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ABSTRACT: Supply chain is a widely discussed topic in the last decades. The Just-in-Time concept in manufacturing
was a massive success towards the end of the millennium. The Just-In-Time delivery has become a crucial indicator
of a company’s competitive advantage. Whilst Supply Chain is an integral part of logistics, this paper systematically
reviews the fundamentals of supply chain including the definition and difference between a value chain and a

supply chain in an academic context, including some key supply chain management principles

KEYWORDS: Supply Chain, Value Chain, Productivity, Supply Chain Management, Engineering, Logistics, LEAN

https://doi.org/10.29294 /IJASE.7.2.2020.1691-1699

© 2020 Mahendrapublications.com, All rights reserved

1. INTRODUCTION

The terminology supply chain has evolved and risen
to eminence over the last decade [1]. The corporate
have started using supply chain in their executive
strategies more frequently [2]. Forrester [3]
introduced the theory of distribution management and
argued that the operational dynamics with the
distribution = management can influence the
productivity and performance of functions of
engineering, research, sales and marketing [4]. The
topic of distribution identifies key management issues
and illustrates the key dynamics of business [3].
Despite the topic being four decades old, Forrester [3]
identified key issues of distribution management that
relates to the contemporary “Supply Chain
Management” issues and since then Supply Chain
Management(SCM) has become a topic of priority in
marketing, distribution, transportation and logistics
related topics [5].

The key reasons for the rise of supply chain relate to
these important factors:

1) Multi-national corporations are acting with
numerous global suppliers and not dependent any
more on local suppliers [4].

2) The globalisation of suppliers requires strategies
that are effective and still able to maintain closer
relations with the suppliers [1].

3) Customers are used to faster and reliable
deliveries and it is now a definite requirement in a
market than seen as a competitive advantage [6].

4) The competition globally is not only based on
product quality but in combination with the
performance of the delivery [7].

5) Companies are extremely flexible in this
generation and this leads to uncertainty of new market
place [8].

Supply chain (SC) has gained its popularity, but it
remains a very ambiguous topic with different
terminologies, often leading to confusion both in
academia and in industry. Supply chain is often viewed
as a operational flow of materials, some term supply
chain as a management philosophy and it is also widely
discussed as a process used for distribution
management [9, 10]. Researchers have conceptually
framed supply chain management as an inherited
system of vertical integration in one hand and a
management mantra on the other hand [11]. Ross [5]
argues that the supply chain management in
companies often cause limitation when applying in a
practical context due to the management’s
understanding of its complicated terminology. The
supply chain according to Masters and La Londe [12] is
a set of companies that distribute materials to a
forward chain of interfacing suppliers or end users [4].
The main ingredient of a SC is a mix of product
assemblers, whole sellers, logistics companies,
component manufacture and even merchants. The
definition of SC concepts is not excluding the final
customer who seems to be an integral part of the chain.
An another definition of SC relates to organizations
that are involved in creating value to the end customer
with multiple streams namely upstream (supply) and
downstream(distribution) by focussing different
entities in a supply chain including the end customer
[13]. In this context, a supply chain is defined of
organizations or individuals directly involved in supply
and distributions flows of technology, products,
service, financials and information from an origin to a
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customer [4, 13]. The definitions of SC identify three
degrees of supply chain intricacy namely [4]:

1) A simple supply chain
2) An extended supply chain
3) Anultimate supply chain

Supplier

Figure 1 A direct Supply chain

A simple and a direct supply chain consists of a firm
with a distributor or supplier and an end
user(customer) involved in supply or distribution flow
of services, products and any vital information as
illustrated in Fig. 1. An extended supply chain holds
information of the next supplier and customers relating
to the next supplier all involved in supply and
distribution of products as illustrated in Fig. 2. An
ultimate supply chain integrates all firms involved in
all kinds of supply or distribution flow and information
from the ultimate supplier to the ultimate customer [4].
The complexity of the ultimate supply chain is
illustrated in Fig 3.

" M (Y Fim L Customer ] g::m:r

Figure 2An extended Supply Chain

Ultimate

Supplier

The ultimate supply chain can reach different
complexity levels when providing various services with
different levels of information, provided to the
supplier. In more complex supply chains, various
functions are involved to optimise the efficiency and
performance [14]. As most of the organizations are
involved in numerous supply chains, there is a
potential for countless supply chain configurations [4].
A company like Tesco can be involved in a part of
supply chain for retail, hardware and many different
products and this illustrates the network of different
supply chain process. In another illustration, Airbus
finds Rolls-Royce to be a customer in one of its chain, a
partner in a different, a supplier in a separate case and
eventually a competitor on the ultimate. As the
research literature indicates the customer to be a
member of the supply chain [13], retailers like Tesco
can be a part of Supply(upstream) and
Distribution(downstream) flow that compound a

supply chain. In Table 1, a detailed academic definition
of Supply chain and its management aspect is provided.

Ultimate Ultimate

Customer I3

Supplier Customer

Ultimate Supply Chain

Service Provider

Figure 3The Ultimate Supply Chain
Supply Chain Management

The SCM often reflects SC as a single entity, than a
multiple, fragmented function performing its individual
task [11,16,9,10], this enables the whole SCM to
optimize the concept of partnerships in to multi firm
level to manage the flow of materials from the supplier
to the end user [15]. The objective of the SCM is to
synchronize all SC activities, enabling a value creation
window [19]. The SCM activities suggest that the SCM
should not only focus on the logistics part of the chain
but to integrate the whole value creation part of the
chain, driving supply chain members to have a
customer orientation view [1,9,10].

The literature recommends (Table 2) a coordinated
SCM approach to have the following dynamics for value
creation and efficient performance:

1. An integrated system approach in viewing the SC
as a whole entity and managing the flow
management of materials from the
distributor/supplier to the ultimate end-
user/customer.

2. A convergence strategy for multi-firm and intra
firm operations reaching towards an objective of
committed and long-term cooperation
methodologies.

3. Customer orientation and focus in creating unique
value leading to customer satisfaction.

4. Define SCM activities that permit the management
to behave consistent with the practices.

5. Envision partnership to be a

perspective.

Foster new methods of sharing data.

7. Categorize operational coordination in to Buyer-
Vendor, Production-distribution and Inventory-
distribution.

long-term

o
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Table 1: Research definition of Supply Chain

(Jones 1985) [15]

The process that deals with the entire flow of materials from the
distributors through the customer or the end users.

(Houlihan 1988)[16]

a)The supply chain on its own is said to be a single process and different
segments in the chain like purchasing, distribution and sales are not
fragmented and responsible for the functional areas. b) SCM is significantly
dependent on the strategic decisions taken along the chain while supply is a
shared objective on every fragmented segment of the chain, affecting the
total cost and the market share. c) SCM demands different inventory
dynamics which balances the mechanism of last, not first d) The approach
of interfacing must be ignored, and a method of integration needs to be
forced.

(Stevens 1989)[17]

The SCM with various requirements need to be optimised with a
synchronized flow of materials to balance low inventory management, low
unit cost and still maintain the level of customer service demanded by the
customer.

(La Londe, Bernard J.
1994)[12]

The SCM strategy demands a long-term partnership and agreement
between different firms integrating within the chain with a trust and
commitment relationship, able to share demand and sales data and the
integration of such data for mutual benefit.

(Cooper et al. 1997b)[1]

SCM is a illustrated philosophy of managing flow of a distribution channel
from supplier to the ultimate end user.

(Trent & Monczka 1998)[18]

SCM facilitates the sourcing, flow and control of materials using a total
system analogy across a multiple tire of suppliers.

Table 2: Coordinated SCM Management (Source adapted fromThomas & Griffin, 1996)

Buyer-Vendor

Production-Distribution Inventory-Coordination

(Monahan 1984) [20]

(Williams 1981) [25] (Clark 1960) [30]

(Lee 1986) [21]

(Ishii , Takahashi 1988) [26] (Maxwell &William 1983) [31]

(Banerjee 1986) [22]

(Haq &Noorul 1991) [27] (Antony 1988) [32]

(Goyal 1988) [10]

(David 1993) [28] (Mordechai 1997) [33]

(Kohli 1994) [23]

( Pankaj 1994) [29] (Eijs 1994) [34]

(Kim,Jong-Il 1994) [24]

Supply Chain Management activities

E-ISSN: 2349 5359; P-ISSN: 2454-9967

The competitive 21st century firms require an
environment to incorporate customer and suppliers
through an external integration in a unified
behavioural pattern [35]. Any such extension with a
unified behavioural pattern is defined by Bowerhox
and Closs [35] as SCM. This pattern is a coordinated
pattern between partners in the supply chain such as
carriers and manufactures to counter the needs of the
customer in a unified behaviour but in a dynamic way
[36]. In correspondence to the unified behaviour, both
parties require to share information in a mutual
context, not only planning purposes but also to monitor
constantly the process in the chain [19,1,37,9]. The
effectiveness of the chain is proportional to the
information flow, the more frequent the information is
shared, the more effective the chain remains [1]. The
information is not purely technical in nature but also
includes sales promotion strategies, market forecast
and such kind of data reduces the uncertainty between
the SC partners and the generate enhanced

performance [38,39,40]. The effectiveness of the SCM
management additionally lies on the jointly sharing of
liability & benefits and it is normally a long-term
relationship [11]. Collaboration is a vital component
for an effective SCM [9]. Collaboration is not limited to
singular outcomes but it is often a multi-facet
relationship to generate superior mutual growth over a
long duration of time [41]. Collaboration does not stop
at a particular transaction but should happen at all
levels of management and operational level, usually
involving multi-functional coordination across the SC
partners [1,42,43]. The SCM activities in a chain must
have a similar goal and focus on customer service
through a policy that allows participants to be more
effective at lower cost levels [44]. The policy needs to
be compatible in consideration with the cultural aspect
of management practices. The assimilation of multiple
best practices lead to a consistent implementation of
SCM from sourcing to manufacturing to distribution
across the SC [1,19,45,9]
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Supply Chain Integration

Stevens [17] recognized four significant stages of SC
integration and elaborated them in the following
details:

Baseline: This is a representation of base line case
characterised with staged inventories within an
independent company and the details associated with
the functional segregation of the incompatible systems
within the function of the supply chain.

Functional Integration: This is the stage when the
internal integration is focussed characterized by cost
reduction rather than productivity improvement,
buffer in the inventory, trade-offs and responsive
customer service

Internal Integration: in this stage, firms focus
tactically with mid-term emphasis on efficiency and
characterized by full visibility of purchasing through
distribution.

External Integration: The scope at this stage is to
recognize the integration of the SC beyond the
company to embrace suppliers and customers.

Table 3: Supply Chain Integration based on Steven’s
Model

Identification and
understanding of
material flow from
purchasing to
distribution
Identification and
understanding the
functionality of
material flow
management,
manufacturing
management and
distribution practices
Internal integration of
material management,
manufacturing
management and
distribution practices
Integration of
suppliers, internal
supply supply and
customers.

Stage 1 | Base Line

Functional
Integration

Stage 2

Internal
Integration

Stage 3

External
Integration

Stage 4

Bullwhip Effect

The customer dictates the actual demands for a
product and its materials [46]. Despite this
demand,the actual product gets perverted down the SC,
for e.g. if the real demand for a client is 800 units, the
merchant who does the retailing might order 1000

units (an excess of 200 units) to guarantee the stock
availability, the supplier eventually orders 200 more
from the manufacturer (excess of 400 than the client’s
original order) as bulk ordering might have its
discounts as well have enough stock for guaranteed
shipment and ensuring the economy of the scale of
production. An order of 800 units makes the
manufacturers to produce 1200 and these subjects, the
retailing merchants to increase demand by reducing
prices or attracting new customers by promotions to
the buy the excess units. This phenomenon where
orders to supplier have a larger demand or variance
than sales to the buyer is termed as bullwhip effect or
whiplash effect [21]. There are many factors
contributing this effect in the SC [47]:

1) Demand forecasting: Higher dependence in
demand information for estimation for a product
that accounts to a lot of fluctuation.

2) Order Batching: Surges in demand happen any
time and similarly, sluggish demand pattern
appear any time, but firms do not place an order
with the supplier in a short timeframe, instead the
pattern of ordering often is monthly of fortnightly.

3) Price Variations: Promotional products often
cause an effect in buying patterns (for customers).
As the surge of production increases and with
distorted demand information to handle, the chain
faces a huge traction.

4) Rationing Game: Many customers tend to distort
information because of strategic decisions by
overstating demands and cancel when the supply
when the supply is adequate again to ration.

The Value Chain (VC) Perspective

The value chain’s existence can be dated back to over
30 years, but it remains a very unclear concept [48].
The supply chain perspective provided us an
understanding that the current generation of SC is
based on customer intimacy and most often the SC are
fully synchronized with suppliers and the end-
customers. The value chain concept was developed by
Porter [49]. Firms often create value by either
acquiring new materials or generating new services
and utilizing them to make it profitable [50]. A value
chain is a set of defined activities that a company
executes to create additional impact in the terms of
value for its customer [49]. Porter [49] proposed a
general value strategy that companies can adopt to
examine all their activities and see how all these value-
generating parameters are inter-connected. Porter [49]
argues that the way the activities are performed
determines the costs and affects the profit/loss ratio of
the company [51].The value system is formed when
value chain activities are linked between firms [48].
Porter [49] identified nine generic value added
activities operating in a firm.Rather than looking at
departments or accounting cost types, Porter's Value
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Chain focuses on systems, and how inputs are changed
into the outputs purchased by consumers. Using this
viewpoint, Porter [49] described a chain of activities
common to all businesses, and he divided them into
primary and support activities

Primary Activities

Primary activities are directly connected to the
development, sales and servicing of a product or
service and they normally consist of these parameters:

¢ Inbound logistics - This process is connected to
inward distribution of inputs internally in an
organization. The supplier’s relationship is
vital for value creation [49]

¢ Operations - The process to transform the inputs

generated internally to outcome for
customers. The operational methods the
company implements is vital for value

creation [49]

Outbound logistics - The process where the
product gets delivered to the customers and
all vital steps like collection, storage and
distribution create value [49]

e Marketing and sales activities - The process that
dictates the client to purchase the
products/services the company offers. The
rewards, communication and platform of
communication creates value [49]

¢ Service - The process to create servicing of the
product in accordance to the maintenance and
the warranty contracts issued by the customer
to the clients [49]

Support Activities

The support activates facilitate the primary activities
for e.g. the procurement function can support in
operations in a standard way but can additionally
facilitate marketing and sales in a different activity,
creating value to the chain [49].

¢ Procurement (purchasing) - The backbone of the
company to identify vendors and negotiating
the best contracts for purchasing materials
and components.

¢ Human resource management - This manages the
recruiting, training and rewards for the
workers of the companies. People are
considered to the best resource available to
the company and a fine tuned HR department
with best practices methodology can definitely
create value to the company as well with the
clients handling with the company.

¢ Technological development - Enabling technology
is vital component for businesses worldwide
and technologies often function as enablers
reducing operational time and at the same
time maintain technical excellence and
reducing costs for the company.

¢ Infrastructure - Companies build infrastructure to
support their systems and minimize
hindrance to its operations, administration
and general management.

The primary focus however remains on the benefits
the company can provide to its customers by creating
value in the activities (direct or indirect) the
companies perform [52]. For every primary activity a
company performs, there are a set of sub-activities as
illustrated in Figure 4, that create value [53]. These
activities are defined as:

1) Direct Activities which create value by themselves
for e.g. sales activity

2) In-direct activities facilitate easy operations of
direct activities by maintaining the customer
account management required for sales to happen.

3) Quality Assurance supports the direct and in-
direct activities in compliance of keeping the
standards required while the sales process is

happening.
* Managing
* Sales Sales force « Validation
* Advertise * Keeping ]
* Innovation
ment customer
records

Figure 4 Identification of Sub-activities for primary
activities

By identification of sub activities as illustrated in
Figure 5 for each support activity, the company creates
value within each primary activity [54]. For e.g. the HR
creates value to operations, purchasing, and
development and even in Infrastructure development.

= . +Potential *+Professional
S ecrultimare Candidatas Training

¢ il |ii« *Promotion «Advertisement +Innovation

Figure 5 Identification for sub-activities for secondary
activities

Differences and Similarities between a Supply Chain
and a Value Chain

Porter [49] defines value as a subjective experience,
depending on the context and occurs though the
provision of resources [48]. The value experience flows
from the customer, who is the recipient of resources
[14]. This differentiates the value chain from Supply
chain, as the sequence of SC initiates from product
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request to customer, while the value chain operates
from customer request to a product [55,56]. The
objective of any SC is to satisfy the customer whereas
the value chain provides a competitive advantage for
the customer [57]. The concept of SC facilitates the
operational management team by acting as a
conveyance in the chain of events [1] while the concept
of value chain originates from a business management
perspective providing value addition to the chain [53].
The SC and VC as illustrated in Figure 6 is regarded as a
complimentary view of an extended business process,
enabling the flow of products in one way that is aligned
with the value of demand and cash flow on the other.
As values can be generated between business to other
businesses or between a company and a consumer, it is
vital to define value exchange between these 2
different matrixes of Business to Business(B2B) and
Business to Customer(B2C) [58]. There can be up to 3
different forms of values in business generation in a
commercial transaction (B2B) [59,60,61,62,48]:

1) The intellectual value
2) The institutional value
3) The personal value
The intellectual value is related to the resources
being available and it occurs in all exchanges during
the chain. The institutional value occurs in a context of
exchange relating to ethical standards, prestige and
culture of the association, brand value and reliability.
The personal value is derived from the individual
experiences within the exchange of resources and its
associated benefits linked in a commerecial context [48].

In the consumer context (B2C), the value is often
described as [51]:

1) The product value

2) The service value

3) The excellence value

The product value is often derived from a source or

supply, while the service value is depicted around the
service of the product in a form of a call-centre, repair,
maintenance or warranty service. The excellence value
is a new generation of service not only concentrating
on customer being satisfied but also making the
customer successful [1]. The value which is generated
from the customer needs are categorized as “value
added categories” and the activities that do not
correspond the needs, could be eliminated in
synchronisation with the LEAN thinking mechanism
[63]. By fine-tuning the value generation process that
generates goods and services valued by the customer, a
consolidated resource management plan can be
established improving productivity and performance of
the company, enhancing the corporate strategies
focussing on operational excellence.

2.1 The importance of Value Chain

The industrial engineering started strategizing on
operational efficiency, focussing oriented analysis of
production operations and SC from a value chain
perspective [48]. The main drivers or trends that lead
to value chain importance as illustrated in Figure 7 are
as follows:

1) Increasing Innovation and competition focus
in the corporate strategy.

2) Changing business and governance models
with in an industry.

3) Global supply and production.

4) Management communication

The value deriving from the product is not only seen
as an indicator of market place performance but also as
a measure of satisfaction, consumer confidence and a
helping cause for the environment. Similarly, the risk of
value exaggeration can cause bubble and crash before
taking-off (similar to the IT industry) due to creation
and destruction of sudden value parameters not
necessarily originating from the customers. The supply
chain that synchronizes nicely with the flow of value in
the form of customer input, preference and demand
will generate value in this current, global and dynamic
environment. A reverted, integrated model of supply
chain and value chain seen as a single entity is required
to optimise material flow and synchronize the product
delivery with information, knowledge and inputs from
the customers. The holistic approach of product design
being integrated with production process, logistics
management and inputs from customer demands will
enhance the SC, propel the business performance of

companies, and deliver satisfaction to the
customers[69].
Integration  of  Activities
involved in product logistics
originated from an operational
management perspective with
an objective of customer
satisfaction and the chain
Supply being initiated from a product
Chain request to end-user

The activities that add value to
any product in a business
management perspective,
gaining competitive advantage
to the chain, which originates
from the customer request to
the product

Figure 6Supply Chain Vs Value Chain after
[49,50,51,63,1]
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* Alternative means to * Adopting a resource
ative and ased view

news tools to formulate

strategies against

competition

Global Supply
and Production

* World wide value
addition

Management based on
performance

Figure 7: Importance of Value Chain
[64,65,55,66,67,68,69]

CONCLUSION

The rise of globalization makes distribution,
transportation and logistics related topics more
challenging especially when companies are dealing
with global suppliers. The strategies that require
effective planning for faster and reliable supply is a
defining criteria for fostering competitive advantage in
business by enhancing performance claims that “ The
global completion is not only based on product quality
or cost but in combination with performance of the
delivery”. The efficient supply chain management
concept of dealing the entire flow of materials from the
distributors to the end users is significantly dependent
on strategic decisions taken along the chain including
careful planning, forecasting and managing inventory
dynamics. The emphasis of satisfying the customer and
on the same time removing unnecessary transactions
in the relationship requires a lean concept of thinking.
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