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In recent years, product recalls frequently occur in the automobile industry as the consequences of poor quality or product defects. According to the news from websites (cars.com, 2019), there are a lot of recalls announced by different automobile manufacturers almost every week. The number of car recalls is great that market appear to be accustomed to many of these recall events (Gokhale, Brooks and Tremblay, 2014). In fact, the market may be convinced that product recalls are part of the product life cycle. Gokhale, Brooks and Tremblay (2014) suggest that the automobile manufacturers have a routine nature of recalls, however, product recalls become severe when they have the potential harm to customers and the certain size of the crisis. Since product recalls generate both direct and indirect costs that can lead to stock value decrease and demand decline, product recalls need to be managed sustainably (Chen, Ganesan and Liu, 2009).
For the aspect of supply chains, complexity and lack of transparency are increasing because of globalization, which cause vulnerability to quality risks of firms (Tse and Tan, (2012). In addition, increasing complexity of products, more consumer demand and more stringent product safety legislation all attribute to the increasing frequency of product harm crises (Zhao, Li and Flynn, 2013). Apparently, because of rapid technological advances, competitive pressures, and tightening safety regulations, product recalls have become more and inevitable. Despite the growing number of product recalls, many companies have not prepared to deal with product harm crises, and scientific knowledge on the problem is still scarce, more than that, research on managing product recalls is scarce as compared to the increasing number of the issues (Magno, 2012)
Product recalls attract major attention from companies since they exert negative effect on various outcomes including customer satisfaction, corporate reputation, brand integrity and profitability (Cheah, Chan and Chieng., 2007). For example, Toyota’s accelerator pedal recall caused a negative influence on stockholder wealth and brand reputation. Sezer and Haksöz (2012) summarized four common features of product recall, which are root cause not directly observable, multiple entities generate information parallelly, uncertainty of defect-revealing problem caused by defective product, the immediate direct costs in short term and greater indirect costs in long term. For the companies of higher corporate social responsibility, it is common that they are more responsive to product-harm crises (Klein and Dawar, 2004). It is obvious that firms have to develop plans to manage product crises in a sustainable way, which should be the result of collaboration among different sections, such as legal, marketing, safety, distribution and sale functions (Lee, et al. 2007). 
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Recently, a successful product recall has been carried out by Honda in china’s automobile market. After Honda released its new model called tenth generation Civic in china at 2016, many customers claimed product defects related to dilution of engine lubricants by fuel (Auto.gasgoo, 2018). By the time the managers of Honda received the information from after-sale service and dealers, they started investigation and conformation on the reported product defects, meanwhile, they keep issuing statement of the progress by their social media. Before the customers generated public panic of Honda’s quality, the companies launched its product recall announcement approved the State Administration of Quality Supervision and Inspection. Consequently, the issue was addressed, more than that, although some customers were not satisfied with the recall scheme, tenth generation Civic became Honda's first model in China with annual sales of more than 200,000 vehicles (Bitauto, 2019).
The process of product recall should be as follows:
1. the discovery of a defect
2. carry out investigation and response the issue
3. make decision on conducting recall or not
4. remedy of the defect
5. restore sales rate
As a matter of fact, a product recall occurs when a manufacturer, a distributor, a retailer, a customer or a federal agency identifies a product defect or a violation of safety standards. Ni, Flynn and Jacobs (2014) found that the issues which are systematic defects can result in product recalls, because the products violate industry safety standards or have potential danger to consumers. Based on the findings during the investigation, companies can response to the defects in diverse ways. Siomkos and Kurzbard (1994) divided company responses to a product hazard into four categories: denial, involuntary recall, voluntary recall and super-effort, comprising the company response continuum. 
There are two product recall strategies which are called reactive (or passive) strategy and preventive (or proactive) strategy. The voluntary action of initiating recall is defined as proactive recall, which is an effective approach in quality risk management (Tse et al. 2018). Reactive product recall strategy usually acts after reported injury or death. On the contrary, preventive strategy carry out voluntary product recall before any injury is reported (Hora, Bapuji and Roth, 2011), which reflects a high degree of corporate social responsibility to the society (CSR). Automobiles are more frequently recalled than other products, in most cases there have been no accidents, which means that the majority of companies in the automobile industry adopt a proactive recall strategy (Zhao, Li and Flynn, 2013).
Timing and remedy are the two critical decisions companies make during the process of recalls (Liu, Liu and Luo, (2016). Ni, Flynn and Jacobs (2014) classify remediation into three types, namely repair, replacement, and refund. The measures most usually utilized by companies to deal with product crises are withdrawal of dangerous products from the market and recalls of dangerous products from consumers.
In automobile industry, there exists an optimal timing. According to Yao and Parlar (2019), early recalls can exert negative effect on stock market performance and company revenue as it causes unnecessary shock to the market, conversely, delayed recalls lead to damage of reputation due to negative media coverage and criticism of irresponsibility. Wood, et al. (2017) distinguished three kinds of recall-related times: time difference between product launching to the market and recall announcement, time difference between first reported hazard and recall announcement, and time difference between recall announcement and full execution of a remedy. In the first form of recall timing the manufacturing company has full control, while the other two forms can vary greatly due to the uncertainty of customer behavior.
Customer feedback, especially on product returns, is a useful indicator to assess product recall timing decisions, because it is an convenient information exchange method between manufacturers and customers (Petersen and Kumar, 2009). Moreover, product returns provide enough information to derive voluntary recall decision making. Yao and Parlar (2019) argue that companies can stay alert and be prepared for potential product recalls if they manage to integrate customer feedback information into the recall timing decision process. Compared with traditional process of recall timing decisions which use prior estimation based on historical data of similar products and managers' subjective opinions, using information from customer feedback may increase the accuracy on timing. When observing sudden increase in the number of product returns, managers should compare the data to historic levels, because this increase could be an indicator of product defect and a recall decision should be considered (Yao and Parlar, 2019). 
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Product recalls not only bring about Inconveniences to customers, but also lead to significant problems for manufacturers. Product recall costs include reverse supply chain costs (logistics, disposal, and remediation), reputational costs (reduction of future revenues and loss of customer good will), litigation costs (lawsuit losing, administrative penalty). Automobiles recalls usually associated with parts came from suppliers in different industry types, which could become a supply chain disruption. The potential quality issues of automobiles may lead to severe injuries and deaths, and eventually cause the loss of company's profits and reputation.
First, not all events affect reputation and firm value (Gokhale, Brooks and Tremblay, 2014), only the events caused severe recalls that have potential harm in using the product and the size of the crisis are harmful. Within the automobile industry some recalls come from its trivial nature, Trivial recalls will not have negative influence on firm performance, and it is  perceived as a demonstration of the manufacturer's diligence in being responsible to little problems of their product (Rhee and Haunschild, 2006). Severe recalls could adversely impact product sales, and products with a functional brand concept are more vulnerable to sales declines following severe product recall announcements (Topaloglu and Gokalp, 2018), which suggest that those with higher reliability ratings are more susceptible to drop when severe recalls occur. The magnitude of the impact of severe recalls on product sales is affected by the firm's established brand concept (functional versus luxury). Recalls that are not a significant issue to the public are not necessarily found to be harmful to brands. severe recalls may cause a strong customer protest because these problems can cause serious personal harm and the inability to use the product before remedial measures are taken, which will create shocking news in the media and highlighted more than non-severe recalls (Zavyalova, et al., 2012). The level of the severity of product recalls is related to customer expectations of the product that violated promised requirements (Topaloglu and Gokalp, 2018). When customer expectations of a product are challenged by severe recalls, it can be defined as expectancy violation (Rhee and Haunschild, 2006).
Product recall costs can be classified as direct and indirect costs (Yao and Parlar, 2019). Direct costs of product recalls include communication costs, product disposition costs, regulation costs, and overhead. Indirect costs include the lost sales or revenue and long lasting negative effects on demand, product liability risks, potential damage to financial health, and possible severe impact of litigation loss. Rupp (2004) study the recall cost attributes of the U.S. automobile industry and find that indirect costs are likely to be much larger than direct costs. Except the above tangible costs, quality costs such as inventory holding costs of disassembled parts, materials costs of damaging good parts during assembly and disassembly, shop floor disruptions, and overhead costs for rework and return process are absorbed by the shop floor and thus hidden from managers. 
Cheah, Chan and Chieng, (2007) and Chen, Ganesan and Liu (2009) both have revealed that, in general, a significant decline in stock price followed a product recall announcement. The losses in stock value and sales revenue following a recall announcement may far exceed the direct costs of the recalls as damage to brand reputation is far longer-lasting than the repairable issues at hand (Chen, Ganesan and Liu, 2009). The stock market reaction to a product recall announcement may vary considerably, depending on the information content of the recall announcement, because the market interprets an event in terms of the signal that it sends about the quality of a good or service (Zhao, Li and Flynn, 2013). To sum up, corporate governance, reputation, corporate social responsibility and brand concept exert the attenuating effects on the undesirable recall outcomes (Topaloglu and Gokalp, 2018). Manufacturers must make the decision to initiate a product recall with the goal of optimizing both the company's short-term and long-term (expected) costs.
Sezer and Haksöz (2012) treat product recall management as a continuation of quality control. If no recall action is taken, a public in section takes place and detects the production fault with certain accuracy. If found at fault, the seller receives a fine that is more expensive than the cost of a voluntary recall. Internal quality systems and external audits help firm identify design and production problems in a structural way, which are adopted by many companies (Marucheck, et al. 2011). However, there are three possible reasons that products can pass internal or external quality inspections but still result in serious safety concerns leading to product recalls. changes in the environment where the product is used could lead the product to fail or cause safety issues, unanticipated problems do not have tests designed to detect them, components may fail in certain situations that are not taken seriously, or not considered during internal tests. For example, Toyota’s accelerator pedal recall was based on internal issues with manufacturing that wear and environmental conditions caused a nylon friction device to stick and prevent the accelerator pedal from returning to idle.
Timely product recall decision is the key to best mitigate the losses and risks associated with recall (Marucheck, et al. 2011), which also require timely communicating recall messages through the supply chain, and use customer feedback to update estimation of product defect rate for a better picture of expected costs (Yao and Parlar, 2019).
When issuing proactive recalls, firms should ensure effective communications with shareholders to avoid the misperception of problem severity or financial impact (Chen, Ganesan and Liu, 2009). A proactive product recall announcement made before a required recall by the Consumer Product Safety Commission had a more negative effect on a firm’s financial value, when compared to passive strategies. They interpreted this as investors perceiving a proactive strategy as a signal of larger impending financial losses to the firm, rather than signaling a minor hazard or socially responsible actions by the firm (Chen, Ganesan and Liu, 2009). Socially responsible corporate practices, such as timely recall of defective products, could mitigate negative impact from product recalls and protect shareholder value in the long run (Cheah, Chan and Chieng., 2007). In addition, a passive recall strategy was associated with a more negative stock market reaction than a proactive recall strategy (Zhao, Li and Flynn, 2013).
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There are four variables are related to customers’ reaction to product recalls: the time taken to start the recall after the primary signals of potential injuries, responsible recall management, opportunistic recall management, the blame attributed to the company the defective, unsafe or dangerous products (Magno, 2012). Understanding such customers’ reaction is essential to define proper action plans (Magno, 2012). 
Pranav and Ekanayake (2011) argue that immediate action without hesitation can be seen by consumers as a responsible behaviour. Consumers and the market may interpret a proactive recall strategy as the signal of a minor, non-pervasive defect, while a passive recall strategy may be interpreted as signalling a serious, pervasive and costly defect, which will have serious implications for the seller’s future revenue stream (Zhao, Li and Flynn, 2013). There are also corporate social responsibility implications of employing a proactive versus passive recall strategy. People may perceive a recall announcement as a signal of socially responsible actions to proactively prevent potential hazard (Siegel and Vitaliano, 2007). This enhances consumers’ confidence in the firm’s product results in an increase in future sales and revenue, which helps to relieve the negative impact of the stock market reaction to a product recall announcement (Siomkos and Kurzbard,1994).
Brand concept exert effect on consumers' behavioural outcomes, because from the consumer's perspective, an implied or advertised product promise is violated when a product is not capable of living up to its expected quality (Topaloglu and Gokalp, 2018), which imply that brand concept has a significant impact on customer decision making. Denying their responsibilities or minimizing the extent of the product crisis are to damage consumers’ brand attitude. Delay can be perceived by consumers as due to the negligence of the company, making it more difficult to regain the lost reputation
Transparency should be a crucial element of the strategic reaction plan. Transparency includes both a timely reaction and a sincere interest in consumer’s wellbeing. Reacting in a responsible way may also represent an opportunity to reinforce the emotional bond. Consumers are looking to assign blame for the incident based on information about the event. In case of production outsourcing, some companies try to limit their responsibility to design defects and to attribute manufacturing defects to their suppliers. Such a behavior is likely to worsen consumers’ attitudes. Even if manufacturers think they are behaving responsibly in dealing with a product recalls, customers’ perception could be different, causing a long-lasting change in their attitude toward the company even after the crisis. Anticipating the intervention of authorities and demonstrating a spontaneous super-effort can reduce potential damages to the image of the company. On the contrary a behavior perceived as externally forced or artificial determines the risk to be perceived as opportunistic (Magno, 2012).
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