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SUMMARY

Reverse supply chain has captured a special atteirti recent years. Even now the main
focus is on forward supply chain; the aim of thisject is to identify the risks in the reverse
logistics process and also to carry out the protesa timely manner by managing the
priorities of the activities. A new management toaimed DMAS where the abbreviation
stands for Define, Map, Analyze and Suggest iothiced to carry out the reverse supply
chain process efficiently. The case study aboutrdoent recall which happened last June
2015 at Nestle India is used as a main base tthisssnanagement tool.

DMAS tool can be applied to regardless of any camgsand the advantage of using this
tool is that it is easy to apply and it gives afpumd detail about every process that has to be
undertaken to carry out. A crucial reverse logssficocess, for example, the time required,
resource required, priorities of the tasks can igaréd out before beginning the reverse
logistics process, so that each step which is takehe reverse logistics operations will be
measured so as to have a consistent flow of theugte in the reverse direction without any

additional delay.

Key words: supply chain, reverse supply chain, revéogistics, DMAS, product recall,

logistics, retailers, risks.
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SANTRAUKA

Pastaraisiais metais revessifatvirksting) tiekimo grandig sulaukia vis daugiauédesio.
Nors dabar pagrindiniséchesys yra nukreiptggpirmyn nukreipd tiekimo grandig, Sio darbo
tikslas yra identifikuoti su reversis logistikos procesu susijagiizika, kad kity galima laiku
atlikti proceso veiklas atsizvelgiaftjy prioritetus. Reversis tiekimo grandiés proceso
efektyvumo analies vykdymui pasitelkiamas naujas valdymeankis DMAS, kurio
sutrumpinimas reiSkia: ,Nustatyti, Planuoti, Analati ir Pasiilyti (angl. Define, Map,
Analyze and Suggest). Sigankis panaudotas analizuojant ,Nestle* padalinimlijbje
produkcijos atSaukig2015 m. birzelio rén.

DMAS jrankis gali liiti pritaikytas bet kuriojgmongje. Jo pagrindiniai privalumai — paprastas
naudojimas ir iSsamus kiekvieno procesatiid vykdant reversin logistika, detalizavimas.
Tada reikalinga laiko trukéy iStekliai, uzduoiy prioritetai gali Witi sudctliojami pries
pradedant vykdyti atvirkstés logistikos proces taip, kad kiekvienas zingsnis, kuris yra
jtrauktas] atvirkstires logistikos operacijas,iby apgalvotas ir @ity uZztikrintas pastovus

produkiy srautas atgaline kryptimi, taip iSvengiant papihdaatidejimy.

Raktiniai zodziai: Tiekimo grandén reversig (atvirkstire) tiekimo grandig, reversig

logistika, DMAS, produkto atSaukimas, logistika,zmeenire prekyba, rizika.
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INTRODUCTION

In today’s world economy fierce competition and bglbzation has made manufacturers to
give prime importance to their extended supply h@he success of supply chain depends
upon the organization’s ability and efficient ségies carried out in order to reach the right
product at the right time, right place and alsoigit quantity. All the elements starting from
the raw material to the finished goods will be &g across the chain with certain
equilibrium if either of them gets disrupted thdienchain gets collapsed. So the companies
are always cautious at their successful flow ofrteapply chain. The day to day products
used and consumed by us travel across the glopplysahain in order to reach us and every
product has their own story. But it's common thadst of the companies concentrate pretty
much on their forward chain and neglecting the othde of the coin which is the reverse
supply chain or which is well known as the revdoggstics.

Even well-known globalized companies cannot toterdte recall and lacks in proper
experience in knowledge in handling how to face rinerse logistics phenomena because
they are well practiced with the forward movemeinthe goods but not the back words. One
of the fundamental problem is the lack of transpeydor example Some companies aware of
their distributors but not the distributor’s custemand that particular distributor’'s customer
may be a sub distributor and then the sub-distitlsutcustomers they can be either
wholesalers or retailers and finally the produeictethe consumer.

Product recall can happen to any industry regasdbéshe size of the organization. Making
proactive measures and strategies to carry outetverse supply chain activity can prevent
the companies to undergo a massive loss. In tloiggira hybrid tool named DMAS where
the abbreviation stands for Define Measure Analmd Suggest, is invented so as to carry
the reverse logistics activity efficiently. Timeagprime factor in this reverse logistics activity
because sooner the defect products are get babk#dr the process reaches its end point

without any complication.



Aim of the project:
To identify the problem and carryout the reversgistics process effectively and also in a

timely manner during product recall using projeenagement tool.

Project tasks:

1. To analyze peculiarities of supply chain and lagsstin enterprises and identify the
potential risk.

2. To create the process flow of potential risks usiregmapping techniques.

3. To analyze and evaluate the risks which is founghénmapping techniques using the risk
guantification formula and create a risk matrixrttiar the highest risks.

4. To analyze the causes of highest ranked risk ubegause and effect diagram

5. To identify the time required to carry out the neee logistics process using project

management tool.



1. PECULIARITIES OF SUPPLY CHAIN AND LOGISTICS

1.1.Supply Chain overview

Supply chain is a network created by different cames for producing, handling and
distributing a specific product. In generalized manit is the sequence of process involved in
production and distribution of a commodity.
The APICS dictionary defines supply chain as tlecess from the initial raw materials to the
ultimate consumption of the finished product lirkiacross supplier or as the functions within
and outside a company that enable the value cbammake products and provide services to
the customers. Since the materials as well asnfieemation flow up and down the chain, a
supply chain thus includes firm’s internal funcorupstream suppliers and downstream
distribution channels reaching to the end of cust@nmThis chain of suppliers, producers,
distributors, retailers and customers comprisesstipply chain. Thus the following are the
five most important element of a supply chain. [1]

1) Suppliers of raw materials, components and subrasiges

2) Assemblers of final products

3) Distributors or wholesalers,

4) Retailers

5) End customers.

2 ;\ N S
H PRODUCERS ) DISTRIBUTORS > RETAILERS > CUSTOMERS

Figure 1.1. Visual Model of Supply chain

Supplier: A supplier is also known as a vendog gerson or a group of people or companies
that provide raw materials/ goods to the other camgs for the development process of final
product. A Supplier of components can also be theufacturer. [2]

Producers: Producers are those who assemble tBbedthgoods supplied by the suppliers or
the manufacturers. [3]
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Distributors: A distributor is an intermediate betm the producers of a product and retailers,
who receives the final goods from the producer distkibute them to the retailers in the
target market place [4].

Retailers: Retailers are the ones who sell the gamdcommodities purchased from the
distributors to the end customers at fixed marktigep [3]

Customers: An individual or business that purchdbesgoods or services produced by a
particular company directly from the retailers. Tilémate goal of all the business is the
customers, since they are the one who pays fasupply and creates the demand. [5]

In a typical supply chain, raw material turned $lméd products are produced at one or more
factories, shipped to warehouses for intermeditteage and then shipped to retailers or
customers. Therefore, In order to reduce costianiove service levels, effective supply
chain strategies must consider the interactiotiseavarious levels in the supply chain.

The supply chain, which is also referred to as ldgestics network, consists of suppliers,
manufacturing centers, warehouses, distributiomecenand retail outlets.

The network is created amongst different compamieducing, handling and/or distributing a
specific product. Specifically, the supply chaircempasses the steps it takes to get goods or
services from the supplier to the customer. Suppbin management is a crucial process for
many companies, and many companies strive to Havaenost optimized supply chain in
order to have a significant reduction in the supghgain costs. Quite often, many people
confuse the term logistics with supply chain. Imgl, logistics refers to the distribution
process within the company whereas the supply clvaiudes multiple components /

companies such as suppliers, manufacturers, ametdikers.

1.2.Logistics Overview

Logistics has been playing a vital role in global/élopment for almost 5000 years now. On
very many occasions exceptional logistics solutibmse created the foundation for the
transformation of logistics as a business concepéimerged in the late 1950’s with high
complexity and shipping out products in an incneglsi globalized supply chain. Logistics is
termed as the efficient flow of product from thermimf origin to the point of consumption.
The CSCMP, the distinguished worldwide professiomelsociation of supply chain
management professionals defines logistics asteopaupply chain management that plans,
implements and controls the efficient and effecfimavard and reverse flow and storage of
goods /services and related information betweerpthet of origin and consumption [6]. The

main fields of logistics include.
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Procurement logistics: It is a process that conegribe activities that provide a manufacturer
with raw materials, tools and other operationalpdies. It allows selecting the suppliers,
negotiating contracts for delivery of goods andviees. It consists of activities such as
market research, requirement planning etc. Theypemeent logistics is underlying factor for
the success of a company, the reduction of matgniaturement costs and the reduction of

working capital which can enhance the profit ofeaterprise significantly. [7]

Selection and evaluation ¢ Sourcing-+ ¢ Sizing and optimization of stocks
of suppliers strategies
Frame contract+  Ordering process ¢« » Material planning and disposition

Material provision

. h Purchasing d_ :::F

- LOGISTICS

Figure 1.2. Procurement Logistics [7]

Production logistics: The production field of laggs deals primarily with maximizing the
efficiency of production. Whether it is planningettfactory layout or production line,
controlling production elements or ensuring eficg between processes, production
logistics is at its heart. The objective of prodoctiogistics is to make sure that each machine
and workstation is being fed with the right produncthe right quantity and quality at the right
point of time. Production logistics are related hwdrganization concepts, layout planning,
production quality and controls. [8, 9]

Distribution channels: It is the process of delingrthe finished goods/products to the
customers, the focal point of distribution logistis the shipment of goods.

Green Logistics: Green logistics is a field thaerlinks with other fields but simultaneously
works to ensure reduced environmental impact. Comepahat are required to adhere to strict
environmental regulations often acquire a logigbadner that offers green logistics.

Disposal logistics: Whether it is a small businestarge, disposing of waste materials within
the confines and requirements of the law can bt @ui arduous and resource-intensive task.
However, with the right disposal logistics servicdisposal costs can be minimized, ensuring

compliance and increased profitability.
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1.3.Reverse Logistics

A critical area of the supply chain is reverse $tigs. Traditionally defined as the process of
moving product from its point of consumption thrbuthannel members to the point of origin
to recapture value or ensure proper disposal, dhépter utilizes more holistic definition.
Reverse logistics includes activities to avoid mesy to reduce materials in the forward
system so that fewer materials flow back, and teusnthe possible reuse and recycling of
materials. As the reverse flows normally seek thi@sertion of used materials back into
production systems for reprocessing and resalendfiese systems are also called “closed
loop” supply chains (Guide e van Wassenhove, 2008g closed loop supply chains
therefore are those composed of direct and revienss, forming “loops” that make materials
(used or not) to return to upstream points of tleéwork for reuse or reprocessing for
reuse.[10]

Returns can affect every channel member from coesgsinretailers and wholesalers to
manufacturers. Returns occur due to different nessepending upon who initiates them it
might be the end consumer, wholesaler or retaidrraanufacturer or upon on the nature of
the materials involved in packaging or products.cdls, commercial returns, wrong
deliveries, warranties repairs & refurbishment and-of-life returns are some of the many
examples of reverse Logistics that companies fihdeas historically been an undervalued
part of supply chain management, but is currendynigg much more attention due to its
direct impact on profit margins, company’s envir@mntal image and corporate social

responsibility.

1.3.1. Different categories of returns

Different categories of returns are [11]:

1. Commercial Returns: Returns for which theransmmediate demand at another market
location or segment. Possible causes: customeatiifegction, catalogue sales, overstocks etc.
Commercial returns occur in the sales phase otlgradter.

2. Repairable Returns: Defects and suspect compo(rmodules/parts) from field (exchange)
repair activities or products under warranty. Cosois entitled to a replacement product.

3. End-of-use Returns: Returned products/componehish are not of longer use to the
original owner, but for which new customers canfd@nd. Reasons: end-of-season, end-of-

lease, trade-in, product replacements etc.
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4. End-of-life Returns: Items of no remaining uatjch are processed due to contractual or
legislative obligations. These returns are ofterdlected and processed according to
legislative obligations.

5. Recalls: Products recalled by the manufactusertd a condition or defect that could affect
its safe operation. Work on a recall is completedoacost to the product owner.

Returned goods often go through the following atéi® depending on the return type:

1. Product Acquisition: Retrieval of the productkdrom the market. The timing, quantity,
quality and composition of returned product needbéomanaged in close cooperation with
other supply chain parties.

2. Collection Logistical: Activities (such as tsgortation, consolidation, transshipment and
storage) to obtain the products back from the naakd transport them to facilities involved
in the other stages.

3. Sorting, Testing & Disposition: The classificati (according to quality and composition)
of returns and determination stage of the routes ttte product will traverse in the reverse
chain. Market and strategic conditions are takém account in the disposition decision.

4. Recovery: The process of recovering value frbm returned product by re-use, repair,
refurbishment, recycling or other types of recovery

5. Redistribution & Sales: Basically, no valueaeery has materialized until the recovered
products, component or materials are brought batcka forward supply chain.

Reverse logistics is becoming a critical part afdurct life cycle management since most of
the attention is paid to the product managemerntenntroductory phase. The ultimate aim
of the business is taking good care of the custsniErcause customer satisfaction holds the
key to long term success and providing options agheturning the sold products (defect
products) without additional charge is a big pdrthe equation. Companies have varying
degrees of success managing reverse logisticslagamgang degrees of missed opportunities

when not paying attention to this part of total @ypchain.

1.3.2. Characteristics of reverse logistics

The reasons for returning products can be diststgpd by where the returns commenced.
Listed below are the main return reasons [11]:

e Customer not satisfied

Most manufacturers and retailers allow customergtiarn products if they do not meet their

demands within a predefined period. Money back ajtaes are standard practice for most
14



direct sales channels. Consumers and retailersinastabuse the return policies of
manufacturers. Consumers wishing to try a new pbdull sometimes abuse the ‘not
satisfied, money-back’ guarantee and simply rethenproduct within allocated return period
and receive their money back.

¢ Installation or usage problems

Some customers experience problems with instatiatio usage of their recently acquired
products. They perceive the product to be defectivale the reason for dissatisfaction is
actually caused by difficult set-up or installatiprocedures or ambiguous instructions. this is
a common problem in the computer industry whersame categories such as CD-ROM
drives, return rates of 25 to 40 per cent are nmatommon. Complicated installation
procedures and a lack of clear and simple instvastmagnify the issue.

e Warranty claims

Flawed products or parts can be sent back to eetailr the manufacturer for repair. Products
might either be dead on arrival, not working acaogdo specifications or partly damaged.
This could happen either to the retailer or the eodsumer. Alternatively, products might
break down during the time of their life cyclethie product is still within the warranty period
extended by the manufacturer, customers mightmeheir product to the manufacturer or if
that period has expired, customers could take beraiptions such as taking the product to a
specialist repair center.

e Faulty order processing

Both end consumers and retailers can encountepislgipproblems. Products need to be
delivered in full and on time or customers can mellaéms against manufacturers and return
(part of) their shipment. Examples of delivery gesbs are, incomplete shipments or missing
parts, wrong quantities, wrong products, duplicsttgoments and mistimed delivery, which
can cause the customer to miss out on the purpaswef the product.

¢ Retail overstock

Manufacturers can provide resellers with the cotrdbreturning unsold stock. This is a usual
policy in the book industry, for example. Retailédnat need to make their accounting figures
look good for the end of quarter or month will seimes send significant amounts of unsold
stock back for credits, only to reorder it agaiteathe end of a financial period.

e End of product life cycle or product replacement

Once a product has reached the end of its lifecyctny manufacturers want to get it out of
the retailer’s shelves as soon as possible totepales cannibalization of the new products.

This means that the old products have to be dispokéMlanufacturers either have to take the

15



stock back, based upon the conditions agreed Wwithdtailers, or the latter need to dump the
old version rapidly.

e Manufacture recall programs

Serious flaws in a product can lead to a recalictvis found either by the manufacturer or a
government agency. Common recalls appear in therative, pharmaceutical, and the toy
industry. Aside from the safety issues in suchasituins, getting the tarnished product out of
product flow and taking it into the respective agg centers as soon as possible is a critical
part of damage limitation strategies. The US CoreuRroduct Safety Commission in 1999
reported 304 corrective actions involving over 7fliom consumer product units of various
types that either violated mandatory safety stadwlar presented a substantial risk of injury
to the public.

e Green Factor

New environmental laws are being enacted worldvadd more strict compliance to these
laws is mandatory. The laws are usually followethveierious financial implications. Today,
the green factor has evolved to a core issue.dp#st once a product left the manufacturer’s
factory doors the duty to dispose the product glsee in the wind. However, legislation in
Europe and in the US is changing, sometimes evémngananufacturers responsible for the
proper disposal of the product at the end of fis d¢iycle, such as in Germany. Previously
manufacturers could easily dispose of productanlfill; today there are strict environmental
regulations as to how much and what can be dumpedain hazardous materials such as
chemicals and heavy metals are banned from dispodahdfills, while other products are
banned because they can be recycled and therdforddsnot occupy the valuable landfill
space. Landfill costs have also increased steadiigse environmental reasons along with
economic considerations cause a growing number arfufiacturers to take their products

back at the end of their lifetime.

1.4.Product Recall Risk Management in Supply chain

What is product recall? The answer is it is thecpss of retrieving defective goods from

consumers and providing those consumers with cosgpiem. Recalls often occur as a result
of safety concerns over a manufacturing defectproduct that may harm its end customer or
user.

For manufacturers today, brand name has becomempard. Perception among the

customers goes hand in hand with a product’s ssazefailure. This is something which is

true for the multinational companies with reveno&€sJS$10 billion a year or for a second
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generation, family-owned business with sales 1{0@@s less. Unfortunately, there are many
ways a company'’s brand image can easily becomegain&roduct quality and safety plays
a vital role. Internal manufacturing errors, sesi@esign faults or malicious tampering mean
that, instead of highlighting the strength of tlmmpany’s products to customers, the exact
opposite can occur. The consequences to a mantdgdstprofits and balance sheet can be
severe, even fatal. The risk landscape is congtahtinging with, for example, the benefits of
social media in marketing products having a dangertip side when things go wrong.
Consumer safety is growing in importance to govesni®m around the world, so that the
overall number of product recalls moves only in anection that is it moves higher and
higher.

Organizations such as CPG, food service, automofpe&armaceutical or life sciences
industries have their number one fear which is pebdecall. Hardly a week goes by without
the media covering a recall and, according to ttezi§cle Expert RECALL Index, there
were few industries are immune to the very pub&ture of a product recall, not to mention
the financial fallout and potential liability isssieA May 2010 report issued by Deloitte on
behalf of the Food Marketing Institute (FMI), thedGery Manufacturers Association (GMA)
and GS1 determined the average cost of a prodcall te be $10 million. That cost alone is
enough to bring a large public corporation to iteeés, not to mention the unquantifiable
effect on reputation. When performing a recall, éins of the essence. But managing,
monitoring and auditing the procurement, productsinrage, transportation and handling of
inventory during a recall presents a significanalidnge to businesses up and down the
supply chain. As the complexities expand, so dddtes and regulations enacted by countries
around the globe designed to govern food and ptdtaraling ensuring consumer safety.

A recent research of senior supply chain execuels30 brands with revenues in excess of
$500M disclosed some alarming findings about thesgmt condition of their companies trace
track and recall capabilities. The study discoveaeslrprising degree of confidence among
almost 30 percent of the executives who survivethenreverse logistics process and at the
other end of the spectrum almost half of the congsaaccepted their incapacity to execute a
recall within short duration of time.

Product recalls can cause a number of difficulfescompanies, especially when they are
unprepared. The need for quick withdraws of prodhobughout supply chains places an
additional pressure on warehouse management systeprevide a clear picture of current
inventory levels. Data collected in a centralizggtem can help companies find the recalled

product throughout their distribution networks.
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As the goods will be shipped back to the manufactut sorts of creates capacity issues for
the system. Removing merchandise from store sheledead to problems in transportation,
as trucks may be unable to handle the additioredido By constantly examining delivery
routes, firms may be able to build contingency pléor handling recalled products. High-
profile recalls require quick and efficient managetn Contingency plans can help not only
with recalls, but may also prevent delays due souglitions. Companies with a strong reverse
logistics plan can make use of their distributi@tworks to speedily remove the unsafe goods
from their stores. [10, 11]

1.4.1. Managing the recall risk

A delayed or mishandled product recall can costrapany profoundly, so a pre-determined
and crisis management plan is an essential faCtonsumer protection laws in developed
countries require companies producing goods for gaeeral public to have established
processes for deciding when to notify suspectedymbdefects to the appropriate regulator,
when to recall the product and how to do it. A nmational business with many consumer
product lines is likely to have experience withaks compared to medium and small scale
business. Cases going back more than 20 years diwven how a delayed or mishandled
recall can damage the reputation of a businessetsmmes irreparably. The advice of expert
consultants is invaluable, both to reduce the rasks deal with any problems that do occur.
Many of the steps involved in a recall are oveplag and differ in urgency according to the
severity of the threat or breach of regulationecd&ise of stringent reporting requirements,
companies are frequently obliged to report the pcbdafety issue and decide on a course of
action before they have a clear view of the natuma extent of the problem. There are many
direct costs associated with a recall, such aspsigp storing, replacing or destroying
defective products. Expenses for managing publiations can add up quickly as well.
Beyond direct expenses, other less obvious cost$ocan even larger. Business interruption
and lost profits are often the greatest cost ofoayrct recall. Product liability from products
that cause bodily harm to consumers or damage tpepry can also increase risk
exponentially. Product recalls aren’t simple orxjpensive, but costs and potential risks can
be managed with proper plannihf2-14]

Risk Management: Risk management is an organigiedétured approach of identifying,
mitigating and assessing/evaluating risks to redulosses incurred due to lack of risk
management. It includes three steps namely risktiftEtion, risk mitigation and risk

evaluation and assessment. [15, 16]
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Risk management process involves following threpst

* Risk identification- It is the first step in kisnanagement process which helps identify the

possible threats with respect to the system.

» Risk mitigation- It is the second step in risk magement process that helps prioritize,

evaluate and implement the proposed control metthdige system.

* Risk evaluation and assessment- It is the thed 81 risk management process that analyze

and evaluate whether the current control proceappticable to the system.
Risk management in reverse supply chain:

The global supply chain consists of a number dfsris various stages. In the reverse supply
chain these risks / uncertainties are related toynfactors such as acquiring products from
customers, returned product quality, timing etcitiher risks can be categorized as internal
risks and external risk. The internal risks in meeesupply chain include financial risks,
strategic risk, transportation risk etc. The exakare the ones where the system interacts with

external environment such as customer risk, lawisragulation risk etc. [17-19]

1.4.2. Notable Recalls

While some recalls are modest, others are globstahe and can have a significant impact on
a manufacturer and its brand reputation. Whileeth®as been thousands of product recalls
over the past decade, some have made headlinedwiael due to the size of the recalls and

the impact they have had on manufacturers. [20]

e Pharmaceuticals

SmithKline Beecham International recalled its belitsy Panadol paracetamol
(acetaminophen) capsules from sale in all storésustralia and destroyed large quantities of
the product in June 2000 after receiving a contation. Another Australian paracetamol
maker, Herron Co., had received a similar contatiunathreat the previous March. Two
people were hospitalized after taking Herron tahlethich were later found to be laced with
strychnine. Panadol was re-launched with new tarppaof packaging in August 2000, but
the extortionist soon struck again. On police aglvi€mith Kline Beecham moved the
painkillers off the counters and restricted satesustomer requests only. Even though the
company was praised for the way it handled thesgrisr the company, consumer health care
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managing director, Alan Schaefer, said in an inésvwthat the revenue was “down a hundred
million (Australian) dollars”.

e Toys Manufacturers

Mattel, the world’s largest toymaker, recalled ap@mately 21 million Chinese-made toys
worldwide over five weeks in 2007, including itoric Barbie dolls, because of lead paint
contamination and tiny but powerful magnet hazandsome toy figures. One reason for the
presence of the lead paint, Mattel explained, was @ sub-contractor in China had violated
Mattel's standards and used paint from an unawbdrthird-party supplier. The company
announced an immediate strengthening of its cosgreems and procedures. Its third-quarter
2007 results included incremental costs of appraxgty US$40 million related to the
product recalls. “Mattel also pledged to signifitgnincrease the frequency of its paint
inspections, testing every batch delivered to evendor, in order to prevent lead paint from

being used in its toys.

e Food Industry

The Sanlu Group China’s dairy industry suffered ajan blow in 2008 when it was
discovered that the organic compound melamine, lwitgauses liver damage, had been
illegally added to milk to improve its tested piateontent. It was an enormous scandal in
China and impacted foreign companies which had bhouglk products from China. The
Chinese state news agency reported in July 201(fdbd safety officials had seized further
dairy materials contaminated with melamine, wita timplication that traders were reselling
tainted milk that should have been destroyed irB200

e Automobile Industry

There is no official figure for the total costs edated with the largest-ever motor vehicle
recall, an estimated 14 million vehicles by the i¥srlargest car manufacturer Toyota Motor.
However, the recall certainly cost billions of do#i. Starting in November 2008, Toyota
ordered several recalls over a period of 18 morftieowing claims that unintended
acceleration had caused a number of fatal car esasind other accidents. In 2010, the
company indicated the costs would be around USH#igrhibut a further recall of 2.2 million
vehicles followed in early 2011. The much admiredydta suffered a real blow to its
reputation for reliability and safety, especiallythe United States. Not only did it face the
expense of an enormous recall, but it also paid483$million in fines from US regulators

for its handling of the recalls. The company’s gharice dropped. It lost market share in the
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United States as sales fell. The BrandZ surveyefttop 100 global brands estimated that the
company suffered a 27 per cent loss in its braddevan 2010. Toyota has since made
significant repairs to its brand, and it has beele & boast of winning top safety and vehicle
dependency awards from important organizationsh sagc J.D. Power and Associates. Its
value in the 2011 global brands survey rose bydrlcent. The company has not disclosed
the cost of the extensive measures taken to restostomer confidence, such as the

assignment of a chief safety technology officer &0 engineers to component design and
quality.

21



2. METHODOLOGY OF RISK ANALYSIS
IN REVERSE LOGISTIC SYSTEM

The road map of the thesis work is represented idiagrammatic manner. A hybrid
management tool has been introduced by combiningpmg techniques and project
management tools. A schematic diagram of the ndeflogy which will be applied in the
later chapters of analysis is shown below.

* |[dentyfying & Defining the nature of risk

» Framing the forward supply chain

* Framing the reverse supply chain

» Mapping of risks and associated risks

» Quantifying the risks

» Drawing the cause and effect diagram

» Suggestions using project management tools

€E€E€€<€E««

Figure 2.1. Schematic overview of methodology

2.1. Identifying the type of supply chain

Every company has their own supply chain and eagplg chain is unique from the other
what, similarly what suits for one company may swit for another. From the literature over
view of supply chain the definition of supply chamthe sequence of process involved in
production and distribution of a commodity. The xsompany which has been selected for
the analysis phase will be identified with the tygesupply chain it follows in its process. So

once the forward chain has been identified thecipgieverse supply chain can be drawn from
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it. Example supply chain of Apple is shown belowppfe Inc purchases raw materials from
various sources then get them shipped to assemplarg in China. From there, assembler
will ship products directly to consumers (via UP&IEX) for those who buy from Apple’s
Online Store. For other distribution channels sashretail stores, direct sales and other
distributors, Apple Inc will keep products at Elkdse, California (where central warehouse
and call center are located) and supply produas fthere. At the end of product’s life,
customer can send products back to nearest ApplesSor dedicated recycling facilities.
Apple Inc purchases raw materials from various sesithen get them shipped to assembling
plant in China. From there, assembler will ship ducis directly to consumers (via
UPS/FedEXx) for those who buy from Apple’s Onlin@r8t For other distribution channels
such as retail stores, direct sales and othernlalistrs, Apple Inc will keep products at Elk
Grove, California (where central warehouse and @atfiter are located) and supply products
from there. At the end of product’s life, custonmain send products back to nearest Apple
Stores or dedicated recycling facilities. [21]

2 - '-
& L i = =4 |
= _ I
Sourcing hiarnufacturing Warehousing Distribbution Return
: Intermediate
United
States il vi;}usas —— Online Store ——
UrPsiFedex
Fetail Wiarranty
. etai
China — TN P T — s S— Fz::;,-n.urr?.
< i = Trade in
Assembly in Facility in e
China Elk Growve, Recgycle#'
Other Asian Califormia Direct Sales e
Countries Force Prograrm
Wiholesalars,
Europe — Retailers,
Mabwoark
Carriers

Figure 2.2. Supply chain of Apple. [21]

2.2. Framing the reverse supply chain from the fonard supply chain

When a product is been identified as flaw by thstamer, the point of origin starts from the
customer in the process of reverse logistics.dfghpply chain is extended and vast then the
reverse flow of products becomes complicated depgndpon the size of the chain.
Traditionally defined as the process of moving picidrom its point of consumption through

channel members to the point of origin to recaptuakie or ensure proper disposal, this
chapter uses a more holistic definition. [22]

23



Returns Item Received Accounting Return to

Customer
Stock

Requests Return Shipped in the Returns (il Visibility

Authorization Facility Reports

Return to
OEM

Repair

Inspect Item
for recall Recall or
compliance Defective

Liquidate

Recalls Donate

Processed ETLET
Compliant )
Process

Recycle

wy
v
@
o
<]
B
Q.
c
o
E=
@
t
<)
A
°
c
®
c
o
£
i
9
a
7
o

Returned to | Visibility,
Sender or Reports, Ship UPS, LTL Deses
Processed as Accounting

Defective

or Truck Load

Figure 2.3. Reverse Supply chain.[22]

2.3. Identifying the potential risk

Organizations commonly develop and rely on rulesagsrimary tool for managing risk,
equating compliance with overall effective risk rmgament. While complying with rules
may be adequate to manage certain types of rist®r has demonstrated that not all types
of risk can be effectively dealt with through compke-focused risk management. In this
project new framework for defining and addressimg caganization’s risks that expands
beyond rules-based models. [23]

Risk

Internal External

Figure 2.4. Classification of risk
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An organization’s risks can be broken down intofthilowing two categories:

Internal risks, relative to an organization, thaincbe controlled (e.g. the risk of

employee misconduct).

External risks, relative to an organization, tisalairgely beyond control (e.g. the risk of

impact from a natural disaster, like an earthquake)

In the next page the various types of risks whioime under both internal and external

are explained.

Some of the various types of risks in supply chain:

Supplier risk: Probability of loss occurring fromnavailability of the necessary raw
material.

Financial risk: The possibility that shareholderdl Yose money when they invest in a
company that has debt, if the company's cash flmvgs inadequate to meet its financial
obligations.

Global risk: A global risk is defined as an occage that causes significant negative
impact for several countries and industries oviama frame of up to 10 years.
Transportation risk:

The risk associated with the impact on project fmagh from infrastructure problems.Als

o known as transportation risk.

Operational disruption risk : Risk that deficierxim information systems or internal
controls will result in unexpected loss

Facility risk: risks in Plant, machinery, equipmemiroperty, buildings, vehicles,
information systems, transportation facilities, asttler items of infrastructure or plant
and related systems that have a distinct and dizdoié function or service

Information risk: IT security risk is the potentiadrm to a process or related information
resulting from some purposeful or accidental evkat negatively impacts the process or
the related information.

Process risk: also known as operational risk

Technical risk: Technical Risk is simply the risgsaciated directly with the knowledge
base being employed and its technical aspectsdimgusuch things as understanding,
reproducibility and the like.

Schedule risk: Schedule risk is the risk that thggut takes longer than scheduled. It can

lead to cost risks, as longer projects always ooste, and to performance risk, if the
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project is completed too late to perform its intetidasks fully. Apart from the cost
estimation and resource allocation used in CPM, tnaisthe techniques used in
guantitative cost risk analysis are different fritrase used in schedule risk analysis.
Human risk: Risk that the group may incur lossee tlu drain or loss of personnel,
deterioration of morale, inadequate developmenthoman resources, inappropriate
working schedule, inappropriate working and saétyironment, inequality or inequity in
human resource management or discriminatory conduct

Quality risk: Quality risks are defined as the resdsociated to the quality product across
the product lifecycle.

Compliance risk: Compliance risk is exposure talguenalties, financial forfeiture and
material loss an organization faces when it falsd¢t in accordance with industry laws
and regulations, internal policies or prescribest Ipeactices.

Strategic risk: Strategic risks can be defined Be tincertainties and untapped
opportunities embedded in your strategic intent lama well they are executed. As such,
they are key matters for the board and impingehenathole business, rather than just an
isolated unit.

Environmental Risk: The risks with which this rep@ concerned are all in some way
‘environmental’. They arise in, or are transmittedugh, the air, water, soil or biological
food chains, to man. Their causes and charact=riate, however, very diverse. Some are
created by man through the introduction of a neskitelogy, product or chemical, while
others, such as natural hazards, result from rapuogesses which happen to interact

with human activities and settlement.

Reputational Risk: A threat or danger to the goath@ or standing of a business or entity. This
risk can occur through a number of ways: directytlze result of the actions of the company
itself; indirectly due to the actions of an empleyar employees; or tangentially through other
peripheral parties, such as joint venture partoessippliers.

Recall Risk: A product recall is a request to netarproduct after the discovery of safety issues

or product defects that might endanger the consomput the maker/seller at risk of legal action

2.4. Mapping the risks and sub risks

Risk can impact an organization in many differeatysy however, the largest impact a risk

can have is the potential chain reaction of otieksrthat may follow. This occurs in supply
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networks for the reason that there are multipl&slimnd processes connecting different
locations in the network. As a result, multiplekesare connected and linked together as well.

Before assessing risks, a process box for eachimigke organization should be drawn.
Secondly linking each risk to other risks it majeaf. Lastly, organizing risks in hierarchy

order to visualize impact of each risk.

Stepl: creating a process box for each risk
.

Figure 2.5. Process box of risks

Step 2: Linking each risk with its associated ssksr

>

Figure 2.6.Linking of associated sub risks.
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Step 3: Organizing the risks in hierarchical order

RISK 1

RISK 2 RISK 3

RISK 4

Figure 2.7.Hierarchy of risks.

Mapping of risks and creating a risk impact diag@mall the risks in the organization allows
management to visualize the potential chain reactibrisks. In addition, the risk impact
diagram illustrates how an individual risk or eventapable of affecting several other risks.
However, it can also display several risks and evanfluencing only one individual risk.
Risks can also be grouped together if they armndlie same location or have similar affects.
The process of creating this diagram will also hedpess and quantify risk impact further on

in this chapter.

2.5. Quantifying and Assessing of risks

Once risks have been identified and located, thagtrthen be assessed as to their potential
severity of loss and to the probability of occunenthese quantities can be either simple to
measure, difficult to know for sure in the casetloé probability of an unlikely event
occurring. Therefore, in the assessment process necessary to make the best educated
guesses possible in order to properly prioritize thplementation of the risk management
plan. The fundamental difficulty in risk assessmierdetermining the rate of occurrence since
statistical information is not available on all #sof past incidents best educated opinions are
the primary source of information. A scoring systenproposed in this model to measure
impact and probability of risk. Using levels of HigMedium, and Low, each risk will be

given an impact score and a probability score basdtie following tables. [24]
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Impact — A risk, by its very nature, always hasegative impact. However, the size of the

impact varies in terms of cost and impact on healiman life, or some other critical factor.

Table 2.1. Impact of Risk Scoring Table Impact &fkR

IMPACT OF RISK
LEVEL SCORE
HIGH 3
MEDIUM 2
LOW 1

Probability— A risk is an event that "may” occur. The proh&pibf it occurring can range

anywhere from just above 0 percent to just belo®. 10

Table 2.2. Impact of Risk Scoring Table Impact &fkR

PROBABILITY OF RISK
LEVEL SCORE
HIGH 3
MEDIUM 2
LOW 1

The following formula is used for risk quantificai of individual risk,
R, = I,xP.(2.1)

Where,R,.= Total risk of risk r
I.= Impact score of risk r
P.= Probability score of risk r
Using the scoring tables and the risk quantificafiormula, we can conclude the following
for an individual risk:

Table 2.3. Total Risk Score

Total Risk Score
Range ofR, 1-9
MaximumRg, 9
Minimum R, 1




2.6. Cause and Effect diagram

After evaluating the risks, the risk with high seawill be evaluated and the cause and effect
diagram will be drawn for it. Cause-effect diagraans a simple and pragmatic way of doing
root cause analysis. A cause and effect diagrésno, kmown as an Ishikawa or “fishbone”
diagram is a graphic tool used to explore and dishe possible causes of a certain effect.
Use the classic fishbone diagram when causes gnamprally under the categories of
Materials, Methods, Equipment, Environment, and pReoUse a process-type cause and
effect diagram to show causes of problems at etaghia the process. A cause and effect
diagram has a variety of benefits it helps teandetstand that there are many causes that
contribute to an effect. It graphically displays tielationship of the causes to the effect and to
each other. It helps to identify areas for improeain [25] A sample picture of a cause and
effect diagram is described below.

Causes : Effect

| Main Cause 1 ‘ ‘ Main Cause 2 |

|
1.| Problem
7 — ] Statement
I
|

ot Pl i e

i
lMaln Cause 3 ‘ lMaIn Cause 4

Figure 2.8. Fishbone Diagram or Cause and Effegrdim.[25]
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3. ANALYSIS OF RISK AND REVERSE LOGISTICS
MANAGEMENTAT NESTLE INDIA
3.1. Company’s background

Nestlé India is a subsidiary of Nestlé S.A. of SQeitand with eight factories and a large

number of co-packers, Nestlé India is a vibrant gany that provides consumers in India

with products of global standards and is commiti@dong-term sustainable growth and

shareholder’s satisfaction. It is acknowledged agsbrindia's 'most respected and reputed
companies' and amongst the 'top wealth creatdreddd. [26]

Nestlé India has many brands mostly in the food laekrages segment many of its brands
are household names in India (for example currysai@. The several brands of Nestlé India
can be divided into four categories:

1. Milk Products & Nutrition

¢ Nestlé everyday
e Nestlé milk
e Nestlé nesvita
e Nestlé fresh ‘n’ natural
e Nestlé cerevita
e Nestlé milkmaid
e Nestlé nido
2. Coffee And Beverages

e Nescafé
e Nestlé milo
e Nestea
3. Prepared Dishes & Cooking Aids

e Maggi noodles
e Maggi dehydrated soups
e Maggi seasonings

4. Chocolates & Confectionery
e Nestlé Kit Kat

¢ Nestlé munch
e Nestlé milky bar

e Nestlé bar-one

31



e Nestlé milk chocolate
e Polo

e Nestlé éclairs

3.2. What kind of risk occurred in Nestle India?

Answer Product Recall Risk.

Companies today must understand that the abilitpaoage the product throughout their life

cycle is very important right from the phase ohsfrming raw materials to finished goods.

Product recall risk occurs due to the reason thatproduct may cause some harm to the

customers due to the defect it carries with inlfitdeese defect arises mainly because of the

mistakes in the manufacturing process. The reasoy mestle India one of the world’'s

leading food manufacturers was requested by fotetysauthority of India ( FSSAI) to recall

the famous instant noodles maggi from India du¢hto detection of lead levels above the

allowable limits and also findings of Monosodiunutgimate Nestle India announced that it

would momentarily stoselling maggi noodles until the situation was hesad. [27]

Some of the reasons why recalling of product preduzy food manufacturers happens:

e Discovery of hazardous chemicals which may causereseémpacts on the health of the
customers.

e Discovery of potential allergen in a product

e Mislabeling or misbranding of the food product.

3.2.1.Process of recall

After the official announcement of withdrawal okttimstant noodles from the market on June
5" 2015, Nestle India estimated that there were 27 #hnes of maggioodles in the
factories / distribution centers / distributors @nket on 5th June 2015. The 27,420 tonnes of
maggi, that’s half the weight of the Titanic, oruatjto a modern medium-size cargo ship at
full capacity is believed be contain 400 millionckats of noodles. The reason why the above
mentioned numbers were just estimation becauseksstabich was with customers and
retailers and in customers home was not under aombiaking it difficult to be certain of how

much had been consumed and how much was store80]28
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3.2.2.Nestle India’s Supply chain.

With the details given by the Nestle India at tlyeofficial websites it has been stated that the
Nestle has 8 factories across India, out of eifiye, manufacturing sites produce the instant
maggi noodles. So according to the calculation fiueof eight and when converted in terms
of percentage it is about 62.5 % out of 100 % ¢dltproduction and 38 distribution centers
which are under direct control of Nestle India. frthese distribution centers the products are
sold to 1400 distributors once the product has lsx#d they are no longer under Nestlé’s
direct control. These distributors sell to othestdlbutors or retailers. Direct selling of nestle
products are also made to big retailer chains dfaldike Bharti-Walmart, Reliance, Big
bazaar. With the estimation around 3.5 million etstlin India by nestle it is said that half of
the outlets covered by the supply chain throughDlditributors the rest are covered by other
routes to the markets. The below tabular columpsesents the production percentage of

Nestle products across the eight manufacturing siténdia.

Table 3.1. Nestle India Products Production pesgnt

Nestle India Percentage of Nestle Percentage of other
Manufacturing sites Maggi production Nestle products production.
Site 1-5 100 % 0%
Site 6-8 0% 100 %

From the details described in the previous page dtearly stated that said that out of eight
manufacturing plants 5 produces the maggi instantles. So in terms of percentage 62.5 %
maggi products are produced in the 5 manufactyiagts.

Nestle India Products Production Percentage

m Percentage of Nestle Maggi m Percentage of other Nestle products

Figure 3.1. Nestle India production percentage
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3.3. Supply chain of Nestle India

As mentioned in the beginning of literature parergvcompany has their own supply chain
depending upon their size and expansion arounctdhbetry or across the globe. With the
information collected from Nestle India, the supphain diagram of nestle India consists of 8
manufacturing plants , 38 distribution centersQQdistributors and the chain extends further
till it reach the end customer which is the consuwifetheir products who purchase from
super markets or other small provisional or resailets. The supply chain diagram of Nestle

India is represented graphically in the next page.
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- --- Manufacturing Site 1

Figure 3.2. Supply chain of Nestle

3.4. Framing the reverse supply chain

In the previous chapter the supply chain of Nebitka is represented ideologically through

the collected information about the organizatioimcg it is a massive recall of 27000 tonnes

the formation of reverse supply chain through thiengse of forward supply chain is

necessary. It is not obligatory that all the regechain should start from the end customer,
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depending upon the nature and price of the prodiietpoint of origin in the reverse supply
chain differs from product to product. Nestle Indequested all the retail outlets and its
distributors to return the goods to its mother \Wwarese and from the warehouse the recalled

products are taken to the destruction point.

*\
—
o

4

—
h\
| Destruction Point I

Figure 3.3. Ideological reverse supply chain otledsdia

35



4. MAPPING OF RISKS OF PRODUCT RECALL PROCESS
IN NESTLE INDIA

The main reason for a product recall is due topibar quality standards which are associated
with product quality risk. Since supply chain isiaterlinked process, trigger of one risk will
obviously influence the other elements of risk esponding to it. So the situation of Nestle
India is the product recall risk which is the reésafl product failure due the confirmation of
lead content above the permissible level by FSS#d(Food Safety and Standards Authority
of India) during the quality test and inspection.

In this section mapping of risks and the interlihkesks associated with the major risks will
be discussed. The first step is to create a prdm@s®f each risk. The second step is to link
each risk with its associated risk that is if risloccurs what are all the risks pops out due to
the trigger of Risk A and it will be linked usinget arrow mark. The third step is to draw a

hierarchy diagram of the entire risks.

Step 1: Creating a process box diagram of risks.

Figure 4.1. Process box of risks
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Step 2 Linking the risk with its associated risk

L

Figure 4.2. Linking the risk with its associateskri

e Explanation of the diagram

The first risk in the process diagram is the pradis& so when this risk occurs the other risks
ultimately pops out, product risk occurs due to qality failure or product defect so when
such risks occurs the it will automatically leadtihe recall of the product which was sold in
the market, when the recall risk appears it widldg¢o brand reputation risk and the loss of
customer satisfaction. Export risk appears whema quality defect and affecting the
potential exportation process to other foreign raewkAnd above all the next risk is quite
complicated which is the transportation risk to batk the product for the reverse logistics
process, carrying out transportation process is sumicessful without a sound financial

support.
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Step 3: Drawing the hierarchy diagram of the preces

HIERACHY OF RISKS

Product

Quality
Risk

Product
Recall Risk

Brand
Reputation
Risk

Transport
Risk

Loss of
customers
and potential
market

Financial
risk

Export
Risk

Figure 4.3. Hierarchy diagram

Creating a risk hierarchy diagram of all the passiisks that can occur due the trigger of one
main risk in the organization allows managemenkriow the reaction of each risk in the

supply chain. Obviously each risks cause diffenemtact but the ultimate result would end in

loss. In addition, it also illustrates how an indival risk or event is capable of affecting

several other risks. However, it can also displayesal risks and events which were

influenced by one individual risk.

4.1. Quantity Analysis of Risk

Once risks have been identified and located, tladcutating the potential risk and probability
of occurrence must be done. They can be eitherlsiorgifficult to know for sure in the case
of the probability of an unlikely event occurrintherefore, making the best educated guesses
should be made using the available statisticalrmétion on all kinds of past incidents and
the primary source of information. So it is necegda evaluate the level of magnitude of

risks which has been analyzed.
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A scoring system is proposed in this model to mesmgupact and probability of risk. Using
levels of High, Medium, and Low, each risk will lpeovided with an impact score and a
probability score based on the following table

Impact — A risk, by its very nature, always hasegative impact. However, the size of the

impact varies in terms of cost and impact on healtiman life, or some other critical factor.

Table 4.1. Impact of Risk Scoring

IMPACT OF RISK
LEVEL SCORE
HIGH 3
MEDIUM 2
LOW 1

Probability— A risk is an event that "may” occur. The proh&pibf it occurring can range
anywhere from just above 0 percent to just belo®. 10

Table 4.2. Probability of Risk Scoring

PROBABILITY OF RISK
LEVEL SCORE
HIGH 3
MEDIUM 2
LOW 1

The following formula is used for risk quantificai of individual risk,

R, = I, xP. (4.1
whereR, = Total risk of risk r

I.= Impact score of risk r

P.= Probability score of risk r

Using the scoring tables and the risk quantificafiormula, we can conclude the following
likelihood score for an individual risk.
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Table 4.3. Likelihood score risk

Total Risk Score
Range ofR, 1-9
Maximumg,. 9
Minimum R, 1

Now Type of risks enlisted in the process box daagmwill be calculated with the above
mentioned formula. After awarding of the total sorfor likelihood and impact of risk
categories will proceed to multiplying the two \adofes. Once the calculation are done based
on the formula it will help to prioritize risks. ©a this part is done effectively, the
organization can focus the majority of their tinmel@ffort on the most important risks.

The different types of risks that have been anayaeviously are applied using the stated

formula above and they have been ranked from thle &t 1-9 in the following table.

Table 4.4. Likelihood score risk

R, = I.XP,

Types of risks Impact | Probability P Total R
Product quality HIGH LOW 3
Product recall HIGH MEDIUM 6
Brand reputation HIGH LOW 3
Loss of customers& MEDIUM MEDIUM 4
Market

Export Risk MEDIUM LOW 2
Transportation Risk | HIGH HIGH 9
Financial Risk HIGH MEDIUM 6
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Figure 4.4. Risk impact and probability chart

Where, A- Product quality, B-Product recall, C-Baareputation, D-Loss of customers&
Market, E-Export Risk, F-Transportation Risk, G+dmgial Risk, L-LOW, M-MEDIUM and
H-HIGH.

In the previous page in the risk matrix chart, ttamsportation risk and the finance risk was
ranked highest among all other risks, the reason gimviding high value for the
transportation risk is because, Nestle India reguie500 trucks and above in order to
recollect the 27000 tonnes of maggi noodles actiesscountry which is a very complex
system and it will lead to additional cost for tteverse logistics operations. This systemic
risk across the supply chain and transport netwedds a high level of collaboration among
the organization. Additionally telephonic surveysrer made at 20 big retail chains outlets
across India to name a few, Reliance, Walmart |riglig bazzar, Nilgiris. Out of 20, 16 store
managers accepted that the recall process wasdabdrut the products were sent back to
their own distribution center via the trucks whdmes weekly twice to drop the goods to the
supermarket and Nestle India obliged to recolleainf individual retail chain’s distribution
centers, but financially nestle had paid back ffer teturned goods and also the supermarkets
personally experienced loss of sales for the pdaianaggi brands due to their ban on sales
and production.
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4.2. Cause and effect diagram

Once the total score of the risk has been idedtifieis indeed necessary to investigate about
its impact. The effect which will be discussed ab@uthe transportation risk. Why the
transportation risk is high, what are the reasatgra a transportation risk will be illustrated
visually using a cause and effect diagram. As dised earlier in the literature review cause
and effect diagram is a graphic tool used to expland display the possible causes of a
certain effect. The effect is represented on idjet hand side and the causes are represented
on the left hand side direction in the followingagiam. Seven main causes of transport risk
are labeled in the alphabetical order from A to ri&l ghey arg(A) insufficient trucks,(B)
insufficient man power or poor skilled drive(§;) high fuel cost(D) capacity shortag€E)
excessive cost of warehousin(fz) Delays or misroutes(G) incorrect loading (wrong

product, right truck or right product wrong truck).

A e e

2

Figure 4.5. Cause and Effect diagram for Transpskt

e Insufficient trucks

If a manufacturing company has to retrieve thewdpict back from the market, it has to
analyze the products in terms of weight, quantigture of the product for example if the
product is fragile, combustible non-combustible. dtater the company has to figure out
whether it has the suitable and sufficient truckaery out the recall process if not it becomes
a tangled situation. The company has to manage awithlable resources which add extra
layer of complexity to the company such as additidme, labor, and fuel cost in order to

carry out the recall process. This is one of thedrtant causes leading to transport risk.
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¢ Insufficient Man Power or Poor skilled truck operat

Though the company has sufficient infrastructureaaity out the recall process, the important
power to operate them is the manpower. If a diw@iot there to operate the truck the process
will be paused for certain time until someone cotoesccupy the space but in all the possible
cases it will lead to delay of the entire proc&ther situation is if the truck is operated by a
person with an inadequate skill it might lead toidents or breakdowns.

e High Fuel Cost

Skyrocketing fuel prices have affected the supplgic and the fuel price occupies the lion’s
share of the operation cost. Many companies arerumdunting pressure because of the hike
in fuel cost which increases the freight transgamtacost and an imbalance to meet the
supply and demand. During the recall or reversesimg activities especially when the
transportation activity is done by in-house, thenpany is forced to take the losses.

e Capacity Shortage

Capacity crunch is another problem in the logisticsvity. If the truck capacity is 30 tonnes
and the product that required to be fetched froemtlarket id f 60 tonnes and there is no other
spare truck available the truck has to proceedaheney an additional time in order to carry
the other 30 tones which leads to extra time, &t fuel cost and labor cost.

e Excessive Cost of Warehousing

Storing back the recalled products results in kagpnore inventories on hand than what is
necessary additionally it increases the handlireg and working capital.

e Delays or Misroutes

This often extends the transit time of either tgkthe product from the warehouse to the
market and vice versa. Delays occur due to extegmahts such as traffic, weather etc.
Misroutes happen when the drivers are not skillemligh. They might not be very good with
the orientation or mapping skills which lead to roiges of trucks; this happens especially
with newly hired drivers.

¢ Right Product, Wrong Truck or Wrong Product, Righick.

The accidental swapping of products or truck happehen there is lack of communication,
mistakes in schedules eventually causing transjsdrt
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5. SUGGESTIONS USING PROJECT MANAGEMENT TOOLS

Once a product recall occurs it is very importanframe the reverse logistics system which
is also known as the reverse supply chain in wiiehflow of the product will be in the
reverse direction which starts from the customeilemteturning the product from point of
destination (where the product is sold or bougbtthe point of origin (where the product is
made). What is very important in reverse supplgirchs how long it will take to get back
the defect product from the customers or from tleeket to the point of origin either to
recycle or to destroy depending upon the conditibthe product. So it is indeed necessary
to evaluate the time it takes to complete the ptoj@efore any activity starts related to the
work of a project, all project requires advancedcusate time estimation, without an
accurate estimation, no project can be finishedhiwithe budget and the target completion
date. Developing the estimation is a complex tdSkhe project is large and has many
stakeholders, things can be more complex. Therefoamy strategies have been developed
to come up with different techniques for estimatfrase of the project in order to make

them more precise. [31]

PERT (Program Evaluation and Review Technique)ns of the successful and proven
methods among the many other techniques, suchRid, Eunction Point Counting, Top-

Down Estimating, WAVE, etc. The Program Evaluatéomd Review Technique (PERT) is a
widely used tool for planning and coordinating Exgrale projects. "PERT is basically a
management planning and control tool. It is used asad map for a particular program or
project in which all of the major components (eggnhave been completely identified
simultaneously with their corresponding inter degerce. The objective behind PERT style
planning is to identify critical activities on whicothers depend, this technique is often
referred to as PERT/CPM, the CPM standing for it@ltpath method" [32, 33].

A project usually consists of multiple activitiesshich occurs both concurrently and
sequentially. To determine the flow of these atitg it is necessary to create a precedence
diagram. After creating the precedence diagram,atttevities that can cause the project to
come in late can be identified. This is the CritiBath definitionA delay in any of the
critical pathactivities will delay the entire project, nonetheless of whetherather project

activities are completed on or before time.
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The act of identifying the Critical Path is knows the Critical Path Method or the Critical
Path Analysis. To determine the Critical Path amdcct Critical Path Analysis, the

following activities has to be done [34, 35]:

e Define the duration of each activity.

¢ I|dentify all the paths.

e Calculate the duration of each path.

¢ |dentify the longest path.

In this project the product recall risk in the resgesupply chain is evaluated and measured in
terms of critical path analysis tool, in order demtify the duration to get the product from the
shelf to the destruction point. According to théormation given by Luca Fichera executive
vice-president of supply chain, Nestle India, “@ftthe 27,420 tonnes, about 1,422 tonnes
were at Nestle India’s five factories, which havawvnstopped producing Maggi noodles;
about 8,975 tonnes were in its 38 distribution eexnt about 7,000 tonnes were with
distributors; and about 10,020 tonnes with retsiliat Nestle could track. That makes for
about four million cartons, consisting of 96 urofs70g packs that need to be recalled from
1,400 distributors that connect over 3.5 milliotails outlets across the country. Of these, just
about 1.5 million retail outlets are under the direontrol of Nestle India. The task is
complex and enormous. Between 9 and 13 June 20d$i|eNindia had managed to destroy
just 169 tonnes of Maggi noodles at three cemeanitp] where the noodles are crushed and
then mixed with fuel and burnt in incinerators. @rin full swing, all five or six cement
plants together will be able to destroy about 7@thes of noodles every day. The cement
factory officially known as the as Gujarat Ambuj&mients,is believed to have been paid
2758746 € by Nestle India for burning the recalteakets of Maggi noodles at its cement
plant in Chandrapur in Maharashtra, India. [36, 37]

From the above details it is clear that 10,020 ¢ésnaf maggi are with retailers and 7000
tonnes of maggi are with the distributors and duB8.6 million outlets across the country

Nestle India had direct contact with only 1.5 roiflioutlets. To destroy 700 tonnes of noodles
across the five or six cement plants will take @oenplete day and to destroy the 27000

tonnes of maggi will take 40 days approximately.

But that’s the final phase, what will be the prangdsteps such as getting the product from

the outlets, taking the products to the drop paimd getting it to the destruction point. The

critical path analysis has been derived based erptbvided information which is collected

from newspapers, official websites and other meesaurces. Though the details of time and
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cost have not been given for retrieving the prodwarh the shelves, an educated guess was

done in order to provide the estimated time durattw the sequential activities.

% in Tonnes of recall stocks held by different parties

m Maggi production centers  m Distribution Centers Distributors  ® Retailers

Figure 5.1. Percentage of recall stocks held byifierent parties

The objective is to get the 25 % of recall stoaknirthe distributors and the 37 % percent
from the direct retailers across the country. Adoag to the information given by the Nestle
officials this is one of the largest recalls in thistory of Nestlé, and in the rest of the food

industry.

5.1. Identifying the critical path

Problem Statement. To draw the network precedemagrain and calculate the estimated
time the project will take in order to complete task, which is to get the recall product from
the outlet, distribution centers and to the finastuction point, later calculating the critical

path from the diagram.
Step 1: Start

Step 2: To enlist the activities in sequential orded allocate the time period in a tabular

column.

Step 3: To label the activities and denote the guedsors which is for exampieA is

predecessor of B then B cannot be started with@ucompletion of A.

Step 4: Draw the network precedence diagram
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Step 5: Calculate the early start time and eanligi time

Step 6: Calculate the latest start time and L&tgssh time

Step 7: Calculate the slack or float

Step 8: Identify the critical path using the fleatculation and highlight it
Step 9: End

The tabular column represented in the next pagetla@dactivities are listed sequentially,
labeled according to the alphabetical order anddtiration of the activities is also provided
based on an educated assumption.

Table 5.1. Activities enlisted with label and dimat

Collect the details of outlets,
Distribution centers S ’
Inform the outlets about the product
recall via telephone, email and sms. ° A .
Send the transports to the respective
centers to retrieve the product © ° .
Hire 3PL to outsource the retrieving

o D B 0.5
activity
Get the product from the outlet and DC
and warehouse and take it t the nearest E C 1
drop off point
Get the product from the outlet ,DC
warehouse and take it to the nearest F D 0.5
drop off point
Take the recalled products to the

G EF 0.5

destruction site.
Destroy the product in the incinerators. H G 1
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Using the table mentioned in the previous pagentgtevork precedence diagram should be

drawn in order to calculate the critical path atyiv

5.2. Network precedence diagram and the calculation

1. Inthe beginning the Early Start, Early finishtést Start and Latest finish are assigned as

zero in the in the diagram which indicates thaahgtage of the process.

e ES- Early Start, EF- Early Finish, LS- Latest Fmand LF- Latest Finish, D- Duration of
the activity and ET- Estimated Time.

Figure 5.2. Network Precedence Diagram

The meaning of A- B is: Activity B cannot begin until activity A hdseen completed
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2. In the second phase using the formula mentioneubtle early start and early finish of

the activities are assigned.

Figure 5.3. Network Preceaebcagram

Earliest Start Time (ES) = the earliest time thatativity can begin
Earliest Finish Time (EF) = the earliest time taatactivity can be completed

EF=ET+D (5.1)
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3. In the third phase using the formula mentioned welee latest start and latest finish of

the activities are assigned.

Figure 5.4. Netw®recedence Diagram

Latest Start Time (LSy the latest time that an activity can begin withlemigthening the

minimum project duration

Latest Finish Time (LF¥the latest time that an activity can be completed

without lengthening the minimum project duration.

LF=LS+D 25
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4. In the fourth phase using the calculated early,starly finish, latest start and latest finish
the total duration of the project is determined.
Duration of the project the difference between the maximum value of theae$a finish

time" of projects and the minimum value of the lieat start time" of projects

Project duration = max (LF) - min (ES) (5.3)
= max (5.5) - min (0)
5.5 days.

5. In the fifth phase the activity which causes th&ag®f the total duration are identified
using the slack formula. These activities whichseathe delay are known as the critical
paths or critical activities.

Slack is the amount of time that a project can ddayed without increasing the duration of

the project. Slack-S.

S=LS-ES (5.4)

Table 5.2. Identifying the slack

SLACK

0

IT(O|MMmMmO0O|m|>
Llolr|lo|o

o |

So from the above float calculation the activitytwd slack displays the critical path and it's
clear that activity A, B, C, E and H are provercasical path and which also has the longest
duration path of the project and hence much conatom has to be given to the above path
so that it will not result in the delay of the e@atproject. The above critical activities is done
only for one main metro city of India which is Muaipthe rest metro and major cities might
also have executed in similar way for the destamctif the recall product. The reason why in
house logistics activity causes the delay for thiére project, According to the information

given by the swissinfo.ch, The 27,420 tonnes of ghagpodles that need to be recalled
would require the minimum 2,500 trucks. “maggi d@es are sold all over the country so
many thousand truck journeys will need to be madeamplete the task, it is rational to
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think that it is impossible for one company to h@s®0 trucks collectively in order to carry
out the recall process, and that’s why certainvétts are outsourced.

The reason for the in-house logistics delay mighbbcause of the following reasons:

e Shortage of transport or trucks,

e Shortage of drivers or man power to operate them,

¢ Not enough capacity tucks,

e To get operated only with few trucks and this \Wakd to discrete operations.

These are only a few outlined in-house logistiasbpem, the fact is most of the companies
are not well expertise with the reverse managempentess which also leads to lack of
knowledge in this specialization. Nestle India cagly is just considered as an example to
connect the methodologies and tools used in tlogept, Reverse logistics might happen to
any company regardless of size but the ultimatetijue is how the company will overcome
and what has to be done when such situation striRee good example can be provided
from the pharmaceuticals industry that is they outse their logistics operations to niche
logistics companies who can handle their productschmbetter than any other normal
logistics companies. Because these medical prodestds extensive care and needs to get
stored in a safer environment and sometimes speciddsigned storing centers,
pharmaceutical products have specific storage andlimg needs. It is hot something which
can be expected from an ordinary logistics comganigdess they have special department
to carry out the special requirements from thestomer.

Reverse logistics process also requires specihtadns and it is very obvious that though
the companies might anticipate about the recallimatly and sometimes they won't be
having enough experience to handle the reversstlogiprocess if it happened for the very
first time and for sure it will lead to other uneqbed situations like financial loss if the
process was not carried out in an optimal way. Smnder to avoid such events it is
necessary to evaluate the highest critical actitgt decide whether to carry out the activity
either by in-house or by outsourcing them. Onehef dther best options is to hire a niche
specialist who undertakes reverse logistics agtimtd try to take off the additional cost off
from the balance sheet so that the companies cas fan their core activities.

Nestle India, has different product portfolio itnich maggi noodles has high influence and

high product share in the market.
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While conducting a telephonic survey at Nestle dndi the Mumbai office, one of the

marketing officials said that India’s 80-90 % ofabnoodles share in Indian market was held
by Nestle, so this ban on the noodles due to th&aoanation of led has resulted in a massive
loss , It is also important to note that the ‘prepladishes and cooking aids (PDCA)’ segment
(that mostly comprise Maggi) that contributes clese&0 per cent of the revenue for Nestle
India has been the only volume driver for the conypaNestle India reported 20.1 per cent
decline in net overall sales during the quarteati®g the reason, the company said, “It is

largely due to the impact of the Maggi noodles esduet domestic sales decreased by 20.6
per cent [38, 39]
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Figure 5.5. Nestle India’s quarterly record durk@ii 5. [40]

Nestle India on Wednesday reported a net loss ohilibn euro core for the second quarter
ended June 30, 2015, this is the first quarteryg Im at least 17 years of nestle India. It is
also clear from the above sales records that ¢aillrof one particular product has influenced
the other products of nestle, ultimately resultimg the decline of sales. When the
manufacturing companies which are especially canglate must focus the product which
contributes highest share or major driver of thepany’s revenue. For example, PepsiCo has
different portfolios but the major contributor iwet drink Pepsi, so eventually major
concentration should be inclined towards this paléir product when compared to others.
Since the largest and internationally renowned comgs may survive from this potential
product failure but imagining the condition of aahscale industries such incident can blow
of them from the market for ever and also wheneher insufficient funds to meet the

requirements or carry out the recall process vaitikrupt the entire company.
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CONCLUSIONS

Reverse logistics problem is now seeking a paehttin by every manufacturing companies,
to bring back the defect product effectively is they factor in the reverse supply chain
system to carry out a proactive recall proces@dgplanning system is required, The
DMAS tool which is applied here in this project che applied to all type of industry
regardless of the size, it's a quick approach t@lyee the problem deeply and also helps to
identify the critical activities through which wéitgd concentration can be provided to those
particular critical activities in order to avoidetimmassive impact and also it gives the way for
the company to decide whether the critical actgitcan be done on their own or can
outsource the activities to some niche specialtsb are expertise in carrying out the recall
process. Such outsourcing might help to lessersdverity of the loss than the anticipated.
The DMAS tool in this project is a simple, efficteand most importantly a quick tool to get
implemented in order to carry out the project reedogistics activities. The concept of this
tool is what can be done now and something whichbmadone later for example analyzing
why the product was a failure or fault, detectingl &esting the quality of the product.
Reverse logistics is all about focusing the presénation rather than thinking about the past
mistakes of the product or the rectifying the nkstain the future.

1. After analysis of Nestle India’s supply chain thatgmtial risk was identified which was
product recall risk.

2. Using the mapping techniques and process flow dragrthe other risks associated with
product recall risks were identified: transpomgincial and brand reputation risks.

3. The risks which are found in the mapping technicaresanalyzed and evaluated using the
risk quantification formula. The risks which rankegh among all was the transportation
risk and the financial risks which had a total rssdore of 9 and which was the maximum
score.

4. Using the cause and effect diagram the main canfdeighest ranked transportation risks
were identified: insufficient trucks, insufficienmtan power, high fuel cost.

5. The time required to carry out the reverse logispoocess is identified using developed
project management tool DMAS and the total day®tover the recall products from one
city was summed upto 5.5 days. The critical agtiwhich causes the delay is identified
to be in house logistics system.

6. Developed DMAS tool will be an efficient managemeabl when implemented on

reverse logistics process especially in identifytimg critical tasks.
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