material batch form the manufactuisrsupplied to
Supplier E1 or Firm E, the manufacturer is notified a defect
like the curing of a “pre-preg” material due to sioshipping
occurs, Supplier E1 would try and correct the caust the
problem. No quality improvements are made with Cuser EL1.

Flexibility
Meaning of flexibility

Participant 13 says that “Flexibility is key in thiindustry...”
Flexibility in the relationship between Firm E arBupplier E1 is
seen in the ability for Firm E to change orders frahe original
forecast sent to Supplier E1. Participant 14 saksattflexibility
between Firm E and Supplier E1 is seen in the apilio: work
together to find alternative materials and fit dgss if specific
materials are not available; and the stocking ofsific product
by Supplier E1 for Firm E to aid cash flow. Flexlkdy may also
mean that Firm E may make do with a product frompfler E1
“...that is not as good as it could be...”, but undexsding its
origin and the cost benefits of using that produEtrm E must be
flexible because Customer E1 is “...constantly chamyi
requirements...” (Participant 13)

Achievement of flexibility
Flexibility between Firm E and Supplier E1 is aclied by having

“...a very good relationship...” Participant 14 saysathit is
necessary to make the relationship “...work for Iosides,
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looking for win-win kind of scenarios...” Supplier Els also
knowledgeable about the aerospace industry, “...thuenderstand
this industry probably better than anyone else...’'afRcipant 13)

Other

Ways to improve competitiveness
Participant 14 says that “...the government shouldkersgp money
in the right places...developing the industry corrlgct make us
(the aerospace industry) more cost effective.” Papant 14 also
suggests that the South African government shoupérnd money
on the production of wind turbines in South Africas we have
the ability to manufacture and export them. This uld be far
greater value adding as we could manufacture theolehunit,
instead of only getting smaller aerospace OEM com@mot
manufacture. The Department of Science and Techgwplddst)
and the Department of Trade and Industry (dti) skdoualso
ensure that the link between research and actuadpction is
achieved. Regular meetings with the dti on projecnsspecific
focus areas should be done. Participant 13 sayd ihgroving
competitiveness between Firm E and Customer E1 rexpu
working together to “...deliver on time...” and “commioation”.



Case F

General

Firm F performs Maintenance, Repair and OverhaulR®)
services for the aerospace industry. Suppliers andtomers
discussed within this case study, the product sug@gland its
strategic importance are given in the tables below.

Table K9: Suppliers identified by Firm F for analgs

Supplier Strategic part supplied to Location
name firm. Why?
Supplier F1 Participant 16 says Supplier FLUSA
provides “Anything we need”
for a specific aircraft
Supplier F2 Participant 16 says Supplier FRUK
provides “Anything we need”
for a specific aircraft
Supplier F3 Supplier F3 makes up about | South Africa

40% of supply by cost
(Participant 17)

Table K10: Customers identified by Firm F for analyg

Customer
name

Strategic part sent to
customer. Why?

Location

Customer F1

“Component overhaul...differen
assemblies, maybe even parts.
(Participant 16)

Participant 16 says
“Basically we’ve got
customer, that’s Customer F1”

that
one

t South Africa
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Speed

Better and timelier information
Communication

Participant 16 says that information sharing withppliers is on
an “ad hoc” basis. Participant 17 says that “Atdhpoint in time
very little” information is shared with supplierdut in the future
the planning horizon is to be extended to have better visibility
on what is due as far in advance as possible.” tnfation on
stock levels is shared between Firm F and customers

IT

Information sharing between Firm F and suppliersimsthe form
of email, phone, printed purchase orders, RFQ’s apdeadsheet.
Participant 17 explains that “there is no e-procurement at the
moment because you must also bear in mind the gensy in the
military industry around data transferswo ERP systems taking
to each other is a huge concern.” Whilst compleb¢eigration is
not possible, “another level” of IT above what isurcently in
place is needed. Participant 16 says that “...theretselectronic
link so to speak” that is used for communicationtween Firm F
and customers.

Lead time compression

Participant 16 says that lead time reduction is gbse with
suppliers if “..you fly it in.” Participant 17 saysthat
“...comprehensive and effective planning...” and the ede to
“...integrate closer...” with suppliers is required fdead time
compression. Participant 18 from Supplier F3 suggethe use of
a website, where customers “...will be able to plagepurchase
order directly into the system...” to reduce lead @mParticipant
16 says that lead time reduction between Firm F artd
customers may be possible if computer systems “..Idobe
talking to one another...”
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Synchronisation
Material order volume and frequency

Material order frequency from suppliers is based ahe
customer’s aircraft needs. This can only be detered when the
aircraft is stripped down at Firm F to discover wh@amponents
need replaced. Lead times from suppliers may vahew ordering
components due to supplier production schedulestevial order
volumes are based on “...lead times and obviouslyMRP type
setting...” (Participant 17) Stock is kept at Firm é&nly if a
particular project is running with customers, othese
participant 17 says that “...we don’t want to keepak if we can
help it.” Material order volume and frequency o&ams from Firm
F by Customer F1 is based on a service level agresm
Customer aircraft are stripped down by Firm F aredjuired parts
are ordered.

Capacity constraints

Delay between Firm F and its suppliers may resutoni the
supplier having to split incoming larger batchestansmaller
ones, and not enough personnel to do so in a timelgnner.
Participant 19 from Supplier F3 points out that BRévgear
production from its suppliers is constrained as asult of
“...production difficulties...and an unexpected increasin
demand...”

Dependability

Processes and procedures to ensure dependability

Frequent audits and quality checks based on agredmeare
performed between Firm F and its local supplierarnF F also
monitors the “typical errors” (Participant 17) thats suppliers
may make, such as the frequency of oversupply, usdpply, and
supplying the wrong goods. A progress meeting evesgcond
week between Firm F and Supplier F3 allows for rewi of
specified delivery dates and critical items requrley Firm F.
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Quality
Meaning of Quality

Participant 17 from Firm F describes quality withuppliers as
being “...not only fit for use...but is also on time,omect
guantity, correct descriptions, the documentatiomdaitems that
arrive tie up,...the correct modifications of thatrpa.”

Quality planning
Quality planning process

Quality requirements set with suppliers require &rGficate of
Conformance (CFC) to be sent with all componentartiRcipant
17 says that this is to ensure the sent components“correct in
every detail, for the intended use.” Participant $&ys that the
guality requirements “...we place on our supplierseathe same
requirements that Customer F1 places on us.”

Trust

Participant 17 says that the relationship betweenmFF and its
suppliers “...has to be one of mutual cooperation,uyoannot
work on an adversarial relationship...” Participan® $ays that a
“partnership” exists between Firm F and Supplier. BBarticipant
17 says that a technical aid agreement between FHmand its

suppliers “...rule a lot about the relationships belewn two
organisations...not only...for the parts but for knowhbe, know-
how, engineering, backup...” Participant 16 says thale

relationship between Firm F and Customer F1l is ahand in the
pocket relationship...the one can’t go without thehet.” This is
because Firm F and Customer F1 are heavily reliamteach other
for business.

Trust exists between Firm F and its suppliers onmponent
guality, subject to a CFC being sent with the compat. Trust is
less clear on lead times and pricing, but Participd7 says that
this is “...normally taken care of in the normal seceg level
agreement between supplier and customer.” Partiotpa9 says
that trust between Firm F and Supplier F3 is basen past
experience, and Supplier F3 providing alternativelwgions to
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problems if required. Participant 16 says that heesd believe
that Customer F1 trusts Firm F, where “...the produttat we
deliver is up to their specification.”

Quality control
Quality control process

Participant 16 says that quality problems at Firmafe often only
picked up on the shop floor “...because goods recregui.are not
technically orientated to do quality control as $ucthat’'s why
we rely heavily on the CFC’s.” Quality control needo consider
both component quality and supply chain factors lsuas late
delivery, wrong quantities, and wrong part numbeParticipant
16 says that quality control with customers relies.on the same
CFC for quality” that is received from the supplier

Performance measurement

“ ”

Participant 17 says that “...a whole series...” of “yesimple”
performance measures are used with suppliers, Ingkat things
such as “...what are you delivering, when are youideting, is it
the right stuff... on time...price variability...respongde technical
guestions...” etc.

Quality improvement

No “active” quality improvements are made betweennk F and
its suppliers. Participant 17 says that quality immpements with
suppliers will be looked at in the future, but Firlnfirst needs to
“stabilise” Firm F internally as well as its relamships with
suppliers before this happens.

Flexibility
Meaning of flexibility

Flexibility between Firm F and its suppliers meatisat Firm F
can alter the delivery dates of stock based on thekeds.
Participant 17 from Firm F says that flexibility raes suppliers
have *“...the ability to assist us technically when chaical
guestions arise”, and suppliers “...give us quotatdoon changing
requirements on a daily basis.” Participant 16 gmarticipant 18
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say that little flexibility exists between Firm Fnd suppliers.
Participant 18 says that “...procedures and...contractslimit
flexibility. Participant 16 says that flexibility wh customers is
time based, where the customer may need to be fllexiwith
Firm F if “...we can’t make it because our suppliease late.”

Achievement of flexibility

Participant 17 says that “...flexibility comes with @st...” An
increase in spares holding allows for greater flwiXity with

customers, but also lowers cash flow. Participart 4ays that
supply chain flexibility requires “...a more integrad chain...”
where changes in customer operational requireméntsvill flow

directly back to the production line...” Participarit9 says that
achieving flexibility through a more integrated dhais possible,
“...but quality is not flexible.”

Other

Ways to improve competitiveness

Participant 17 says that “communication” throughouthe

organisation is important for supply capability, awell as

“...accurate planning...” where “.the better your planning
horizon is, the more accurate your planning horizotthe better
your supplier is likely to support you.” Participarli6 says that
trying to improve competitiveness through cost isffitult, as

you are normally “bound” to the OEM manufacturer Who says
that these components will be bought from those..sugrs...”

Participant 18 says that improving competitivendsstween Firm
F and Supplier F3 can be achieved “...by placing asd®n the
internet...” Participant 19 suggests EDI as a wayiboprove by
not having to exchange paper, and “...the big wayward is to

integrate the needs of the final customer...” withppliers.
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Appendix L

Single Case Analysis Tabular Results

Appendix L contains the single case tabular resuflts Case A,
Case C, Case D, Case E and Case F. Case B is iedlud the
main report.



Summary of Case A data

Competitive Second-Order Third-Order Case A
dimension Measurement Measurement (supplier-firm unit)
Speed Better and Communication | Information sharing important
timelier
information T Email, website and MRP, but IT “has lost that perslo
touch” (participant 1) Cannot completely rely orstgms
Face-to-face communication essential
Lead time - “Stock carried is obviously of vital importanceyerybody

compression

wants to carry as little stock as possible.” (Rapant 1)

Lead time reduction using air instead of ship fhgjdout
costs must be considered

Synchronisation

Material order

MRP generally establishes material order volumes an

volume and frequencies. Material order frequency varies betwee

frequency suppliers. Material EOQ’s generally determined aset
with suppliers, accounting for supplier batch and
packaging sizes

Capacity Suppliers prioritize specific customer orders basad

constraints

importance if internal capacity issues arise
Transhipment capacity as well as internal firm capa
important

Dependability

Processes and
procedures

Verification and understanding of supplier orders

Delivery of documentation equally important to the
physical product

29v




Summary of Case A data (continued)

Competitive | Second-Order Third-Order Case A (supplier-firm unit)

dimension Measurement Measurement

Quality Meaning of - Subjective, dependent on customer requirements
quality

Quality planning

Quality planning
process

Documentation of quality requirements, and possible
customer verification of requirements

Trust

“Partnership” type relationship (Participdnt

Trust in the relationship is established “over time
(Participant 1)

Quality control

Quality control

Firm A does “random sampling testing” and “inspeati

process with suppliers Consistent quality problems resulstepped
up quality inspections, “additional audits in presg and
supplier on-site inspections (Participant 1)

Performance Performance data is collected within Firm A anditsn

measurement suppliers. Participant 1 says that performance messused

depend on “...the processing of the material...thesvarst
things that you can do.”

Quality
improvement

A quality management system has to be in placep8er
audits performed to identify quality improvements

z9v




Summary of Case A data (continued)

Competitive | Second-Order Third-Order Case A (supplier-firm unit)

dimension Measurement Measurement

Flexibility Meaning of Flexibility is the achievement of “unrealistic mands, or
flexibility unreasonable demands” that are placed on the sarppyi

Firm A, possibly in the firm changing the originaider
given to the supplier (Participant 1)

Achievement of
flexibility

Understanding of supplier processes

The “buying-in” of suppliers into improving levetd
flexibility with Firm A (Participant 1)

Other

Ways to improve
competitiveness

Having longer payment terms with suppliers letman
improved cash flow, which “leads to regularly gagiin
more funds...” (Participant 1)

4217




Summary of Case A data (continued)

Competitive Second-Order Third-Order Case A (customer-firm unit)
dimension Measurement Measurement
Speed Better and Communication | “To try and tell the customer that you are obviyuhe
timelier best...you would try to convince and maintain to your
information customer that the customer is first...by giving hime toest
price, the best quality, and delivery when he watits
(Participant 1)
IT IT communication through email, website and an MRP
system
Face-to-face communication still essential, whexarticipant
1 would go overseas “...once a year or every six mgnt
scheduling one or two weeks depending on how many
customers you want to see...”
Lead time - Lead times for transportation modes requires an

compression

understanding of associated costs

Synchronisation

Material order

Timing of orders irregular for once off customeojacts, but

volume and may be regular for other customer projects. Ordees
frequency dependent on the interior size of an aircraft
Capacity Internal firm capacity problems relating to manadsing; supplier

constraints

issues; late customer notification on which prodiocproduce

External (transhipment) capacity as well as intéfiran
capacity important

a9




Summary of Case A data (continued)

Competitive Second-Order Third-Order Case A (customer-firm unit)
dimension Measurement Measurement
Dependability | Processes and - Management of lead times.
procedures
Contingency plans and reaction to issues as thisg are
important, but learning from past experience igVit
Quality Meaning of - “Maybe in a nutshell, if you exceed your custoiser
guality expectations, then you’'ve achieved quality” (Papant 1)
Quality planning Quality Documentation and an understanding of customerdsiee
planning Product quality targets initially set and fixed bystomer,
process costs associated with increasing quality targets
Trust “Mutual respect” required in the relationst{participant 1)

Trust is established with the “initial contact...thirst
impression...and the first communication you make”"thw
your customers (Participant 1)

Quality control

Quality contro

All means should be used in preventing poor quapgrts

process from reaching the customer. If poor quality paresach the
customer, an overseas service centre corrects thaity
issue.

Performance | A failures modes and effects analysis (FMEA) may

measurement | performed to find reasons for poor quality with tareers. A

number of measures may be used, and participartyd that
it is important to “look at all possible options.”

Quality
improvement

No active quality improvements made, quality &rqitially

set is kept

91
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Summary of Case A data (continued)

Competitive Second-Order Third-Order Case A (customer-firm unit)

dimension Measurement Measurement

Flexibility Meaning of - Flexibility with customers is a more “subjectiveiatter, and
flexibility depends on where you are positioned in the suppiginc

(Participant 1)

Achievement of |- Achieving flexibility with customers may increasash
flexibility expenditure for Firm A through holding extra stoelkternate
transportation modes, or internal production costs

Other Ways to improve | - Increasing Firm A organisational efficiency, pddg through
competitiveness multi-skilling labour and MRP automation




Summary of Case

C data

Competitive Sub-Measurement Sub-sub Case C (supplier-firm unit)
dimension Measurement
Speed Better and timelier | Communication Information sharing with suppliersds”...open

information

shared (Participant 3)

two way channel” and a “lot of information” is

IT

Email and vendor reports.

industry

Specific software
tailored for distribution activities in the aerosea

Lead time
compression

Supplier C1 to aid in timely shipping of goods.

Lead time reduction using air instead of ship
freight, but costs must be considered

Firm C generally places orders in advance W

th

Synchronisation

Material order volun

and frequency

\é&or known projects,
from suppliers is done on a “regular bas

aerospace “market not so

(Participant 5)

(is)

(Participant 5). But if an AOG, material is air
freighted within 48 hours to Firm C. The volume
of material ordered by Firm C is “fluid”, as the
regular.

material order frequency

S”

Capacity constraints

Delays when Firm C orders large batches of p
from Supplier C1. Not a “regular occurrenc
(Participant 5)

aint
eﬂ
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Summary of Case C data (continued)

j8Y)

C

Competitive Sub- Sub-sub Case C (supplier-firm unit)
dimension Measurement Measurement
Dependability Processes and | - Supplier “standard lead times” and product regula
procedures requirements must be understood (Participant 3)
From Firm C’s purchasing point of view, processexl
procedures are embedded within their aerospaceifspe
software
Quality Meaning of - “Lead time control” through monitoring the requed
quality delivery date versus actual delivery date of praduveam

suppliers; and “product control” of incoming matdrirom
suppliers (Participant 3)

Documentation important

Quality planning

Quality plannin

gyPlanning for quality with suppliers generally cavlted by

process prescribed product specifications, product standaidt
defined part product numbers as per the OEM, arlor
maintenance firm

Trust A “Positive relationship” exists between Fi@nand

suppliers.

Trust exists, because a “...qualification system adhe
supplier...” is in place and “...we follow up on theajity

system on a monthly basis.” (Participant 4)
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Summary of Case C data (continued)

|

Competitive Sub-Measurement Sub-sub Case C (supplier-firm unit)
dimension Measurement
Quality Quality control Quality contro| A quality system needs to be in place to ensureeaility
process of both product and the “...certificate associatedhwt...”
(Participant 3)
Full traceability is “...an extremely important facto
(Participant 4)
Performance Supplier average delivery lead times and producality
measurement | performance measured
Quality - Firm C gives “specific feedback” on performanceda
improvement product quality to its distributorships or main gliprs on @
monthly and annualised basis. Firm C gives “widesyl
feedback” to its non-distributorships or ad-hoc Bligrs
(Participant 3)
Flexibility Meaning of - Participant 3 says that “Flexibility of paymergrins are
flexibility (sic) probably one of the key aspects” with supydie
Achievement of - Suppliers placing stock on consignment with Fi@nwould
flexibility allow for delivery of product to customers as “..ieféntly
as possible.” (Participant 3)
Local customisation of some overseas supplier pctiu
Other Ways to improve | - Increasing material volumes and consolidatiomeiduce

competitiveness

freight costs
Bank charges and foreign currency payments probiema

Relationships are important

LY



Summary of Case C data (continued)

Competitive Sub- Sub-sub Case C (customer-firm unit)
dimension Measurement Measurement
Speed Better and Communication Information sharing with customers is importantrfrd‘...a
timelier sales point of view...” (Participant 3, Case C)
information
Information sharing in the form of shipping detaipare part
numbers, material quantities and usage frequencies
T Communication with customers done using aerospsecific
software and email
Lead time - Lead time compression aided by the use of aemxspgaecific
compression software to shrink administrative cycle betweennFi€ and
customers
Firm C keeps on hand safety stock for Customer @lfdst
moving stock
Synchronisation Material orderCustomers order goods from Firm C based on priedéyvery
volume and conditions and the *“...situation they find themselva®
frequency Customer order volumes are based on “min/maximwnel&,

where the “reorder process” is the customer’s raspgulity.
Firm C prescribes “...minimum order quantities or ga
break quantities...” for certain products (Particip@n

WA



Summary of Case C data (continued)

Competitive Sub- Sub-sub Case C (customer-firm unit)
dimension Measurement | Measurement
Speed Synchronisation Capacity External capacity delays because of flight avaiigpito

constraints

customers

Dependability

Processes and

A “written procedure” exists, but aspects likeight

procedures availability are out of Firm C control.
Tracking information from Firm C allows Customer @i
monitor order progress.
Quality Meaning of - “product quality” and on time delivery to custorse
guality (Participant 3)
Quality Quality Depends on ““International aviation regulation.].
planning planning (Participant 4) and “...other criteria that each iaiel or
process each customer will have that isn’t necessarily prdsed
specifically...” (Participant 3)
Trust A “pretty good relationship” exists betweeimnk C and

its customers (Participant 3). Relationships with
customers are highly dependent on specific peoplieimv
a firm.

Trust between Firm C and its customers exist beeads
transparency; the customer can audit Firm C. Custsn
trust the product distributed by Firm C becausis ia
reputable OEM product.

ZLy



Summary of Case C data (continued)

Competitive Sub- Sub-sub Case C (customer-firm unit)

dimension Measurement | Measurement

Quality Quality control | Quality Quality complaint system in the quality managemsydtem
control identifies customer quality problems. Customer gyal
process problems addressed at Firm C monthly meetings.

“...communication to and from the customer is very
important. And has to be timeous as well...” (Papgant 3)
Performance | Performance measures wused. Customer satisfaction
measurement | questionnaires supply “very simple” responses. Grenhince
measures need to identify quality problems at theeiving
point of the process from suppliers (Participant 3)

Quality - Quality improvements made through the customenglaint
improvement process in the quality management system

Flexibility Meaning of - Flexibility of “payment terms” with customers
flexibility (Participant 3)
Achievement of| - Flexibility of “payment terms” with customers, thia “win-
flexibility win” payment situation for both parties involved

(Participant 3)

Other Ways to - The development of a local supplier base and@pstt base
improve “...where in the long term everyone would benefit.[.”
competitiveness (Participant 3)

A defined code of conduct in the aerospace industryn
which companies and individuals could register teelmes
and some simple mechanism to avoid corruption|...
(Participant 3)

oLy



Summary of Case D data

Competitive | Sub- Sub-sub Case D (supplier-firm unit)
dimension Measurement | Measurement
Speed Better and Communication| Engineering, demand and supplier performance
timelier information shared. A long term agreement is in
information place between Firm D and Supplier D1 to
facilitate ongoing communication
IT “...C2C, or system to system...” (Participant [7)
Not all suppliers are willing to participate |n
electronic communications. Email used |in
communicating with other suppliers
Lead time - Lead time compression with suppliers possible
compression “...if they become stockists for us” (Participant 8)
Being strategically important to a supplier
Forecasts and SLA’s
Full quarterly runs of material released by

Supplier D1 when needed, eliminates production

time

Lead time reduction using air instead of ship

freight, but costs must be considered

vLy



Summary of Case D data (continued)

Competitive Sub- Sub-sub Case D (supplier-firm unit)
dimension Measurement | Measurement
Speed Synchronisation) Order volumel MRP determines material order frequency. Sa

and frequency

material order volumes based on EBQ’s, oth
on minimum order quantities or price breaks

Capacity
constraints

Delays are different for various produ
categories. Delays may occur due to mate
testing by OEM’s

Dependability

Processes and
procedures

me
ers

ct
rial

A system at Firm D is in place to help “place

orders timeously” (participant 7) with suppliers

A 60 day order confirmation report is sent out
suppliers
month window...” (Participant 7)

Quarterly supplier performance feedback allg
suppliers to raise issues.

Quarterly production runs at Supplier D1 allo
for “flux” in the system, controlling spikes i
demand with Firm D through “backfill” of order
(Participant 11)

“...every month, continually on a two

WS

WS

>
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Summary of Case D data (continued)

Competitive Second-Order Third-Order Case D (supplier-firm unit)

dimension Measurement Measurement

Quality Meaning of - Suppliers “...deliver on time...they deliver the rig$tuff to
quality the right quality, and...accompanied by test repoots

certificates of conformance...” (Participant 7)

Quality planning

Quality plannin
process

yQuality requirements set with suppliers are depehda the

customer’s specifications. OEM customers are gdhe
involved in determining stringent initial part opmponent
specifications.

Delivery of the product from suppliers to Firm Dqgreres a
certificate of conformance to state that the prdadionforms
to the required customer specification

Trust

“Partnership models” (Participant 11) are arpnt when
setting quality requirements with suppliers.

The relationship with suppliers is “...arms distant®, no
other reason but that we are probably separateteibyo
twenty thousand kilometres.” Even so, relationshaps
generally “...pretty cordial...” (Participant 7)

“...there’s no such thing as trust when you get te #ircraft
industry, guys have got to perform to a cert
standard...you want documentation...” (Participant 7)

ain
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Summary of

Case D data (continued)

Competitive
dimension

Second-
Order
Measurement

Third-Order
Measurement

Case D (supplier-firm unit)

Quality

Quality
control

Quality control
process

Incoming product inspection

Quality control of supplier product and documerndati “In
the aircraft industry the general rule is that g¥king on the
aircraft should be traceable back to origin”

(Participant 7)

Checking of approved suppliers and materials is edom
receiving, whereas “...that should actually be a &hecdth
procurement...” before goods arrive at Firm D
(Participant 9)

Procurement of defective international productsrfro
distributors in South Africa may be difficult toaefy, if
“...somebody in-between there is not cooperatingugg to
impact your production...” (Participant 10)

Performance
measurement

Performance feedback on quality and delivery crités
given to suppliers once a quarter. Suppliers atéied of
immediate problems on a daily basis by buyers rmMD if
required.




Summary of Case D data (continued)

D

Competitive | Second-Order Third-Order Case D (supplier-firm unit)
dimension Measurement Measurement
Quality Quality - Active quality improvements are not made with gligrs, “...quality
improvement is taken care of via the OEM’s” (Participant 7)
Quality improvements are made with suppliers viarf@enance
feedback, non conformance reports and interactidth veuppliers
(Participant 8)
“Any quality changes originate from trust” (Parpeint 11).
Flexibility Meaning of - Flexibility between Firm D and its suppliers “...ax@s being able t
flexibility change...delivery schedules, or delivery quantitiesy react
to...Aircraft on Ground, which is the highest prigrit of
requirement...” (Participant 7)
“Flexibility is a matter of perception” and theres i“no generic
statement for all suppliers” (Participant 8)
“Limited flexibility in product quality” exists inthe aerospac
industry (Participant 11)
Achievement of | - “...mutual communication...that’s all we can do frotis distance”
flexibility (Participant 7). “It is a matter of communicatiofParticipant 8)
“Visibility” into the OEM customer’s demand (Paripant 11)
Quarterly forecasts between Firm D and Supplier D1
Other Ways to improve | - Establishing Service Level Agreements (SLA’s)weén Firm D ang

competitiveness

its suppliers
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Summary of Case D data (continued)

Competitive | Sub- Sub-sub Case D (customer-firm unit)
dimension Measurement | Measurement
Speed Better and Communication| “Almost everything...” Customers “...look at our busise
timelier right from the front end right to the back, theyokv
information probably as much about us as we know about ours€lye
(Participant 7, Case D)
IT “...highly technical, and formalised”, with “...a viety of
electronic interfaces” (Participant 7)
“Obliged to wuse” certain online IT applications Wit
customers (Participant 7)
Lead time - Choice of transhipment modes, considering copteduct

compression

characteristics and cash flow

“

Consolidation “...is cost effective, but not lead &m

effective.” (Participant 7)

Firm D keeps a large on-hand stock of materialnsuge JIT
delivery to Customer D1 in the USA

Improve internal capacity at Firm D.
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Summary of Case D data (continued)

Competitive | Sub- Sub-sub Case D (customer-firm unit)
dimension Measurement | Measurement
Speed Synchronisatior] Order volume| Material quantities ordered by customers are gdhebased

and frequency

on a schedule. Participant 7 says that “We gengratiow
from past experience that we've got stable contacte
know what we producing every month...it's a drumbeat”

Capacity
constraints

Internal firm capacity problems like “...bottlenecks the
process...” (Participant 7, Case D) Firm D mitigatkdays
with Customer D1 because “they are willing to hatbck
for us.”

Dependability

Processes and
procedures

Processes and procedures between Firm D and Qestb1
and Customer D3 exist “...in all parts of the busmethat’s
part of the requirements...” (Participant 7)

Telephonic discussions are held between Firm D
Customer D1 to ensure that processes and procedures
followed

Main reasons for late delivery to the customer d4ee
combination of...late deliveries from the supplieand
probably just production planning.” (Participant 7)

)8y
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Summary of Case D data (continued)

Competitive Second-Order Third-Order Case D (customer-firm unit)

dimension Measurement Measurement

Quality Meaning of - Quality between Firm D and its customers is “...eodd
quality focus...” (Participant 7)

“Quality means delivering the right goods, at thght time,
in the right quantities, to an acceptable quali{iParticipant
7)

Quality planning

Quality plannin
process

yQuality requirements set with customers look atli\dey
and quality” criteria. Criteria determined by tbestomer
(Participant 7)

Trust

The relationship with Customer D1 is “veryogld, and
“good” with Customer D3 (Participant 7) Customer'®1
relationship with Firm D is “judged on the basismérit”
(Participant 12)

Trust between Firm D and customers “is earned”,edasn
Firm D’s historical performance (Participant 7).ust has ar
“expectation” to it, where Firm D has met Custoni2t’s
requirements, and will maintain so in the futurertrcipant

12)
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Summary of Case D data (continued)

Competitive | Second-Order | Third-Order Case D (customer-firm unit)
dimension Measurement Measurement
Quality Quality control Quality contro| Customer D1 monitors Firm D’s incoming quality a

process

documents quality trends.

Firm D addresses non-conformance found by CustobB®f
through root cause analysis and possibly a “5 w
(Participant 7). If Firm D cannot find the qualifyroblem,
Customer D1 field personnel are sent to Firm D ébedmine
the problem.

Customer D1 uses the “carrot and stick approachacdbieve
quality (Participant 12). Financial rewards are agiv for
required and above quality levels and penalties iargosed
for poor quality levels

Performance
measurement

Customer D1 personnel take a “multilayered apprdaich
measuring Firm D performance. Customer D1 gives timign
and quarterly feedback, and a yearly on site “pidibun
readiness review” (participant 12) of Firm D’s fages. Shop
floor data collection at Firm D monitors internadrormance.

Quality
improvement

Quality improvements *“basically come...from the OE]
(Participant 7, Case D)

Z8v



Summary of Case D data (continued)

Competitive Second-Order | Third-Order Case D (customer-firm unit)

dimension Measurement Measurement

Flexibility Meaning of - Flexibility between Firm D, Customer D1 and Cus&r D3
flexibility is “...really a flexibility with regard to adaptindié changes

that they want.. (Participant 7) Flexibility with customer,
means if the customer has an unforeseen event, “.neex
to cater for that...” (Participant 8)

Shorter lead times for product delivery to custosy¢
sometimes through the expediting of supplies, at
“...which you cannot pass onto the customer.”
(Participant 7)

“There’s not much flexibility” between Customer Ddnd
Firm D in meeting delivery and quality criteria (f@aipant
12)

(2]

2
COS

Achievement of
flexibility

Achieving flexibility with customers has a basis “...the
culture of the (customers) company.” (Participant 8

Participant 7 says that Firm D’s “design office deeto be
extremely flexible...” with regard to product desighanges
for customers

z8vY



Summary of Case D data (continued)

Competitive Second-Order Third-Order Case D (customer-firm unit)
dimension Measurement Measurement
Other Ways to improve |- Accurate forecasts and SLA’s

competitiveness

Improving competitiveness with customers is more aof
“issue of marketing than performance”, as Southidsls
aerospace industry is relatively unknown due to
geographic location (Participant 12)

South African aerospace should “offering a certagmvice
and technology” to differentiate ourselves in theraspace
market (Participant 12)

r8v
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Summary of Case E data

Competitive
dimension

Sub-
Measurement

Sub-sub
Measuremen

t

Case E (supplier-firm unit)

Speed

Better and
timelier
information

Communication

Information sharing between Firmril &upplier

and “Just about everything” (Participant 14)
discussed.

Email

Lead time
compression

Project progress and material requirements
always conveyed to Supplier E1 on tin
resulting in ordering delays. Lead
compression between Firm E and Supplier E1
be achieved by improving
(Participant 14).

Lack of stock visibility due to
systems not linking together. Costs of improvi
visibility prohibitive

Synchronisation

Material
volume
frequency

orde€
and

rA fixed material volume is ordered from Suppli
E1 each month, based on a three mg
production forecast. Minimum order quantiti
are imposed by Supplier E1's suppliers. Th
guantities are incrementally passed on to Firm

E1l is “...down to detail level...” (Participant 13)

“stock planning

information

IS

not
€,

time

can

ng

er
nth

ese
E
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Summary of Case E data (continued)

Competitive Sub- Sub-sub Case E (supplier-firm unit)
dimension Measurement Measurement
Speed - Capacity Production of specific resins by oversegas
constraints suppliers is done periodically
Dependability | Processes and | - “...the forecasts are sufficient” to ensure
procedures dependable delivery from Supplier E1
Supplier E1 meets with Firm E to discuss currgnt
projects, participant 14 says that “...it’s almolst
as if | work in the company...”
Quality Meaning of - Quality is a combination of “...material quality,
quality to my product quality, to my service quality fto
the customer...” (Participant 13)
A certificate of compliance “...that should
guarantee a certain quality...” is necessary| in

aerospace work (Participant 14)

Quality planning

Quality  planning

process

Participant 14 from Supplier E1 says that Firm
“will tell me...”
exist.

The manufacturer’s Certificate of Conforman
(CFC) is needed for Firm E to accept incom
material

if any quality requirements

1 E

ce
ng
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Summary of Case E data (continued)

Competitive Sub- Sub-sub Case E (supplier-firm unit)

dimension Measurement | Measurement

Quality Quality Trust A “...good working relationship...” exists betwe&irm E
planning and Supplier E1 (Participant 13)

Participant 14 from Supplier E1 says that Firm &sts us to
“...deliver the required quality or at least back guoduct
up. If the quality is wrong they know we will sdttout.”

Quality control

Quality contro
process

Incoming inspection. If the product fails incomif
inspection, the buyer phones Supplier E1, and ttoslyct is
replaced or a refund is issued

A CFC is required to accept incoming product frompgliers

Performance
measures

No performance measures yet in place at Firm EuppS8er
E1. Quality issues tracked using batch numbers@RG’s

Quality
improvement

Manufacturer notified if a material batch is faudefective.
Supplier D1 tries to correct other problems witkoming

material




Summary of Case E data (continued)

a

Competitive Sub-Measurement Sub-sub Case E (supplier-firm unit)
dimension Measurement
Flexibility Meaning of - “Flexibility is key in this industry...” (Participat 13)
flexibility
Ability of Firm E to change orders from the origin
forecast sent to Supplier E1
Firm E and Supplier E1 working together to findeattative
materials and fit designs if specific materials amet
available
Supplier E1 stocking specific product for Firm E help
Firm E with cash flow
Achievement of - Flexibility between Firm E and Supplier E1 is &bled by
flexibility having “...a very good relationship...” It is necessany
make the relationship “...work for both sides, lauk for
win-win kind of scenarios...” (Participant 14)
Other Ways to improve |- “...the government should spend money in the ri

competitiveness

places...developing the industry correctly...make uke
aerospace industry) more cost effective.” (Partcipl4)

ght
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Summary of Case E data (continued)

Competitive dimension

Sub-
Measurement

Measurement

Sub-sub

Case E (customer-firm unit)

Speed

Better and
timelier
information

Communication

Because Customer E1 pays Firm E
design, “...they have full access...” t
the design, and no information is he
back from them (Participant 13)

Information sharing between Firm E a
Customer E2 consists of RFQ’s, CA
models, feedback and manufacturi
processes information

for
0]
Id

hd

Email and an FTP (File Transfe

Protocol) internet site are used
communicating between Firm E af
Customer E1

Lead time
compression

Few problems with slow lead time
between Firm E and Customer E1,
“efficient” logistic provider is used.

Lead time delays between Firm E a
Customer E2 due to import contr
delays and difficulty in procuring th
necessary materials in South Africa

£S
an

nd
ol
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Summary of Case E data (continued)

Competitive dimension Sub- Sub-sub Case E (customer-firm unit)
Measurement | Measurement
Speed Synchronisation| Material ordemDevelopment work between Firm E and
volume and Customer E1 resulted in “...three or
frequency four...” orders with Firm E. The order
placed by Customer E2 was a “once pff
product”, and as such there is not reglly
any form of scheduling in place
(Participant 13)
Capacity There have been no delays in sending
constraints materials from Firm E to Customer E1 fas
little product has so far been delivered
Dependability Processes and | - Firm E sends a “...spreadsheet or project

procedures

reliable delivery of goods (Participa
13)

goods to Customer E2.

plan...” to Customer E1 to aid on time

A date is given to Firm E for delivery ¢

Nt
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Summary of Case E data (continued)

Competitive Sub- Sub-sub Case E (customer-firm unit)
dimension Measurement Measurement
Quality Meaning of - No “specific requirements” for quality with Custer
quality E1, requirements still to be set (Participant 13)
Quality planning | Quality  planningQuality planning with Customer E1 is still a work
process progress as the product is still in the developm
phase. Customer E2 quality requires that the prb
“fits” together and “does not break” (Participari)l
Trust The relationship with Customer E1 is “In gealevery
good.” (Participant 13)
Trust is shown with between Firm E and Customer
because they “...keep on coming back to us.”
Quality control Quality contro| As Customer E1 is still in the product developm
process phase, there are no set quality control requires
with Firm E as yet.
Performance There are currently no performance measures inep
measures in Customer E1. Participant 13 says that in fut

ent
duc

El

ent
ent

performance measures would look at whether Firn
delivers “...on time in the right quantities...”

lac
ure
n E

Quality
improvement

No quality improvements are made with Customer £

-1
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Summary of Case E data (continued)

Competitive Sub- Sub-sub Case E (customer-firm unit)
dimension Measurement Measurement
Flexibility Meaning of - Firm E must be flexible because Customer E1 is
flexibility “...constantly changing requirements...”
(Participant 13)
Achievement of | - _
flexibility
Other Ways to - Improving competitiveness between Firm E g
improve Customer E1 requires working together to “...deliver

competitiveness

\nd

time...” and “communication” (Participant 13)
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Summary of Case F data

Competitive Sub- Sub-sub Case F (supplier-firm unit)
dimension Measurement Measurement
Speed Better and Communication Information sharing with suppliers is on an *
timelier hoc” basis. (Participant 16)
information

“At this point in time very little” information ig
in the future the

shared with suppliers, but

planning horizon is to be extended to “...hgve

better visibility...”
(Participant 17)

Email, phone, printed purchase orders, RFQ’s
and spreadsheet.

“...there is no e-procurement at the mom
because you must also bear in mind

sensitivity in the military industry around data

eNnt
the

transfers...” Whilst complete integration is not

possible, “another level” of IT above what
currently in place is needed.
(Participant 17)

is
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Summary of Case F data (continued)

Competitive Sub- Sub-sub Case F (supplier-firm unit)
dimension Measurement Measurement
Speed Lead time - Lead time reduction possible if “...you fly it in

compression

(Participant 16)

“...comprehensive and effective planning.|.

and the need to “...integrate closer...” wi
suppliers (Participant 17)

A website “...to place a purchase order direg
into the system...” (Participant 18)

th

Synchronisation

Material order

volume
frequency

and

Material order frequency from suppliers bas
on the customer’s aircraft needs, determined
stripping down the aircraft. Lead times fro
suppliers may vary when ordering compone
due to supplier production schedules.

Material order volumes are based on “...le

times and obviously an MRP type setting.|.

(Participant 17) Stock only kept for ongoif
projects

ed
by

m

nts

ad
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Summary of Case F data (continued)

Competitive
dimension

Sub-
Measurement

Sub-sub
Measurement

Case F (supplier-firm unit)

Speed

Synchronisation

Capacity
constraints

Suppliers having to split incomin
larger batches into smaller ones, and
enough personnel to do so in a timg
manner.

Bevel gear production from suppliers
constrained as a result of “...producti
difficulties...and an unexpected increa
in demand...” (Participant 19)

Dependability

Processes and
procedures

Frequent audits and quality checks
based on agreements

Firm F monitors the “typical errors”
(Participant 17) that its suppliers may
make

A progress meeting between Firm F ai
Supplier F3 allows for the review of
specified delivery dates and critical

S Q
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y
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Summary of Case F data (continued)

Competitive Sub- Sub-sub Case F (supplier-firm unit)
dimension Measurement | Measurement
Quality Meaning of - Quality with suppliers is “...not only fit for usehut is also
quality on time, correct quantity, correct descriptions, e th
documentation and items that arrive tie up,...therecor
modifications of that part...” (Participant 17)
Quality Quality Quality requirements set with suppliers require art@icate
planning planning of Conformance (CFC) to be sent with all componepts
process Participant 17 says that this is to ensure the semponent
“...i1s correct in every detail, for the intended use.
Trust A relationship “...has to be one of mutual ceogtion, you

cannot work on an adversarial relationship...” (Papant 17)

Technical aid agreements with suppliers “...rule & &bout
the relationships between two organisations...notyorflor
the parts but for knowledge, know-how, engineering,
backup...” (Participant 17)

Trust exists between Firm F and its suppliers ompgonent
guality, subject to a CFC being sent with the comgaat. Trust
is less clear on lead times and pricing, but Pgréiot 17 says
that this is “...normally taken care of in the nornsdrvice
level agreement between supplier and customer.”

Trust between Firm F and Supplier F3 is based ost pa
experience, and Supplier F3 providing alternatisusons to
problems if required.
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Summary of Case F data (continued)

Competitive Sub- Sub-sub Case F (supplier-firm unit)
dimension Measurement | Measurement
Quality Quality Quality Quality problems are often only picked up on thesliloor,
control control “...because goods receiving...are not technically aiaésd
process to do quality control as such, that’s why we relgakily on
the CFC’s.” (Participant 16)
Quality control needs to consider component quakiyd
supply chain factors like late delivery, wrong qtities, and
wrong part numbers.
Performance |“...a whole series...” of “very simple” performance nseaes
measures are used with suppliers (Participant 17)
Quality - No “active” quality improvements are made betwdéerm F
improvement and its suppliers, but will be examined in the hetu
(Participant 17)
Flexibility Meaning of - Suppliers changing stock delivery dates to thhenfbased orj
flexibility the firm’s requirements

Suppliers have *“...the ability to assist us techricathen
technical questions arise”, and suppliers *“...give |us
guotations on changing requirements on a daily $as
(Participant 17)

“...procedures and...contracts...” limit

(Participant 18)

flexibility




Summary of Case F data (continued)

Competitive Sub- Sub-sub Case F (supplier-firm unit)
dimension Measurement | Measurement
Flexibility Achievement of | - “...flexibility comes with a cost...” (Participant7)
flexibility
“...quality is not flexible.” (Participant 19)
Supply chain flexibility requires “...a more integeat
chain...” (Participant 18)
Other Ways to - “communication” throughout the organisation is piontant
improve for supply capability (Participant 17)

competitiveness

“...accurate planning...” (Participant 17)

Improving competitiveness through cost is difficuéts you
are normally “bound” to the OEM manufacturer “...whays
that these components  will be bought  frg
those...suppliers...” (Participant 16)

Improving competitiveness between Firm F and Swgphk3
can be achieved “...by placing orders on the internef
(Participant 18)

EDI

“...the big way forward is to integrate the needstloé¢ final

customer...” with suppliers (Participant 19)
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Summary of Case F data (continued)

Competitive Sub- Sub-sub Case F (customer-firm unit)
dimension Measurement Measurement
Speed Better and Communication Information on stock levels
timelier
information IT Participant 16 says that “...there’'s no
electronic link so to speak” that is usged
for communication between Firm F and
suppliers
Lead time - Lead time reduction may be possible| if
compression computer systems “...could be talking {to
one another...” (Participant 16)
Synchronisation Material ordeMaterial order volume and frequency of
volume and parts from Firm F by Customer F1 is
frequency based on a service level agreement.
Customer aircraft are stripped down by
Firm F and required parts are ordered
Capacity -

constraints

Dependability

Processes and
procedures
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Summary of Case F data (continued)

Competitive Sub-Measurement Sub-sub Case E (customer-firm unit)
dimension Measurement
Quality Meaning of quality - -

Quality planning

Quality plannin
process

yParticipant 16 says that the quality
requirements “...we place on our suppliers
the same requirements that Customer F1
places on us.”

are

Trust The relationship between Firm F and
Customer F1 is a “...hand in the pocket
relationship...the one can’'t go without the
other.” (Participant 16)

Participant 16 says that he does believe that
Customer F1 trusts Firm F, as “...the product
that we deliver is up to their specification.”
Quality control Quality  contro| Participant 16 says that quality control with
process customers relies “...on the same CFC for
qguality” that is received from the supplier.
Performance -
measures

Quality improvement

J0S



Summary of Case F data (continued)

Competitive Sub-Measurement Sub-sub Case E (customer-firm unit)
dimension Measurement
Flexibility Meaning of flexibility - Flexibility with customerss time based,
where the customer may need to be flexible
with Firm F if “...we can’t make it because
our suppliers are late.”
(Participant 16)
Achievement of - -
flexibility
Other Ways to improve - -

competitiveness

[0S



END
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