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Abstract

Every organisation has to manage the flow of commodities and products from th
suppliers and to the users. gy chain basically consists of the various organizations
that are involved in this process. Managing this supply chain is essential because th
effectiveness of the company depends on it. It represents a conscious effort by the sup|
chain firms to desiop and run supply chains in the most effective and efficient ways
possible. Supply chain activities cover everything from product development, sourcing
production, and logistics etc. Starting with the brief history and introduction of the
development athe concept of supply chains, this project focuses on the analysis of the
supply chain of Dabur, the comparative analysis of the supply chains of Abu Dhabi
National Oil Company (ADNOC) and British Petroleum (BP) and also includes several
mathematical equeons and formulae to give an insight into how supply chains function
and what parameters can be changed to get the desired results.
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1. Introduction
1.1 Basic Concept

Every organisation, no matter how big or small, requires a specific mogbhro of action to

follow in order to manufacture and deliver its goods and services in an orderly and organised
manner. This framework of how raw materials are converted into finished products and the
products are finally sent out to the consumers isvknas a supply chain. Goods are thus moved
from the storage site to the weirkprocess inventory and once they are processed into finished
products they are distributed to the consumers. So the movement of raw materials from the point
of origin to the pait of processing and finished products to the point of consumption is known as

a supply chain. The eordination and handling of this chain of events is known as supply chain
management.

Over the years, the definition and application has been mouldext #sepndustry, the period of
use or simply the application. Supply chains could also include collection of goods that are used
by consumers and hence useful in the process of recycling.
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The software involved in this is naturally tools and services faailitate supply chain
transactions, manage the relationship between manufacturer and supplier and also modules that
allow an organisation to control and monitor its business processes.

Supply chain management involves various different fields of opaeratich as information
technology, logistics, operations management and procurement.
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1.2 Types of Supply Chains

The term supply chain management is used with respect to several different kinds of industries.
Consequentlythe area of application and usage is varied and diverse, in which case, the
definition and description changes or is modified as per the use. Some of the areas of its
application and the description of their nature are as follows:

1.2.1 Integrated Make To-Stock Model

The integrated makmm-stock supply chain model is one in which the demands of the customer
are processed in real time so that the rest of the time is utilised by the company in restocking the
goods in the inventories. This form of modelling done using information systems. The
productdés production plans and schedul es are
reviews received by the customers so that better customer satisfaction is ensured by incorporating
customer demands in the mdiacturing process. Likewise, the supply chain is also made to
follow this feedback so that the manufacturing and supply process is also based on these
requirements. For example, the world famous coffee shop chain Starbucks not only sells coffee at
the varous outlets but also makes coffee beans available for sale at its outlets. The internet is also
a medium for sales and feedback collection. Again, Starbucks utilises the internet for
incorporating customer feedback into the manufacturing process. Thissalistribution,
planning, scheduling, manufacturing and controlling the inventories.
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1.2.2Build-To-Order Model

This is the kind of model I n which the compan
as it receives the order. The inventories andufecturing goods should be efficiently dealt with

in order to ensure their synchronisation wit!
order to ensure the smooth functioning of the inventories, parts required in the manufacturing of

the product a supplied at the various centres along the production line. One of the chief benefits

of this production model is the impression that the customer gets, which is, that his or her order is
personalised. Plus, the order is also processed rapidly. Thisftgoeodel supports the need for

mass customization.

This model is utilised widely by Dell Computers for manufacturing personalised systems.
1.2.3 Continuous Replenishment Model

The basic concept in this type of supply chain is that the inventory is otynspaovided
materials from the suppliers and the intermediaries but all aspects are to be considered in
supplying the raw materials because if the cost for replacing the goods and services is estimated
at a very high value then the shipments may notuséamed and the supply chain could break
down. This means that the production and order fulfilment process of companies is very strongly
integrated and related. Real time information about the demand is required to be supplied to the
manufacturer.

It is utilised in environments where the demand is stable and fairly uniform. When large systems
come into picture, intermediaries are required.
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Figure 2: McKesson Co. supply chain model as per the continuous replenishment supply chain
1.2.4 Channel Assembly Mdel

This type of model is only slightly different from the build to order model. In this, the goods are

put together in various stages as the product moves along the distribution channel. Alliances with
third party | ogi sti cs bly. Thesaallow ghysicad asgembdylof tloew t h
products at any of these 3PL centres or provision of the products to the customers.
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For instance, a computer company may utilise services such as FedEx to provide the parts for
manufacturing at the various manufacti ng poi nts or centres. The
can only be put together when all of such parts arrive at the different levels of the supply chain.
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Figure 3: A buildto-order supply chain model

2. Literature Review- a brief look at journals in supply chain management

Various means of research and study have been used to understand different aspects of supply
chain management and how it works out for different types of industries in a whole variety of
products and services. We take a look attwhe various journals and write ups on supply chain
management had to say

Douglas J. Thomas and Paul M. Griffin (11 October 1996) have stated in the European Journal of
Operational Research that there are three main stages in supply chain mangyemsament,

production and distribution. In order to minimise operating costs and improve customer service,

di fferent technol ogies are being used. Their
describes how two or more stages in a supply chain can bnkee and the creation of supply

chain models is emphasised along with directions for future research.

I n ASupply Chain Management: More Than a New
Logistics Management, The, Vol. 8 Iss: 1, pjp.114; 1990),Martha C. Cooper, Douglas M.
Lambert, Janus D. Pagh have shed light on the fact that supply chain management should not just
be considered an extension of the logistics sector of an organisation and have also stated a model
that allows further guidance ew the decision making process involved in supply chain
management.

For understanding the importance and functioning of a supply chain, the models are discussed,
definitions are understood and its consequences and boundaries are outlined. (John T. Mentzer,
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William DeWitt, James S. Keebler, Soonhong Min, Nancy W. Nix, Carlo D. Smith, Zach G.
Zacharia, 2001)

The authors Douglas M Lambert, Martha C Cooper (2001) analysed the fact that supply chain
management requires the assertive integration of several sradj@socesses along with delving
into various case studies.

The effectiveness of linking various layers of a supply chain to produce maximum cost reduction
is analysed by Robert E. Spekman, John W, Kamauff and Niklas Myhr (1998). They also
attempted to uterstand the challenges and difficulties that managers face while working on

supply chains and provides insights into facing

Being a little different from the rest of the researchers, Bruce C. Arntzen, Gerald G. Brown,Terry

P. Harrison and Linda L. Trafto(1995) elucidated the Digital Equipment Corporation evaluates
alternate supply chain processes that can be used along with production and allocation methods
by using the fAGl obe Supply Chain Model (GSCM)
selling network.

What is the complete scope of supply chain management? How has Hewlett Packard attempted to
achieve this? These questions are looked into by Tom Davis (1993), process technology manager
at Hewlett Packard, and thus the methodology that issedilin managing successful supply
chains is revealed.

3. History and Shaping of the process

The term supply chain management was coined by Keith Oliver, a consultant at Booz Allen
Hamilton (now Booz & Company) when he used it in an interview for the Faldahines in

1982 although it was in fact used in the early’ 2@ntury as a very crucial concept in the
devel opment of assembly |l ines. But it gained
articles worldwide began describing the term and tleegss. This became a very commonly
used phrase in management and began to be used regularly by managers and administrators.

4. Functioning of a supply chain (How does it work?)

To ensure maximum profit generation and allow the smooth and unhinderedriumgtof an
organisation, its supply chain should be well laid out and easily implementable so that the
working of the organisation is not compromised at any point.

4.1 Importance

Supply chain management covers 20% of the total budget of a company fdaobtaread goods

but the efforts put into this are invisible to the customers. Hence it is the complete responsibility
of the managers to deal with it properly. The problems dealt with by effective supply chain
management are:

1 Glitches caused due to wrongwanaterial obtained at the manufacturing factories
Frequent supply scarcities
High inventory cost through the manufacturing process
Ineffective distribution of logistics
Low order fill rates
1 Inefficient promotion and marketing tactics
So the main reasonerfsupply chain management being necessary are:

T
T
1
1
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Globalisation has caused a surge in interaction between industries and business houses,
consequent talks and mergers thereafter.

Due to advancement of technology, communication between different levelsipplg s

chain has become easier.

&« 1;

v F Sl

Figure 4

important aspects of a supply chain for higher profits

4.2 Functioning

There are certain key steps involved in supply chain management. They are:

T

Equipment and Raw Material Managemetttis involves evaluating thgoods and
materials to ensure their proper condition, finding out the complete use of the product in
its lifetime and its rate of degradation, look into the process of regulation of the product,
maintenance and mending of equipments and tools, analypeottesses for substituting

the old equipment with new machinery and tools.

Inventory Control the manufacturing units are examined and made ready to receive the
raw materials for processing.

Materials Cost Reductierdata is analysed against benchmarksegetiating contracts

etc.

Processing or Conversion to Finished Produttte raw materials are finally converted

into the final product at the manufacturing unit.

Purchase Orderinghe retailers that provide best price are then contacted and the best
price is arrived at.

Receiving and Distributionthe retailers distribute the product into the market for the
consumers to purchase. The process of flow and regulation of materials is evaluated so
that the corrections in the process can be monitored andctadr and the correct
procedures are still followed to ensure a perfectly capable chain of processes. Purchasing
and Feedback the customers purchase the goods and based on their feedback,
modifications are made in the supply chain and the process isccaut again.
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Key SCM Concepts

Each interface in the Supply

Chain represents:
= movement of goods
. — infermation flows
— transfer of title
b — purchase and sale

< -
Strategic SCM consists of b Retailer
developing smarter ways to ﬁ

— choose,

= buy from, and b
— sell to your business partners,

5- the functioning of a supply chain

Figure

4.3 Push and Pull System
4.3.1 Push System

In a push system, the work discharge is established the predictions made about the demand of
customers and otheomponents of a supply chain present downstream.

i Allows the inventories to fulfil the demands

I Efficient and proactive

For examplemaking a general resume for job interviews of any company.

4.3.2 Pull System

The actual demand or status of downstreastamers determines the release of work.
I May cause delivery time to expand

T Acts reactively

For examplemaking a job resume for a specific company.

Supplier Manufacturer  Distributor Retailer Customer

Upstream i~ SN
Downstream
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Figure 6 illustration of upstream and downstream processes

Criteri on

Push

Pull

Purpose

Reduce Cost

Service
Intensification

Level

Level of Complexity

High

Low

Main Objective

Allotment of Resources

Reaction Sensitivity

Lead Time

Long

Short

Constituent Procedures

Modelling Supply Chains

Completion of Orders

Table t comparison of push and pull strategies

4.4 Bullwhip Effect

Also known as the Whiplash Effect, it is a phenomenon observed channels whose driving force is
forecasts. Since customer demands are not stable, organisations need to model their
manufacturing basedn forecasts of the demands so that their inventories and resources are in

place.

These forecasts are based on current and previous market trends and other statistics and at each

stage where the assumptions are made, the expected errors are also nécérdefd.e t vy
name given to companies that have an inventory buffer.

5. Theories

stocko

Some of the important theories and concepts in supply chain management are described in this
section. These help in identifying and understanding the basic comoegteed in supply chain
management along with integrating these concepts with proposed plans and objectives of an

organisation to attain all round success and profitability.
5.1 Supply Chain Theories
5.1.1 Channel Ceordination

This allows the performamrcof the supply chain to improve because it provides alignment of the
interests and profits of the individual enterprises of the chain. It focuses on managing the
functioning of inventories and making decisions in cases where multiple companies aredinvolve
at the same level of the supply chain.

In terms of theory, the foundations of-ocadination are mainly based on the contract theory.
Anantasubramania Kumar in 1992 was the first to identify and investigate the issue of channel
co-ordination.
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5.1.2 Justin time

This production strategy allows manufacturers to reduce the cost of inventories and hence
maximise their revenues that are consequently benefitted.

Signals, known as Kanban, are employed by the inventories that indicate when the next part
should @ made. These signals or Kanban could be simple tickets or even visual signals that
indicate the step in the process. Thus this strategy allows manufacturing firms to improve their
quality of service, enhance their revenue and modify their manufacturooggs to improve
efficiency, provided it is used in the correct way and direction.

5.1.3 Resource based View

When the tangible and intangible resources of a firm are utilised to gain competitive advantage,
the theory followed is resource based view theory

5.1.4 Total Quality Management

This is an effort made throughout the organisation to ensure that a permanent setup is created in
which the organisation continuously improves the quality of its goods and services.

5.1.5 Transaction Cost Economics

This theory deals with reducing the costs that are linked to a transaction while deciding whether
to make or buy the goods. TCE theory argues that different control and governance mechanisms
should be employed to mitigate the risk of opportunistic behaviour gfiysepain firms when
outsourcing.

5.1.6 Social Network Theory

The behavioural side of firsfirm, individuatfirm and individualindividual relationships are
considered here. These are examined from different points of view such as the financial, technical
and social points of view. Stephen Pryke has authored a book named "Social Network Analysis in
Construction" based on this theory.

5.1.7 Network Theory

It argues that maximum profits can only be generated if the supply chains are carefully designed
and maitored at all times. Therefore, this theory emphasises the construction of supply chains
based on trust to achieve long term goals.

5.1.8 Game Theory

It is one of the oldest theories that emphasises on the contradictory and obliging behaviours of
two intdligent and rational decision makers for disparate scenarios (i.e. several combinations of
win and lose; wirwin, win-lose, losewin, loselose)

5.1.9 Resource Based View

The main objective of this theory mncestodaihai ni n
an advantage since it is believed here that a

5.1.10 Principle Agent Theory

When the interests of the principle and the agent are clashing, this theory ensures that neither
party can tak the opportunity to secure their sole advantage. Contracts and incentives are used to
ensure that bare minimum principles are followed.
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5.1.11 Strategic Choice Theory

Political issues relating to supply chains are dealt with, as per the constraintstbétry since
the functional aspects are considered in the previous theories. It is relatively less explored.

5.1.12 Systems Theory

This theory brings the different constituents of a supply chain (that is the human, capital, data,
materials and commerciaésources etc.) to form a subsystem that is next portion of a larger
arrangement of supply chains or network. It states that for a holistic outlook, Systems Theory
should be retained to comprehend the inner and external factors that form an organisation's
supply chain performance.

5.2 Equations Relating to Supply Chain Management

The whole procedure by which a supply chain is managed involves a lot of mathematical
statements and steps. Thus, it naturally involves many equations that can be implemented at
various stages in order to simplify the process. There are several mathematical equations that are
used to substantiate the knowledge. These are:

5.2.1 Inventory Related

The most important equation is

Ending Inventory = Beginning Inventory + Receipts {ir§hipments (out)
5.2.2 Sales Related

If we consider the total sales

Period (t) demand for a product j= (Total season demand for product j) * (Seasonality effect at
(t)) * (Marketing effects at (t))

Or if the statistics are given in percentage then

Peria (t) demand for a product j = (Total season demand for product j) +(Seasonality effect at
(t)) +(Marketing effects at (t))

For example, a company manufacturing caps can be analysed as follows:

The total demand for caps across the different sales poistatésl as 10,000 in summer. Now if

we consider the effect of the summer season, we are given the information that sales are
enhanced in summer by ten percent. Besides this obvious increase, if the appropriate marketing
techniques are applied then theraiurther increase of fifteen percent in the demand. Thus, in

the end when we attempt to estimate the contribution of all these factors to the demand of the
caps then the total demand for a month in summer is arrived by the calculations

Seasonality effeet10% = 10 * 10,000=100000/100= 1000 caps more
Marketing effect = 15% = 15 * 10,000= 150,000/100 = 1500 caps more

The total sales for the caps in summer time for this particular company is given by the above
formula

Periodic demand = Total season demar@kasonality effect + Marketing effects
Periodic demand = 10,000 + 1000 + 1500
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=12,500
Periodic demand for caps in summer is 12,500 caps.
5.2.3 Location of Distribution Centre

A simple question can be attempted relating to Buppains. If we are given a particular
geographical area and we are required to find therdmates of the location ofa distribution
centre if you knew the number of truckloads per week going to each retail store in that area. Now
the area in consideran is Indiana in the United States of America.
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the area in Indiana to be considered

Let us consider that the distribution of loads to be as per the given table. Also, the values of x and
y co-ordinates are specified.

City Load Specifed X co-ordinate y co-ordinate
Indianapolis 50 4.2 6.1

Gary 40 1.6 11.8

Fort Wayne 45 6.7 10.2
Evansuville 25 1.0 1.0
Louisville 30 5.4 1.8

Total 190

Table 2 distribution of load as per eordinates of the given region(Indiana)

81



Aditi Choudhay, The Macotheme Review 3(8 Fall2014

L _ 4.2(50) +1.6(40) + 6.7(45) + 1.0(25) +5.4(30)
190

. 6.1(50) +11.8(40) +10.2(45) + 1.0(25) + 1.8(30)
B 190

x=4.0
vy=6.9

Thus, the cityclosest to the cordinates x=4.0 and y=6.9 is Indianapolis and it should be the
distribution centre.

6. Applications

Supply chains are utilised in order to simplify the process of product manufacturing and selling.
The entire chain or cycle is mekted beforehand by a company in order to ensure that the flow of
goods and materials and finished products takes place in a systematic and organised fashion.
Thus, the process has many such related applications, so to speak.

6.1 Improving Profit Margin

Consider a company without an efficient supply chain. The incoming and outgoing goods are
moved to and from the production centres in a haphazard manner without much consideration for
the cost at each stage, the demands of the consumers and the undgretandnket situation.

Bring in an organised supply chain into the process. Once a company designs its supply chain
methodically, the expenditures at each stage of procurement, production, marketing and delivery
can be monitored and minimised accuratelyorder to increase its profit and provide for
consumer needs.

Surplus expenditures at any stage are easily regulated and the flow of goods from one station to
another in the manufacturing chain can be coordinated with greater effectiveness. Thug; a suppl
chain works greatly in increasing profits for an organisation.

6.2 Simplifying Monitoring

The entire process of producing and providing goods and services to the customers is carried out
in several stages. But the system may face difficulties on vdeegak and troubleshooting may

be very difficult if the working is not coordinated. Supply chains are used in this case to ensure
that the various stages function properly in compliance with each other and the next stages.

Due to the chain framework of apply cycle the stages are well assigned to do the required tasks

at each level. Now if there is an issue with the functioning of any level it is easier to detect that
since the stages are demarcated definitely. This provides for easier and more corvpreirens
detection because depending on the issue, the stage of error can be identified. Monitoring such a
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framework is thus easier because the managers do not need to waste their energy in identification
of the point of error.

6.3 Meeting Consumer Demans Better

The end of the supply chain is the consumers. They are the users of the products that are
manufactured by the company. Along with increasing its profits, the company also must
concentrate on meeting the demands of the consumers. In fact theetimbeadependent since
profits can only increase when the demands are sufficiently met. Now if the process of
manufacturing and delivering follows a chain, the consumers can come in contact with the
required end of the chain that they have a complainhagdtollowing the same logic, when the
producers receive a complaint from the consumers, they can directly reach out to the sector or
stage against which the complaint has been made or a suggestion has been given and then only
that particular stage or gec will undergo modification as per the requirements. Hence, it can be
clearly understood that a supply chain is correctly applied in better addressing the issues and
suggestions of the consumers and correcting any issues within the company simultgnsbusly

as well.

6.4 Focus on Sales

The chain elucidates how the goods are transferred from one stage of production to another, step
by step, in order to lead to their final production and processing. This chain thus has another very
important applicationn the sense that the company in question should meet their goal of
maximum profits too. Since the supply chain is well explained and makes sure that each stage
follows one after the other, the management of the company can now apply the design of this
chan for the manufacturing and production and can concentrate on building schemes for the post
production promotion procedures and advertising campaigns which will actually lead to creating
awareness amongst consumers and notifying them about the prodbuatesttand how it fulfils

their needs. Thus, since the supply chain is well modelled and carefully designed, it is applied to
simplify the production procedure so that the concerned managing personnel do not need to
concentrate on the production procedia@ much and can concentrate on building a market for

the product and subsequently improving their brand image and brand value at the same time.
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Figure 8 A supply chain to the various aspects and applications

7. Aspects of Supply Chains

During the modelling, implementation and execution of supply chains, several aspects are
considered and applied in order to ensure that the functioning of the manufacturing and delivery
cycle is in order and the company gains maximum profit along the way. Someefabmects

are described here:

7.1 Tax Efficiency

A companyods profitability is majorly aided a
handled with care and efficiency. With the rise of cross national businesses, the different kinds of
taxes thatre required to be paid have also increased to a large extent. Therefore, this ensures that
there is a definite requirement for optimizing the supply chain and increasing profitability based

on managing the outflow of taxes

7.2 Sustainability and Social Reponsibility

People have become more aware of their surroundings and environment. Consumers turn to
products and services that are in accordance with the proper functioning of social and
environmental systems. The SCEH (social, cultural, ethical and héadtiprints of a particular
product are considered before its purchase.
company to be conducive to sustenance and the environment in every aspect since it not only
affects the image of the company but atemsequently affects the turnover. Supply chains are
thus applied in order to provide better and long lasting systems for environmental and social
benefits.
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7.3 Adding Low Cost Providers for Procuring Parts of the Chain

As a company expands its horizaarsd looks towards development, it needs to build its offices

and manufacturing factories and houses in various other sectors, states and sometimes even
countries. Thus one important aspect to be considered is providing for a low cost raw material or
servie Station. Unless and until it is kept under a maximum budget, this very essential aspect
becomes null and void.

7.4 Shared Service Centres for Logistical and Administrative Functions

A common side of supply chains that is noticed is that logistical améhadrative functions are

well linked by the chains. To improve the overall efficiency of the manufacturing process,
different stages in the chain can be linked and interconnected. One such major operation is
linking logistical and administrative operat& Common points in the chain are identified where

the position of these two centres can be maximised and encashed to enhance productivity and
reduce expenditure.

7.5 Reverse Logistics

It implies the reutilisation of all the products and materials tha¢ aised throughout the
manufacturing process. Right from raw materials to processing to packaging and finally the
delivery of goods ensures that sometimes goods and services may be in excess or may remain
unused in some parts of the chain. Reversing thistlos ensures that this excess or unused
material is well placed and can be sent again to the nearest manufacturing or storage centre in
order to be used again when the chain continues.

7.6 Systems and Value

The revenue gained in addition to creating tietwork of a supply chain is termed as its value.
Sharing the benefits of a supply chain and co creating the value of the network is an important
challenging aspect of a supply chain.

7.7 Customer Relationship Management

Customers fall at the end of teapply chain since they are the receivers and the end product is
consumed by them. So ensuring their satisfaction, maintaining balance between different target
sectors and receiving feedback from various sets of customers is instrumental in enhancing the
value and functionality of the supply chains.

7.8 Demand Management

In order to ensure that the demands are sufficiently met and the customers receive the product in
the way that they desire, demand management is a chief aspect for considerationrdivvalss p
manufacturing and sales of the product in amounts that are in excess of the required amounts
along with providing for the requisite amount to avoid the other extreme that is shortage of goods
and services. In this way, a balance is maintained imadd management in a supply chain.

7.9 Product development and commercialisation

A product could be extremely useful, economical and easily available. But until and unless it is
adequately developed and brought up in the market, it cannot be sent eutusttbmers and the
utilisation will be far more restricted. Thus a very important part of supply chain is to the process
of commercialisation. This occurs in the stages of distribution mainly since different marketing
and advertising strategies can bedusefurther the uses and superiority of the product over other
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existing or emerging products. Once this is done, the reach of the product increases and the target
audience also expands manifold opening newer Horizons for the sales of the product.
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Figure9- Global Supply Chain Forum Model

8. Trends Changing Supply Chain Management Today
8.1 Demand Planning Sets the Tone

Every company should understand what it can handle best when it comes to marketing, selling
and distributing. Therefore, salesrdes and selling practises should be aligned in accordance
with this in mind. When the focus of planning is on the demand of the consumers, a more
effective cycle can be created. When a company works in order to satisfy and fulfil customer
demands, the affiency of the manufacturing cycle increases. Also, rediscovering the planning
systems of the company sometimes unravels implied techniques that were buried in the firm's
own information systems and could be used for developing proper strategies.

It is al® observed that a demand plan can typically be successful only when all the stakeholders
agree upon a consensus demand plan. This is necessary because different departments will be
able to analyse market needs better due to the various outlooks thaepadmeént has, hence
providing a comprehensive look at the market needs and modelling the supply chain in the
required fashion.

Due to the several advantages of this emerging trend, several companies today have resources
focussed around analysing and pecédg consumer demands. Firms that do not focus the
requisite part of their resources of demand planning are observed to have very average and rather
substandard outcomes. Therefore, it is important that companies show dedication in this sector
through beéh technological and resource related aspects to simplify their product life cycle.
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8.2 Globalisation

Due to the rapid technological advancements, communication from one part of the world to
another is becoming increasingly easier. Different means areyedpto transfer messages and
goods alike. This supplements development like never before. Consequently, companies have
also expanded their horizons and either opened various branches or collaborated with several
other companies to which has resulted ifstodots in several different areas. This expansion is
now worldwide with offices and production centres being even a few hundred kilometres away
and due to this the modelling of supply chains needs to be done with utmost care and
pragmatism. For example, @oduction centre should not be very far from the raw materials
because this will lead to an increase in the transport expenditure. Similarly, when deciding the
marketing areas, the distance from the final processing unit needs to be considered.

A well designed supply chain, therefore, requires the following considerations

Where are the facilities located?

What is the total number and capability of the facilities?

What is their net capacity?

What kind of products and services can be handled?

Whose manufeturing and distribution orbit should be sourced?

What are the contract packers or manufacturers that cam be utilised?

How to achieve operations synergies through integrating acquisitions?

Once all these factors are considered, a supply chain is thenetksigh valuable inputs of the

= =4 =4 -8 _-4_-9_-°

Different sectors of the company so that not just locally but even globally the company can
flourish in tandem with the current globalisation scenario.

8.3 Increased Competition and Price Pressures

At one poi mtriputea prigeramd drara vafus were the only aspects that it needed to
create a separate mark for i tself in the mar
productdés attributes nor its price neatragte i s
customers. This is because for every product there are so many competitors in the same price
range, then with slightly superior attributes in a higher price range and even with several
established brand names involved. This certainly makesatsek of t he companyads
heads challenging. There are two means by which the company then turns to its supply chain to
enhance profits whilst satisfying consumer needs beyond its competitors.

The improvements are in the areas of logistics handimgnufacturing costs, and material
management including raw material and component acquisition and inventory handling through
the following techniques

1 Planning sales and operations
1 Planning transportation and distribution
1 Enhancing the product life cycbyy Making significant changes
1 Improving the strategic sourcing and procurement
The different segregations under which suppliers can be placed are

1 Drop shipping
1 Vendor Managed Inventory
1 Labelling and packaging
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1 Collaboration
Cost improvement through suppifains is necessary in improving profits but companies should
also ensure that their products are considerably better that their competitors in terms of their
features, design, pricing etc. Only then will the modifications in supply chain yield fruit.

8.4 Collaboration between Stakeholders in an extended supply chain

When stakeholders are associated with the supply chain of a company, better management
decisions can be made and the total expenditure incurred in a value chain can be reduced. The
available ifiormation is utilised to design the supply chain based on business critical decisions.
For example, the upstream and downstream participants are always kept as a part of the Sales and
Operations Planning. Thus the planning and strategy devising is dohetlgtc customer
demands, companyo6s requirements and supply
firms that are able to expand the use of Sales and Operations Planning have better visibility from
their owners to the consumers and gain the cregyibii enhance and modify the Product
Lifecycle Management process and can also reduce irrelevardupsildf inventory, increase the
predictability of revenues incurred and execute customer service expectations.

Radio Frequency ldentification (RFID) is@her recent example of this. This provides for the
product information to be circulated along the value chain as products are moving along the value
chain. As per recent studies it can be concluded that retailers could lose up to four percent of
revenuefithe inventories are not supplied with the required goods.

8.5 Outsourcing
Market improvements take place around three main factors

1 Media and Systems involved in information management

1 Price and Standard of goods

1 Scope for improvement in Product Design
So companies are forced to examine their core competencies in order to maximise on their supply
chain. Some of them end up with the analysis that their core competency relies on outsourcing a
portion or all of their supply chain. They gain additional symsr@pased on this sharing of all or
a part of their supply chains.

This has its own advantages and disadvantages. For instance, economic benefits are sometimes
very huge when we look at outsourcing the supply chain portions. But it is also true that unless
and until we can find the correct system, process or even organisational management structure,
the expectancy of risk also multiplies manifold.

An outsourced supply chain, whether it is a part of the chain or the entire chain, depends on the
following fadors majorly

1 The design of the supply chain should be highly advanced

1 The information chain should include the outsourced partner

1 Control mechanisms need to established to monitor and control various parts of the supply
chain

1 Information systems are insinental in providing connections and coordinating the
different parts of the supply chain while they are working individually and together with
one another.
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If these factors are considered adequately, the chain may be hugely successful. But if not worked
upon then it results in the breakdown of one or more of these components and can affect the
entire supply chain as a whole.

4.5
4
3,5
Level
of 2,5
Supply
Chain 2
Outsourcing
15
1
0,5 /
O T T T T 1

0 1 2 3 4
Investment in Supply Chain Systems Processes

Figure 10 Graph showing the effects of the investment in supply chains over the level of outsourcing
8.6 Reduced Length and Increaed Complexity of Product Life Cycles

Looking at the current market situation, there is a growing need to maintain the position and
place of the existing products along with making place for new improved products and services in
the market. Due to this, ¢hprimary goal of each company is to work towards establishing new
improved products whilst allowing the older ones to continue in the market, making the process
of introducing and promoting the products easier with wider applications such as improving
product life cycle, reducing cost of production and maintaining the positive aspects of the desired
products and services. All these will ensure that the goals of the company are met.

When a new product is launched into the market, what companies normalyodmanage the
engineering, production and manufacture of the product and the sales and services required for its
launch and propagation. Usually this does not accommodate the scope for concentrating on the
more important aspect of how the product wardeexist with the already present products in the
market.

The world economy is slowly becoming more and more mobilised and widespread. Therefore, it
is important for companies to pay attention to even the minute aspects of complying with the
labelling andpackaging standards that are defined for its products. If this is not paid attention to
then the product may not be permitted to be sold in all the markets. There are several processes
and technologies that are utilised to guide the companies on thempadithe product in terms

of its safety and suitability and its ability to sustain the market pressures.

89



Aditi Choudhay, The Macotheme Review 3(8 Fall2014

The requisite services included in product life cycle management are intended to allow
companies to manage their products in such a way that thely theeeequirements of the
consumers and are able to satisfy not just the target audience but also expand their scope in the
market.

Product Life Cycle Management

m design

m manufacturing
m distribution

m customer

m end to life

Figure

11- the various aspects of product life cycle management
9. Moddling an Alternate Supply Chain - Dabur
9.1 A Brief Introduction

Popularly known as Dabur, Dabur India Limited (D.l.L.) was established in the year 1884 in
West Bengal in India. It is one of the most important FMCG (Fasting Consumer Goods)
companies in India and is at present the fourth largesarinconsumer goods manufacturing
company. It manufactures products such as Ayurvedic products, herbal and organic materials and
goods, food products, dental products, daily use items for hygiene and personal care etc. As per
the financial year Of 2013, thernover of the company stands at a total of about Rs. 2, 84,073
lacs per annum. The distribution of the contribution of its various sectors to the sales of the
company is as follows:
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Category Contribution

m Skin Care m Health Supplements Digestives B OTC& Ethicals

m Hair Care ®m Home Care Oral Care

-

Figure
12- Breakdown of the contribution of the various sectors ofuDat the sales

Its various products, specifically, are known throughout the country and even the world to a good
extent. The range of Ayurvedic products such as Chyawanprash and Hajmola are very popular.
Chyawanprash holds sixty five percent of the totatket shares whereas Hajmola holds seventy
five percent of the market shares. Together, they give staggering revenue of Rs. 200 Crores, with
an almost even distribution of roughly Rs. 100 Crores each. Other important products include
Vatika Hair Oil, digetive biscuits, Dabur Honey, Real Activ fruit juices, Vatika soap, Vatika
face wash, Pudin Hara tablets. Since it is majorly an Ayurveda based company, it has several
areas of research such as medicine, oil, Chyawanprash etc.
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9.2 The Supply Chan
Discussed below is the supply chain of this manufacturing giant.
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Figure 13 Supply chain of Dabur India Limited

As is clearly understood from the figure, after manufacturing, some products follow the
conventional wholesalers to retailers to consume, mame are taken through Super stock list

and sub stock list to the retailers and then to the consumers and still others are directly handed
down after manufacturing to the Institute and Modern Trade and consequently to the consumers
in the market.

9.2.1Strengths

1 Strategic partnersDabur has various alliances with other companies to improve the
stronghold over the market and make up for its weaknesses. Some of these include Aviva,
Center for Integrated Mountain Development  (Dabur  Nepal) etc.
Worldwide verage the company has its offices and manufacturing centres all over the
world and is spread and marketed across more than fifty countries worldwide. It therefore
has worldwide coverage.

1 Experience the company was established in 1884 and hence ihvoméred and thirty
years old (as of 2014). Due to it being so old, its establishment in the market is not even a
question.

1 Manufacturing Facilitiesthere are several manufacturing centres spread across the whole
of India, Nepal and various other countriédmost each state has many manufacturing
plants within it. Therefore there is no lack of production centres for its goods and
services.

1 Research plantdeing a research based company, one of the chief highlights of Dabur is
that it is constantly impramg due to the various research plants and research centres
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across the nation to not just expand its line of ayurvedic products but also bring about
necessary modifications in both ayurvedic and-herbal products.

9.2.2 Drawbacks in the supply chain

1 No Retail outlet
Dabur does not have dedicated retail outlets to itself. We do not see any "Dabur Stores"
because that engages in retail trade instead of creating its own retail outlets from which
customers can purchase the goods directly. The company altimgheiother outlets,
customers would be more attracted to purchase the goods and sales would increase by a
considerable percentage.

1 No Doorstep Delivery
Todayds consumer is more luxury loving. An
make a world oproducts available to them right at their doorstep. In this scenario, Dabur
must expand its vision and include door to door delivery of its goods since that is an
added advantage when seen from the perspective of the modern day consumer. Since the
companyis so vast, it could either include its own service of door to door delivery or form
partnerships with related companies for such alliances. This will greatly increase the sales
of this well established manufacturing giant.

9.3 The modified supply chain

Given below is a model of the modified supply chain that incorporated these two changes.

Firstly, since retail outlets was an issue, a portion of the trade is directed entirely to private retail
outlets and from the wholesalers, a part of the trade is guaddélde company's retail outlets
whereas the rest is still in the hands of the alliances with respect to respect to retail trade.
To address the problem of door step delivery, there are two changes suggested. One is to form an
alliance with companies thate well established and known for doorstep delivery like Flipkart

etc. that are available online. The other solution is to provide its own sellers or selling stations
from where delivery boys can proceed to the nearby areas for delivery of goods. [Tanswrie

door to door delivery of goods whilst maintaining the former method of retail traders to
consumers also.
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Figure 14 A modified alternate supply chain for Dabur India Limited
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10. Sustanability and Supply Chains
10.1 The Relationship between Sustainability and Supply Chain Management

It is well known that the environmental resources are being used at a very fast pace and the
availability of resources is therefore endangered. To talh ithe expansion of industries and the
ever growing world population is laying immense stress on the available resources since the rate
of usage of these resources is far greater than the rate of replenishment of even sustenance.

Therefore, it becomegitically important to make sure that the supply chain if a company is
sustainable and does not damage the environment further.

Depending on the sector to which the company belongs, each one has its own set of requirements
and hence has its unique supplyam. So in all likelihood, the method utilised to ensure
sustainable use of resources is also unique. Here, we compare the data from the sustainability
reports of two oil based companies Abu Dhabi National Oil Company and British Petroleum
Public LimitedCompany. Their regulations are examined so as to understand where each of them
lays their stress and how they go about utilising resources in a sustained manner.

10.2 Abu Dhabi National Oil Company (ADNOC)
10.2.1 Introduction

The Abu Dhabi National Oil Copany (ADNOC)is the statewned oil company of the United

Arab Emirates (UAE) that was established in 1973. It is recognised as the fourth largest oil
company in the world and has access to UAEOSs
Nasser Al Suweigd Chairman of the Supreme Petroleum Council, is the CEO of the company.

The major operations of the company include

1 Sales:
In areas such as sales for corporate powerhouses, to run aircrafts and airplanes, for retail use and
other allied areas.

9 Production and Distribution:
Aviation Operations, Production areas, Natural Gas powerhouses and logistics management

The supplementary operations are:

1 Production and Distribution
Procuring and Managing materials, Maintenance, project management and engineering
applications. Also, General Operations is one of the functions.

10.2.2 Sustainability Report 2012

1 The key clause in the sustainability report states that all managers, workers and members
of ADNOC are expected to incorporate Health, Safety & Environment ¢ésment
System (HSEMS) in their regul ar activitie
HSEMS in every part.

1 A Sustainability Performance Letter is also written by the company using Global
Reporting Index (GRI) indicators.

1 Benchmarking of the products carried out to ensure the right value to the customers.
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1 To ensure sustainable performance, ADNOC uses its own Key Performance Indicators
(KP1) which is kept confidential. These are then put up on the Business Intelligence Portal
to help the managing bodly making decisions and modifications.

1 The KPIs of the distribution sector of ADNOC are examined and compared in the
Balanced Scorecard (BSC which is further evaluated quarterly. This allows the
management of the organisation to ascertain what steps beutdken based on the
factual data available.

The Balanced Scorecard system consists of the following four aspects:
INTERNAL BUSINESSPROCESSES

To fulfil the needs of the shareholders and consumers

LEARNING AND GROWTH

This focuses o0 n fotilpevemennapdancorpdrationt ohchange.t
FINANCIAL

It is necessary to consider the image that the company has in front of the shareholders.
CUSTOMER

It is also essential to consider the position of the company with respect to the consumers who will
ultimately determine the market position of the company.

1 There are certain changes made in the method of reporting the direct energy consumption
as of 2011. Due to this, the energy consumption of 2012 reduced.
200000
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Figure 15 the total direct energy consumptifor ADNOC in the years 2010, 2011 and 2012

1 There were several new stations established in 2012 so the indirect energy consumption
increased by 81% with reference to its value in 2011.

1 2,619,543 AED was the sum total of the expenditure on the environm2ot 2nwith the
total indirect energy consumption in 2012 being 681,090 GJ and the amount of water
drawn in 2012 was 12.7% less than that in 2011.
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171,304

201G n 2012

Figure 16 the total Green House Gas emission over the years.

1
1

The total generated non hazardous wastes eedta 39,400 tonnes in 2012 which was
0.6 tonnes lesser than the value recorded in 2011.

As was the case in 2011 and 2010, there were two oil spills in 2012 as well. The total
volume of the spill was 16 fbut the distribution was able to recover 15.57 finus the
resultant was about 1%of oil spill.

10.3 British Petroleum Public Limited Company
10.3.1 Introduction

British Petroleum Public Limited Company (BP PLC), which is formerly known as British
Petroleum, is a global oil and gas firm with itsatlguarters in London, United Kingdom. It

was established in 1909 as Andtersian Oil Company and, going by the total production
value, it is the sixth largest company in the oil and gas sector, as of 2012. The chairman is
CarlkHenric Svanberg and Bob Dedlis the CEO of the company. The major products of the
company include fossil fuel petroleum and other petrochemical products, fuels for aircrafts
and motor vehicles and natural gas.

10.3.2 Sustainability Report 2012

T

Safety and operational risk managementrks to ensure that every ongoing managing
body of the organisation is capable as well as careful in order to ensure the safety and
security of the workers and professionals. There was a dedicated team incorporated in
2012 which regulates the risk invel in the operations of the company and measures the
viability of operations.

In 2010, the upstream business was started with a dual purpose. One was the
improvement of risk management and the other was building teams on a global scale for
expertise.

Following the Gulf of Mexico oil spill, British Petroleum paid $ 179 million to support
tourism in the Gulf countries from 2010 to 2013 and employed over two thousand three
hundred people in this region.
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1 The constituent projects of British Petroleum which hésévestment amounts intend to
utilise steam generated energy sources to reduce the consumption of fossil fuels and other
energy sources.
$1 billion is invested in bio fuels and wind energy.
They were the official oil and gas partner of the 2012 Olynapid Paralympic Games
held in London. This opportunity was utilised by the company to generate awareness
regarding the use and efficiency of lower carbon using alternates for mobility.
1 They have utilised the standards given by International Panel for €liGtange (IPCC)
to incorporate the necessary changes in the use of fossil fuels and environmental
resources.

= =4

HSE charting tool: Direct greenhouse gas emissi(

Year 2009 2010 2011 2012 2013

Group GHG (Million
Tonnes) 65 64.9 61.8 59.8 49.2

Table3- the data for the direct greenhouse gas emissions from British Petroleum Plants
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The following table is used to contrast the features of the sustainability reports of the two

companies.
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Abu Dhabi National Oil Company (ADNOC)

British Petroleum Public Limited Company

Safety measures are implemented in a more orgat
fashion as they follow the Health, Safety
Environment Management System (HSEMS) in th
regular activities.

The Safety and operational risk management wtok
ensure employee and environment safety.

A Sustainability Performance Letter is also written
the company using Global Reporting Index (G
indicators.

Sustainable performance is ensured by realisatio
international standards.

Key Performancenidicators used by the company 4
reviewed and evaluated quarterly in the Balan
Scorecard (BSC) which has four major perspective
Internal business processes

Learning and growth

Financial processes

Customer Satisfaction

No such performance indicatorseamentioned in the
sustainability report. Nevertheless, it is clearly sta
that the functioning of the company is interna
monitored by the various departments from time
time.

The percentage of energy consumption, percentag
decrease in water oasumption from 2011 an
percentage of increase in indirect energy consumg
is clearly stated in the report.

No figures are given as to any of these crite
Nevertheless, these are regulated by the compan
stated in the report.

The amount of Gree House Gas emission and
comparison with the previous years is clearly state
the report.

The Green House Gas emissions are stated
compared for subsequent years.

2,619,543 AED was spent on environmer
improvement in 2012. No clear statemehtdere it
is spent.

Clearly states that $1 billion is invested in bio fu
and wind energy.

In 2012, two onshore spill incidents took place. 1
total volume of the spill was 16%but the distribution
was able to recover 15.57°nThus the resultant as
about 1 M of oil spill.

Following the Gulf of Mexico oil spill, British
Petroleum paid $ 179 million to support tourism in
Gulf countries from 2010 to 2013 and employed o
two thousand three hundred people in this region.

No defined use of &rnate technologies stated.

To reduce the amount of energy used, steam ener
utilised in the form of high efficiency stea
generating engines.

No official role in environmental protection stated
such.

When appointed the official oil and gas partfa the
2012 Olympic and Paralympic Games held in Lond
they promoted and created awareness about mea
transport that utilise lesser carbon to reduce pollu
and environmental damage.

They reduce consumption of energy and fossil ft
based onhe prevalent energy crisis and the fact {
the U.A.E.is one of the highest contributors
greenhouse gas emission.

They use the standards set by International Pane
Climate Change (IPCC) to incorporate the neces
changes in the use of fossil faehnd environmentg
resources.

They are limited to the Middle East

They have stations worldwide.

Table 4 comparison between ADNOC and BP PLC
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Using the software SPSS the regression and correlation have been found out for the two
companies and their sistical data.

Their data is given as follows

ADNOC
Year Green House Gas Emission (in Metrig
Tonnes)

2007 20.3

2008 20.7

2009 21.2

2010 22.0

2011 24.7

Table 5 the data for the direct greenhouse gas emissions from ADNOC Plants

British Petroleum

Year Green House Gas Emission (in Metrig
Tonnes)

2009 65.0

2010 64.9

2011 61.8

2012 59.8

2013 41.2

Table 6 the data for the direct greenhouse gas emissions from British Petroleum PLC Plants
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10.4.1 Graphs
The graphs for these two sets of data are gagen
ADNOC

23300

2400

23.00

22.00 8]

21.007

Green House Gas Emission (in Metric Tonnes)

20.00

| 1 I ! 1
2007 2003 2009 2010 201

year

Figure 17 the graph for Green House Gas emission by ADNOC plants
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Figure 18 the graph for Green House Gas emission by British Petroleum PLC plants

10.4.2 Correlation and Regression Analysis

Firstly, the meaning of the symbols and their sigatfice is stated.

R- It is thecorrelation coefficienand states the correlation between the two variables.

R? It is the coefficient of determinatianit determines how well a model fits into the given
equation. It is given as a percentage and the pegmiketermines the likelihood of predicting
the outcome of future values by using the data that is generated.

Standard Error of Estimatd he difference between the actual values and values stated on the
regression linés given by standard error of estiraat

P value (Sig:)t gives thestatistical significance of data

Coefficients The coefficients table describes the values that willded to define the standard
equation for the curvesSince these are linear regression and correlation models, theoesguat
are given as y= ax+b where a= standard error and b= B as given in the table.
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Figure 19 the data obtained after Regression Analysis for ADNOC
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* Carrelation is significant at the 0.05 level (2-tailed).

20 the data obtained after Correlation Analysis for ADNOC
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a. Dependent Variahle: production

21- the data obtained after Regression Analysis for British Petroleum PLC

year productian

year Fearsaon Correlation 1 -.838

Sig. (2-tailed) 076

M 5 5

production  Pearson Carrelation -.838 1
Sig. (2-tailed) 076

M 5 5

the data obtained after @elation Analysis for British Petroleum PLC

Figure

Figure 22
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Property considered

ADNOC

British Petroleum PLC

R(if value is positive it is positive
correlation meaning as one varial
increases, the other also increase

0.91Zhigher therefore stronge
linear rdationship betwee
parameters)

0.838lower therefore weake
linear relationship betwee
parameters)

R%(in percentage form; gives tH
likelihood of the equation bein
able to predict future data)

0.83483.2%; higher percentad
meaning greater likelihood ¢
data being predicted by th

0.70370.3%; lower percentag
meaning lesser likelihood (¢
data being predicted by th

equation found) equation found)

Standard Error of
Estimate(difference between th
actual values and values stated
the regression line)

0.83Qlower, therefore lesse
difference between regressi
line and actual values)

6.254higher, therefore greatg
difference between regressi(
line and actual values)

P value (Sig.Jstatistical| 0.03Xbelow 0.05, therefore th| 0.07§above 0.05, therefore th
significance of data) null  hypothesis cannot b null hypothesis can be rejected
rejected)

Coefficients  (y=
intercept, b= slope)

axt+bfa= y| a= 0.262, b= 1.01Glope and Yy
intercept are positive)

y=0.262x + 1.010

a= 1.978, b=-5.270 (slope is
negatie as is seen from th
graph and vy intercept i
positive)

y=1.978x- 5.270

Table 7 comparison of ADNOC and British Petroleum Regression and Correlation curves based of the observed
properties.

But an important consideration here is that British PetrolBuf®@ has plants worldwide so these
figures are for all of them whereas ADNOC has plants only in the Middle East so thess fig
are for just those plas

11. Conclusion

Supply chains for any company work on the following principles: ,Psource, Make, Deliver

and Return. These are the key components that form the basis for any organisation to decide the
designing of the supply chain and how it should ideally function. Depending on the origin of the
company, its place of operation and nigture, there are essential changes and variations in the
different types of supply chains.

It is important to understand that there are different theories and concepts behind these supply
chains and they do not work in an arbitrary or random fashiorathgr in a very systematic and
organised way.

The wvast applications of supply chains are
expansion, quick service and increasing profitability are the chief incentives that each company
relies on. Supplyehain management is a growing and expanding concept for application by all
companies. Hence it has, and is still expected to see several changes and growth related trends.

c |

However, in the quest to substantially increase the profits and provide quidkhaemenpanies

must keep in mind the important relation between supply chains and sustainability. This will not

only protect the environment but also ensure that the resources are well utilised worldwide.

Al ong with this, I t tdre soiit is directlyaelated tofpow they cddbrssumert h i ¢
views the company and the impression of the consumer is most important to any company.
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Hence, supply chain management is clearly one of the most important aspects to be considered by
any company, whichevdye the sector and wherever the company is located and must therefore
be exercised with utmost care and responsibility by the managing officials of the company.
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