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Abstract - The focus of this paper is on supply chain strate-
gy formulation. A conceptual theory approach is used for
investigating and identifying the relationship between multi-
ple elements, dimensions, forces and factors that influence
and affect the supply chain strategy formulation in Green-
field context, specific to the slate mining industry. The re-
sear ch study involved secondary data review and series of 20
gualitative interviews, followed by 2 group discussions, one
with mining and transportation experts external to the sup-
ply chain and one group discussion with supply chain inter-
nal experts. Through critical analysis, a number of problems
emer ge and the process of addressing these problems, results
in a new framework for evaluating the relationship between
business and supply chain strategy, specific to Greenfield
project and integration design context.
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1. Introduction

A Supply chain represents a networked organization
where its performance depends on optimizing anddioo
nating operations towards a common goal. This d&fin
is the basis for identifying the supply chain paraex-
plored in this paper. The paradox is created wienpa-
nies are only interested in strengthening their @om-
petitive advantage at the expense of deliveringefieto
the whole supply chain. However, in most scenados
single company cannot singularly perform all operst
in the supply chain and unless all parts are opguhito-
wards a common goal the supply chain cannot be en-
hanced. Therefore, individual companies in a suppbin
are part of a larger conceptual system that hasrpope
of its own. Following the same logic, if the suppulyain
is taken apart individual participants lose theindtion
and so does the supply chain.

To address the above paradox to enhance the scipaiy
whilst maximizing the benefits to the individualrapany,

a systemic approach was applied to the designsapply
chain strategy based on the principle that a sy$tenot
represented as the sum of its parts but as theuptrad
their interaction [1].
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In this study, supply chain external elements, derand
factors are defined in accordance with existingréiture
[2-8] as:

1) Element: essential part of abstract concept that
cannot be interconverted.

2) Force: strength that attribute coercion of acab

a distance.

3) Factor: circumstance, fact or influence that-con
tributes to a result.

The analysis in this paper is aimed at identifyihg ele-
ments, factors and forces within the salient dinoerss of
the supply chain operations. The investigationinsea at
identifying the level of complexity in the saliedimen-
sions and its relevance in designing supply chalie
aim of the investigation is to derive insights ithe rela-
tionship between that complexity and the businésges
gy in the process of designing a Greenfield sumbigin
architecture.

Supply chain architecture is defined as the proadss
formulating a holistic supply chain strategy, whéeeen-
field architecture refers to the process of forrintanew
supply chain strategy, where the supply chain is-no
existent until formulated.

2. Theory and Literaturereview

The battle for competitiveness is fought betweeppbu
chains and not companies [9] and the real competig
not company against company, but supply chain again
supply chain [10]. In that respect ‘a supply chisimuch
like a river, with products and services flowingwdoit
instead of water. Whether anyone recognizes theermsys
ic, strategic implications of managing the watesibathe
river still exists.” [10]. Therefore the focus whdavelop-
ing a supply chain strategy is towards integratiod col-
laboration [11-16]. Unfortunately collaboration ddten
focused on enterprise profitability and not supphain
profitability [4], [5], [7], [17], leading to a fags on local
optimization [8], [17], [18]. It is only when compies
involved in the supply chain recognize the needtiiize
the benefits of the supply chain for its own neectm
these companies be considered to have taken arsgste
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strategic supply chain focus [8-10], [2B]. The suppy
chain ‘effectiveness’ is only achieved by synchreorg its
processes and operations both internally and eadtgr
and jointly planning the execution to achieve atiroal
supply chain performance for a common goal |

3. Research Method

To date, veryfew studies on supply chain strategy fu-
lation have been conducted on the mining industr
North Wales, despite its wide development in otte-
gions. This provides further motivation for theeasch tc
seek evidence from the mining industry in N Wales.

In the case study research the conceptual systeign
was initiated with a detailed review of aspectd thflu-
ence and affect the supply chain strategy, inclydie-
ments, factors and forces in each dimension amaViaw
of the steps performed in analyzitigse factor:

The effect of driving forces and local fact was invei-
gated by Porter [26p assess the influences on the s-
try and understand the context in which companjeer-
ate. More recently [7investigated the ‘influencerssuch
as the business and political environment, the ness
model employed, the company’s desired outcomes
supply chain life cycle and the ‘design decisiosisth as
the social, behavioraphysical and structural desigre-
ments that define a supply chain.

The process of setting the scene involved secondiatig
review of the industry [27-34]Jand government repor
[35-39] and academic reports [40-48) the state of th
mining industry in N.Wales, followed by qualitativn-
terviews and group discussions.

4. Findings

The review and analysis of the external elememistofs
and forces out of the supply chain control, resuite a
sample of concepts related to the context of bssic
supply chain strategy formulation. These are ddiea

with directive and conventional analy$#9] and catego-
rised in accordance to tlygounded theory approe [50-

52] to investigate the impact they create on businesk
supply chain strategy.diowing recommendation inx-

isting literature [2], [3], [53}he concepts arpresented in
a causal loop diagram (Figure 1) to investigate'¢hasal
mechanisms’ [54]The interrelated concepts represent
influencers [7]identified in the case study reseal55-

59].
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Figure 1: Causal Loop of external elements, factors
forces present iexternal and salient dimensic

The causal loogliagram in Figure 1 wi presented to the
industry participants and the findings confirmthe con-
cepts identified as the key ontsat influence their bi-
ness and supply chain strategies. These fincwere then
validated through applying summative analysis @ntto
group discussions. The results of the summativéysise
from the first group discussion with external expwere
presented and evaluated througlsecond group discus-
sion with internal experts to interpret the dand evalu-
ate the implications for aupply chain strategy formra-
tion. The outcome of the group discussions resuin
converting the causal loop diagn intoa conceptual dia-
gram (Figure 2)hat clarifies further the relationshife-
tween the articulated concepts and initiates tloeqss o
building a conceptual systeriihe interview and group
discussions process applied validity confirmatioimgi-
ples to the process [25].
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Figure 2: Block diagram ofategorizin: concepts articu-
lated from the influencers pregein the external dinn-
sions.
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The process of categorising concepts resulting fthen
group discussions initiated the design of a frant&wor
business strategy development that anticipatesfieet
of the external dimensions. However, it must be leenp
sised that different business environment will efifin the
external factors and elements identified.

The investigation identified multiple elements, dim
sions and factors that influence and affect thepbup
chain strategy formulation in a Greenfield contesfie-
cific to the industry investigated (Figure 3).
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Figure 3: Conceptual system for Greenfield architex

Where RD= Resource Dimension; TrD= Transportation
Dimension; MDD= Market Demand dimension: EnD=
Environmental Dimension: TxD= Technology Dimension.

Developed from the conceptual system, a Greenfeld
chitecture was built and validated over five yepesiod
of investigation. The architecture provides a cqucal
system that enables further research to identifg,i$ and
relate the framework in different business envirents.
The concepts in Figure 3 are detailed with a fraoréw
key in Figure 4.
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Figure 4: Framework key of the conceptual system
5. Conclusionsand further work

The investigation in this paper concludes that stenar-

io where the supply chain activities consist ofuanber of
choices, there are a number of probable supplyncsedi-
ent dimensions. These are evaluated with convedition
analysis and supported with summative analysis. The
measure of credibility applied is the participantenfir-
mation that the results are validated by the grdigpus-
sions. However, the case study undertaken doesamst
trol the large number of variables, nor can thelptyuar-
antee with complete certainty that the most impurfac-
tors are truly identified.

The analysis in this paper applied directive andvea-
tional analysis to determine the effect of exterakd-
ments, factors and forces is in the context of faéient
dimensions: resource, transport, market demantntgc
ogy and environment. The salient dimensions are ana
lyzed to investigate their impact on formulatingsimess
and supply chain strategy and grounded theory was a
plied to build the emerging concepts into categoriehe
number of salient dimensions emerging from the rezte
dimensions exceeds the ones present in existigmgtitre.
Since this paper is focused on business and sughalin
strategy formulation, the factor analysis cover$ydhe
impact of salient dimensions relevant to the cantefx
Greenfield formulation.

The investigation in this paper concludes thatlével of
complexity in the salient dimensions must be coersd
in designing supply chains and that business styade-
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chitecture should be considered in the processesigd-
ing supply chain architecture. The strategy forrtiaia
investigated the relationship between supply clasign,
business strategy and business environments, snce
strategy should be suitable for a given busines&ram
ment complexity, and when that complexity is chahge
the supply chain design must be changed accordingly

The resulting framework in this paper is not attlusive.
Nevertheless, it is developed through comprehenisive
vestigation and was field-tested on an industriajgzt,
resulting in an easy to visualize convincing stuoet
However, this study involved a single case studyg an
while it is anticipated that the proposed concemyatem
is suitable for other sectors, the findings wouted to be
delimited through further research. Future reseatcdl-
lenge emerging from these findings, is to desigorep-
tual framework for holistic supply chain formulatidhat
would anticipate the effect of external dimensitmghe
business and supply chain strategies.
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