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1. Introduction
A product recall is the action taken by a company to request the return of a batch or complete production run of a product due to a fault, defect or other safety or efficiency concern. It is defined by Dawar and Pillutla (2000) as a “discrete, well-publicised occurrence wherein products are found to be defective or dangerous”.
Irrespective of the industry, a product recall can have far reaching financial and reputational implications for the company involved and its associated supply chains. A product recall can negatively affect a firms performance (Chang et al 2015), damage their reputation, cause uncertainty and panic among consumers, result in revenue and share losses (Bernon et al 2018; Chen et al 2009) and initiate a significant amount of returns (Genchev et al 2011). The undertaking of a product recall comes with both the direct and indirect costs associated with communications, logistics, administration, storage, loss of sales and brand damage.
Although the frequency of product recalls will be different for each industry sector and will vary year on year the current trend has seen a continual rise. In 2015, almost three times more vehicles were recalled than were sold, according to a May 2016 article in The New York Times, “Product Recalls Rise With Better Detection and Fewer Suppliers.”  Other industries have also seen this trend, food recalls have doubled since 2002, according to the article. This can be attributed to the stricter rules being enforced as authorities increase their focus on safety and regulation, together with the intensification of large multinational companies with consolidated, complex, globalised supply chains and the technological advancements in product testing and cyber security vulnerabilities. However, if well prepared, a company can minimise the impact and could even put a positive spin on the situation by taking the opportunity to engage more closely with its customers whilst providing a quick and efficient 
solution. This can result in the customer feeling fully appraised of the process and impressed with the level of customer service. This was the case with Saturn’s recall due to defective front seat recliner mechanisms. The recall was executed so efficiently that the company incorporated it into its advertising campaign (Smith et al 1996). Almost nine out of 10 consumers (87 percent) said they would more likely purchase and remain loyal to a brand that handles a product recall honourably and responsibly, according to a 2010 report from the Relational Capital Group.
 To protect the reputation of the brand and keep the associated costs to a minimum, the company and its supply chain must act as one ensuring the predetermined recall procedure is implemented consistently and accurately and every stage is well documented and performed in a regulatory compliant manner.
The purpose of this paper is to identify the risk drivers associated with a product recall and develop a robust recall process, it will also assess the costs and reputational risks that a company may face in such an event. 

2. Recent Recalls
Below are some of the most high profile and costly recalls in recent history (Allianz Global Corporate & Speciality).
SAMSUNG, 2016 EXPLODING PHONES
2.5 million Galaxy Note 7 phones recalled after users reported flames and explosions caused by overheating batteries. 
Estimated cost: $5bn
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TAKATA, 2015 AIRBAG ERRORS
The largest recall to hit the auto industry. As of January 9, 2018, over 72 million cars produced with airbags manufactured by Takata Corporation have been recalled. Japanese manufacturer, Takata filed for bankruptcy in June 2017.  
Estimated cost: $25bn
GENERAL MOTORS, 2014 AUTO IGNITION FLAWS AND OTHER ISSUES
Issues such as ignition switch flaws meant General Motors had to recall over 30 million vehicles in total through 2014.  
Estimated cost: $4bn
JOHNSON & JOHNSON, 2010 HIP DEVICES
Johnson & Johnson subsidiary, DePuy Orthopaedics, recalled hip replacement devices due to a high level of repeated surgeries. More than 90,000 devices had been implanted worldwide.  
Estimated cost: $3bn
TOYOTA, 2009 FAULTY PEDALS
Car maker, Toyota issued a recall on over four million vehicles to fix faulty pedals that led to unintended accelerations. In total an estimated nine million cars were eventually pulled back for pedal-related flaws.  
Estimated cost: $3bn



PEANUT CORPORATION OF AMERICA, 2008 PEANUT CONTAMINATION
One of the largest food recalls in US history, triggered by salmonella fears. More than 4,000 products, produced by over 200 different companies, were impacted, triggering an industry-wide 25% reduction in peanut sales. Peanut Corporation of America, filed for bankruptcy.  
Estimated cost: $1bn+
2005 ARTHRITIS DRUG RECALL
The Food and Drug Administration in the US requested the removal of the Pfizer arthritis drug Bextra from the market due to side-effects.  
Estimated cost: $3bn
2004 ARTHRITIS DRUG RECALL
Merck recalled Vioxx, another arthritis drug, after a study found that patients who took the drug were more at risk from heart attacks and strokes.  
Estimated cost: $5bn

3. Product Recall Process
Many companies underestimate the impact a product recall can have on their organisational financial and reputational standing. Most get so engaged in the frenzy of activity involved in a product launch and do not give due attention to possibility of something going wrong and what would be required to recall the product. Some organisations will believe they have a plan in place to facilitate a recall but in reality they do not fully appreciate what successful recall management entails.

An effective product recall process is more than just a plan on how to react when things go wrong. It needs to be a comprehensive strategy that addresses the before, during and after and concentrates on key functional areas such as policy and planning, product development and traceability, logistics and Information systems and communications (Smith et al 1996). 
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Fig 1. Concepts of Prevention for Recalls (Kumar & Schmitz 2011)
Aim
To have a pre-defined process that:
· Defines the members and roles of the recall committee for early risk evaluation
· Stops the manufacture, distribution and sale of a defective or dangerous product.
·    Effectively notifies management, customers, suppliers and regulatory bodies.
·    Efficiently identify, quarantine and remove the defective product from warehouses, distribution   areas and the marketplace. 
· Dispose or make safe of the defective product
· Record and document the process and the effectiveness of the recall
· Perform a root cause analysis of the defect and implement a corrective action plan.
· Evaluate the recall process.
Long before a product is launched, the senior management team should instil a companywide awareness of the preparations required for a recall. To develop a robust recall strategy, a multi-disciplined team of personnel with expertise in areas such as Production, design, purchasing, finance, quality, marketing, technical, customer service and public relations will need to be assembled with the overall responsibility assigned to one senior individual. In some instances these functions can be carried out by a few key people or outsourced to external organisations (PAS 7100:2018). A recall manual should be developed that details the organisations policy and procedures in the event of a recall.
The recall plan should address and include the following key elements.
· Product and Customer Traceability – Some regulatory authorities will stipulate general product safety or product sector specific requirements that must be followed.  
Having full traceability and a well-defined, structured recall process will make it easier for the manufacturer to defend itself against litigation and could help save millions through the course of the recall (Crichton 2007). The ability to trace products, components and materials throughout the supply chain is always important for a company but is especially critical in the event of a product recall (Kumar and Schmitz 2011). To establish trust and develop long term relationships among the supply chain and consumers, traceability is key (Alfaro and Rabade 2008). Real time, easy access data is vitally important when dealing with a product recall (Casper 2007). Many researchers advocate the implementation of a shared information system to assist the recall scenario. Wang et al (2007) proposes the use of such a system for 

the monitoring and diagnosis of systems that could affect consumers while Phillips
 (2007) suggests the use of radio frequency identification (RFID) technology. It is also determined that successful collaboration between supply chain members through integrated technology can positively impact a firm’s performance (Li 2006). Hsu and Wallace (2007) offer their industrial network flow information model for creating an effective closed loop supply chain.   Loyalty program data provides unique identifiers that enable retailers to determine which customers purchased certain items, including those on recall. Immediate notices can be sent to the loyalty members via their preferred methods of communication. Kroger Co., for example, has used its Plus rewards program data to aid in food-borne illness investigations and recalls.
With that said, it is essential for retailers that use their loyalty data as a source of customer contact information to provide those customers good reason to keep their information current. If these names and addresses are wrong or out of date, then the retailer will be out of luck when it comes to tracking down affected individuals.
· Product Safety Plan that promotes the use of a Total Quality Management system that considers:      
             - Design control and the recording of technical data whilst identifying interfaces between different suppliers or groups. Control and document all design changes and modifications and the associated documents.
- Document Control of quality manuals, operating manuals, standard working procedures, specifications, approved suppliers list and relevant regulations and national/international standards.
- Process control, where standard working procedures are followed and equipment is calibrated and the use of some form of process monitoring such as SPC charts.
· Legal Notification plan – When it has been identified that an unsafe product has been introduced to the market the relevant regulatory bodies must be notified. The notification should precisely identify the product or defective batches, detail the defect and the actions being taken. It should be accompanied with a formal documented risk assessment and full traceability for the product.
· Communication Plan – A comprehensive communication plan that effectively provides the message to the relevant regulatory bodies and the key stakeholders, such as, the board, investors, customers, suppliers, insurers and employees. The plan should determine whom, how and when the information should be provided. The communications should be consistent in their message and be coordinated and timely. 
· Insurance Recovery Plan – Early engagement with the Insurers to agree the claim elements will help ensure prompt payments for expenses such as advertising, hiring of additional personnel, inspection, repair and replacement costs.
· Corrective Action Plan – Decisions on the level of action required must be made objectively by the nominated decision maker(s). The recall plan should clearly detail how these decisions shall be reached and the timescales required. A framework for making these decisions can be seen in appendix A. Using appendix A, an objective assessment and decision can be made on whether:
·   Serious/High Risk
· Is isolation of stock required
· Do distributors need to quarantine stock
· Are other product ranges and suppliers affected
· Confirm the required arrangements to deal with the affected product
·   Medium Risk
· Prevent further distribution into the supply chain
· Communicate revised warnings or instructions to consumers
·   Low Risk
· Perform the required corrective actions to design and production to eliminate the defect.
Regardless of the severity of the defect a root cause analysis such an Ishikawa diagram 
(Fig 1.) should be performed to eliminate the same or similar problem being experienced again.
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Fig 1. Ishikawa Root Cause analysis.



The first and most important step in any recall is to confirm the existence of a defect and verify its origin.  The apparent defect could be the result of tampering or negligence and therefore be an item-specific problem with no need for a recall.  Prematurely initiating a recall can cause a company unnecessary costs and needless reputational injury.  A premature recall might also encourage litigation over non-existent defects.  If however, a defect does exist, the company should initiate a recall swiftly as this may soften the impact of the recall  
Certain industry recalls are overseen by regulatory bodies.  Significantly, consumer product recalls are regulated in the UK by The Office for Product Safety and Standards and U.S. Consumer Product Safety Commission (CPSC) and automotive product recalls are regulated by VOSA and the National Highway Traffic Safety Administration (NHTSA) respectively.  These agencies have specific recall procedures that should be adhered to immediately when a product defect is discovered. Failure to comply with regulatory requirements can expose an organization to civil, or even criminal, penalties.

Having quick access to data that will you to make an assessment on whether the defect is indeed valid is critical. Making a premature decision to recall a product can be costly and lead to unnecessary bad publicity and even lawsuits.
The team job of managing the recall is equally important after the event. A resolution plan should be devised to ensure the satisfactory closure of the recall. Targets should be set and contingencies in place for slow reacting customers. The team will also have to plan the products reintroduction into the market, utilising the experience from the initial launch. The team will also need to mindful of the threat from competitors as you are vulnerable during a recall, as Perrier found to their cost during a 1990 recall that allowed Evian to emerge a major market player.
Product development is an important stage of the recall plan as, if done well, will significantly reduce the likelihood of a product recall as the quality and safety issues will have been considered and incorporated into the design. Standard product testing is now common practice but some companies have now taken testing beyond the factory/laboratory. Beta, Gamma and Delta testing regimes are now being implemented by some organisations. An example of Beta testing is to have potential users test the product during the development process. Gamma testing takes this a step further allowing assessment from distributors, the media and other interested parties while Gamma testing is when a company periodically retrieves a used product from the market for comprehensive performance analysis. Done properly, the R&D team can develop step and features into a design to allow for ease of traceability therefore assisting the potential recall process. After the recall the R&D team should feedback the lessons learned and reappraise the quality management system accordingly.
As proposed above communications should be structured around the who, what and when and be executed in a timely fashion. During the recall the team should be consistent in their message ensuring all personnel a trained and well versed keeping the customer fully informed of the situation and encourage them to perform any necessary changes/remedial actions. After the recall communications should shift their focus onto restoring both the company and brands reputation. The level of impact the recall has had on shareholder wealth will determine how much effort and resource is committed to this. Saturn’s advertising campaign during its 1990 recall is a perfect example of using you communications as an opportunity to promote your success.
The logistic and information systems a company adopts will be critical to how effective their recall process is. These systems will be the foundation on which the recall plan is based and they must be robust enough to handle a recall without causing a disruption to normal operations. The system should be capable of effectively tracing all products or components by individual item, batch, plant or process. Product, component, supplier, customer and distributor databases must allow the information to be readily available ensure the recall process can be tracked accurately and efficiently. Again, after the recall lessons learned will help further develop the systems to ensure a smooth recall. The recall data collated by these systems can then be used to audit the effectiveness of the recall process.
4. Associated Costs
A company’s profitability can be affected by a recall in three key ways (Hendricks and Singhal 2003). Firstly, the company incurs increased costs. These additional costs include the costs of remedying /replacing the defective product, the costs of the recall process, and the costs of any unsold inventory. Secondly, decreased revenue resulting from loss of sales, reduction in sales of related products and loss of market share. Thirdly, it affects the reputation of the company/brand. The consumer’s confidence in the company’s ability to manufacture reliable, high quality products is reduced, which, in turn will negatively impact the company's ability to sustain its position in the market. However a accurate assessment of the costs and lost revenues from a recall is difficult due to the multitude of measurement issues (Thomsen and Mckenzie 2001).
A company’s ability to recover from a recall is influenced by the nature of the product market and the company’s growth prospects within that market. Thirumalia and Sinha (2011) propose that the recall of a mature product from a steady market will have less of a financial impact than a recall of a relatively new product from a fast growth market. Companies that experience quality failures and subsequent recalls in such markets may suffer severe negative impacts on their current and future financial performances (Hendricks and Singhal 2003). 
5. Reputational Risks
Most researchers would claim that a good reputation serves as an organisational asset (Fombrum 1196, Rhee and Haunschild 2006) as it provides numerous benefits such as increased buying power, which, in turn, leads to lower costs and the ability to charge higher prices (Shiparo 1983, Podolny 1993, Benjamin and Podolny 1999), security against market entrants (Milgrom and Roberts 1982), improved return to tangible quality (Benjamin and Podolny 1999), increased growth and sales (Podolny and Phillips 1996), and enhanced financial performance (Roberts and Dowling 2002). A good reputation provides and increased willingness from buyers and suppliers to commit to the company, therefore increasing their competitive advantage (Fombrum and Shanley 1990).
Byan & Dass (2014) apply the attribution theory (Folkes 1984; Day and Landon 1977) to the four consumer groups (1) Hard Cores, who have high affective commitment and high calculative commitment; (2) Don’t-Cares, who have low affective and low calculative commitment; (3) Lovers, who have high affective commitment but low calculative commitment; and (4) Rationalists, who have high calculative commitment but low affective commitment, (Gustaf-asson, Johnson, and Roos 2005) to investigate whether the internal and external factors of a product recall will influence how they respond.  
The long term effects on a company’s reputation and future revenue is difficult to estimate (Bernon et al 2018) as it will be dependent on several factors such as the severity of the defect and the effectiveness of the recall process.
In a 2006 paper, Rhee and Haunschild discuss how a good reputation can be seen as a “double edged sword” in relation to a product recall. One view is that a good reputation will be advantageous as customers will have an embedded affiliation due to previous experiences and dealings. The other view is that a good reputation can be detrimental in the event of a product recall as customers would have high expectations on product quality and therefore feel let down. Reputational disadvantage can also be considered using Bayes rule (Stigler 1983). Adopting Bayesian learning, consumers start with a predetermined belief in a company’s product quality. Their buying decisions are then based on these beliefs, which they will alter based on both their direct and/or indirect experiences. The concept of the Bayesian learning model is that consumers will form their beliefs/confidence based on how much a products quality differs from their expectations.
Similarly to the variables discussed for the impacts on financial costs, Rhee and Haunschild (2006) propose that the reputational cost to a company during a recall will be dependant non two factors: “Product uniqueness or substitutability and whether the company is a generalist or a specialist”. White (2002) documents how a product or company’s vulnerability to substitutability weakens their market power. 
To rebuild trust the company should notify customers of the defect at the earliest stage and should be prepared to answer questions on product and brand reliability. Providing an in-house hotline with trained operators delivering a consistent message can restore the foundation of customer trust.
6. Conclusion
The potential consequences of a product recall can be considerable. A recall can damage the company’s or brands reputation and decimate consumer confidence. They can disrupt supply chains, damage relationships and even open the door for new market entrants. In the worse instance they can force an established company into bankruptcy.
However, a robust, well prepared recall strategy with a well-defined management framework that enables an organisation to react swiftly, set challenging return goals and has an established, dedicated team that knows their tasks and reward a job well done can significantly reduce the risk to the company and even turn the situation into an opportunity.
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8. Appendix
Severity Rating.
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on sound level and distance

Electrical HighlLow voltage | Person touches part of the product thatis at | Electric shock
Energy high voltage; the person receives an electric
shock and may be electrocuted

Heat production | Product becomes hot; a person touching it may | Burn, scald
sustain burns; or the product may emit molten
particles, steam, etc. that hits a person

Live partstoo | Electric arc or sparks occur between the Eye injury; bur,

close live parts. This may cause a fire and intense saald

radiation
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Hazard Group | Hazard (product | Typical Injury scenario Typical Injury

Extreme Person near the flames may sustain burns, Burn, scald
temperatures possibly after hisier clothing catches fire.
Hot surfaces Person does not recognise the hot surface and | Burn
‘touches it; the person sustains burns
Hot liquids, Person handiing a container of Liquid spills scald
some of t; the liquid falls on the skin and
causes scalds
Hot gases Person breathes in the hot gases emitted from | Burn

a product; this causes Lung burn; or prolonged
expostrre to hot ai causes dehydration

Coldsurfaces | Person does not recognise the cold surface and | Burn
touchesit; the person sustains frostbite
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Very vulnerable consumers Very young children: 0 to 36 months
Persons with extensive and complex disabilities

Vulnerable consumers Young children: Children older than 36 months and younger than 8 years
Older children: Children 8 to 14 years

Others: Persons with reduced physical, sensory or mental capabilities
(e.g. partiallydisabled, elderly, including those over 65, with some
reduction in their physical and mental capabilities), or lack of experience
and knowledge

Other consumers ‘Consumers other than very vulnerable or vulnerable consumers
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injury

Con:

quence

Injury or consequence that after basic treatment (fist aid, normally not by a doctor) does
not substantially hamper functioning or cause excessive pain; usually the consequences are
completely reversible.

Injury or consequence for which a visit to A&E may be necessary, but in general,
hospitalisation is not required. Functioning may be affected for a limited period, not more
than about 6 months, and recovery is more o less complete.

Injury or consequence that normally requires hospitalisation and will affect functioning for
more than 6 months or lead to a permanent loss of function.

Injury or consequence that s or could be fatal, including brain death; consequences that
affect reproduction or offspring; severe loss of limbs and/or function, leading to more than
‘approximately 10% of disability.
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For a world with new values.
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