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Abstract
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Purpose of the research/paper: To demonstrate that modelling of the supply network can be
a useful tool for managers

Implications for practice: Sensitive modelling of the supply network using readily available
validated modelling approaches can provide insights which enable improved management of
supply networks

Value of the paper: The paper will be of interest to academics, practitioners, managers,
and/or students of business and management.
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Introduction

Supply chain management (SCM) has recently moved to the fore of many business activities.
What was once an operational part of most organisations is now a strategic part. Many

organisations now focus on their supply chains to enable them to become more competitive.

Supply chain management is defined by Simchi-Levi et. al. (2004), as a set of approaches
used to efficiently integrate suppliers, manufacturers, warehouses and stores so that
merchandise is produced and distributed in the right quantities, to the right locations, and at
the right time in order to minimize system-wide costs while satisfying service-level
requirements. Supply Networks (SN) are defined as a collections of firms that maintain local
autonomy and decision-making capability, but who interact with other firms to fulfil customer
requirements by transforming raw materials into finished goods (Simchi-Levi et al., 2000). It
needs to be recognised that current supply systems resemble networks rather than chains,
reflecting the complex nature of relationships between suppliers, manufacturers, warehouses

and customers.

Supply chain modelling has traditionally been seen as belonging to the theoretical realm of
the academic; this paper however examines the purpose and value of network modelling for
supply managers. Factors to be considered and captured when framing supply network
models, and criteria used in developing models for particular organisations are discussed and
appraised. Management decisions that can benefit from the use of these models are examined

and lessons for supply managers are identified.

Value of modelling

Managers use models to describe, analyse and improve the supply chain (Wondergem, 2001).
Models promote understanding, facilitate focus on key features and attributes and allow
performance to be measured. Using models, companies can make better-informed decisions,
reduce risk, and save costs. Modelling mimics reality and allows every area of the supply

chain to be examined; problem areas become easy to identify.

An example of a network model is the Supply Chain Operations Reference Model (SCOR)
developed by the Supply Chain Council (Supply Chain Council, 2006). This is used to
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describe and evaluate supply performance across five dimensions: reliability, responsiveness,
flexibility, cost and efficiency in asset utilisation (see Appendix 1). The model makes it
easier to identify areas in each dimension that need improving and the organisation can better
see what is going wrong. The model provides feedback, allowing organisations to identify
necessary changes to current processes and procedures. The SCOR model is process driven
(see Appendix 2) which makes it relatively easy to implement. Different components of a
supply chain may require different models, because the competitive advantage being sought in
each area of the supply chain is different. For example, in information management the focus
may be on information sharing across supply networks; in procurement the emphasis may be
on selecting the best supplier, whereas in logistics attention may be given to reducing delivery
times and damage claims. Beneficial changes flowing from modelling the supply chain are
numerous and most are likely to result in realisation of improved value-add. Obvious benefits
to be gained include reduced costs, better quality products and reduced inventory levels.
Others like increased customer satisfaction, better relationships with suppliers and making

better-informed decisions, are harder to measure.

Factors captured in models

Irrespective of the supply area being modelled, every model must first capture the objective(s)
for modelling. Once the objective is identified, additional factors can be considered: the
current process, problem areas, evaluation techniques, ongoing discussions and performance
measures. Based on the competitive advantage that the organisation wants to achieve, the
focus may be on quality, cost, reducing inventory, reducing lead times, improving supplier

collaboration or customer management.

Appraisal of an organisation’s supply chain with new and purpose-built models can provide
dramatic breakthroughs in supply chain design and operation. An example is the British
Petroleum (BP) case study in Thrower & Caddell (2000) where a new model was devised to
bring the Andrew oil field project into production. BP owned an oilfield in the North Sea (The
Andrews Field), which due to geology and logistical problems appeared too challenging to
develop. A facilities management group was contracted and they introduced a new model that
focussed on business processes. The model it replaced had focussed on business functions and
was task oriented. The new model ensured that the right person undertook every job, not

necessarily the person who had traditionally been responsible for it. Resource pooling was
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encouraged resulting in reduced downtime and maximised utilisation of resources. The
benefits of this model included cost reduction, improvement in service to clients, a strategic
facilities management focus and reduction of total management input. To achieve this, first
the project was defined and objectives were set, namely getting the Andrews Field off the
ground and making it successful. A team was created, suppliers were selected based on ability
to meet project needs, and continuous improvement was encouraged with ongoing

monitoring.
Factors in framing models

Because of changes in the business climate, businesses are reinventing their business models
(Allen et al., 2001). More emphasis is now placed on value add and business models must
factor this in. The information captured by any supply network model depends on the area
being modelled. For example, Lambert et al (1999) describe a model for logistics partnership
where three major elements are considered: “‘drivers’ which are compelling reasons to partner;
‘facilitators’ which provide a supportive environment for growth and maintenance of a
relationship; and ‘management components’ which are joint activities and processes used to
build and sustain partnerships. By way of comparison, Prasad and Tata (2000) in modelling
an information management system placed emphasis on cost connected with design
methodology, competitor action, and training and hardware. Although there are differences in
specifics, most models have primarily the same concerns. Whether the model is used in
distribution, production, transport or information technology, the main issues considered
when framing it will include costs, management approval, defined objectives, expectations

and measurable deliverables.
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Criteria in developing models for a particular organisation

Consider an investment bank as an example for selecting criteria in supply chain modelling.
In an investment bank, the supply chain manager interacts with different organisations. These
include catering, airlines, cleaning, IT services and IT contractors among others. Most of the
suppliers used are in service industries. Developing a supply network model for an investment
bank is difficult because the number of suppliers is large and most current models are geared
towards manufacturing industry. Each supplier also offers a different kind of service; no two
services are quite the same. The best way to create a supply network model in this situation is
to have a generic model that can be adapted to each different situation. Important criteria to be
considered in the generic case include management approval, clearly defined objectives,
expected outcomes, cost and on-going performance review. Without management approval
any modelling project will not be successful. Clearly defined objectives and expected
outcomes make it easier to sell the idea to colleagues and superiors. It is also important to
know how much it will cost to get the modelling project off the ground. As most modelling
projects are long term, introducing regular performance reviews into the modelling process is
important because it allows stakeholders to know which area(s) is working perfectly and

ensures problem areas are easily identified.

The use of models in policy and competition decisions

Modelling can highlight problems with current ways of doing things in a company. It may
also show that the current way is good but still identify ways of improving the system. It may
show that an organisation needs to collaborate with its suppliers, or even its competitors, to
ensure that they help each other to become the best in their industry. Forming strategic
alliances with competitors and suppliers, outsourcing logistics to a third party supplier,
changing the process of selecting suppliers, focusing on customer requirements or installing
an EDI system — these can all be outcomes of modelling the supply network. Each of the

above can mean a change in policy and decision making for an organisation.

Companies need to ensure that whatever the outcome of modelling, the policy change that
ensues is beneficial for all stakeholders in their supply chains. The objectives for changing a

current procedure must be clearly defined and explained to all stakeholders.
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Conclusion

The success or failure of supply network modelling for an organisation depends a lot on
management approval and support. There is no one standard supply network model for the
supply chain. Thus supply chain managers must choose the model that best fits their purposes.
There are numerous advantages to using network models in particular areas of the supply
chain; these include accessing lower costs, better quality products, efficiency in the entire
supply chain, customer satisfaction, better relationships with suppliers and better lead times.
Models can facilitate the decision making process for supply managers, and allow them to
make optimal decisions for their organisations. When new policies are being formulated on
the outcomes of modelling, supply managers must determine how such changes will affect
suppliers. If supply network models are not utilised properly they may fail, in which case
money may be lost and staff morale reduced. In supply network modelling there are many
trade offs that the supply manager must be aware of. These include, amongst others, cost
versus profits and change versus competitive advantage. All such factors must be considered
by supply managers when deciding on supply network models. Modelling is a good tool when

it is used right!
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Appendix 1

Table I: Performance Attributes and Level | Metrics

Performance Attribute

Performance Attribute Definition

Level | Metric

Supply chain delivery
reliability

The performance of the supply chain in delivering —

the correct product, to the correct place, at the correct

time, in the correct condition and packaging, in the correct

quantity, with the correct documentation, to the correct
customer.

Delivery performance

Fill rates

Perfect order
fulfilment

Supply chain responsiveness

The velocity at which a supply chain provides
products to the customer.

Order fulfilment lead
times

Supply chain flexibility

The agility of a supply chain in responding to
marketplace changes to gain or maintain

competitive advantage.

Supply chain
response time

Production
Flexibility

Supply chain costs

The costs associated with operating the

supply chain.

Cost of goods sold

Total supply chain
management costs

Value-added productivity

Warrantylreturns

processing costs

Supply chain asset

management efficiency

The effectiveness of an organisation in managing assets
to support demand satisfaction. This includes the
management of all assets — fixed and working capital.

Cash-to-cash cycle time

Inventory days of supply

Asset turns

Source: Wondergem, (2001, p28).
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Appendix 2

Source :Supply Chain Council, (2006, p4)
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