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Abstract 
This report investigates consumer responses to the Takata recall. Despite a large and 
growing number of safety-related recalls globally, there is little quantitative research on 
variation in consumers’ compliance decision. Using both administrative data and survey 
data, we investigate vehicle-related, geographic, demographic, and communication factors 
in consumers’ responses to Takata recalls in Australia. Consumers’ awareness of the 
Takata recall and willingness to replace vary across individual characteristic such as age, 
language spoken and location outside of a capital city. The observed replacement decision 
varies by the value of the affected vehicle, relative wealth level of the consumer, and 
postcode-level demographics. Empirical observations are interpreted and discussed 
alongside recent findings in behavioural economics. Based on empirical observations, this 
study also attempts to introduce a descriptive behavioural model on consumers’ 
replacement decisions. From our empirical findings and conclusions from the model, we 
suggest additional research and interventions to better understand behavioural effects on 
consumers’ recall compliance decisions. We have also reported a survey experiment on one 
of the suggested trials: the negative framing of information. These findings can assist 
suppliers and regulators in developing targeted communication strategies to increase recall 
effectiveness. 
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1 Introduction and overview 
It has been labelled the ‘largest and most complex safety recall in U.S. history’.1 In Australia, 
Choice Magazine has labelled it ‘the largest recall in Australia’s automotive history’ and 
quoted the Australian Competition and Consumer Commission’s (ACCC) Deputy Chair Delia 
Rickard as saying, ‘Make no mistake, these airbags can kill.’2 Specifically, about 3 million 
vehicles with four million faulty airbags manufactured by Takata were recalled in Australia 
due to a very high risk of serious injury or death for drivers and passengers. At the time of 
completing data analysis for this report, there were 26 reported deaths worldwide (including 
one in Australia) and more than 300 serious injuries, including one in Australia. 

According to the ACCC (2019a), some of the Takata airbags have a manufacturing flaw 
such that the airbags may deploy with too much force. The excessive deployment may 
rupture the airbag housing and project metal fragments into the vehicle cabin. Consequently, 
occupants of the vehicle can suffer injuries and even death due to the defective airbag 
inflators. The risk increases with the age of the inflator and exposure to an environment of 
high relative humidity and temperature cycling. There is a group of airbags which have a 
heightened safety risk due to their age and inflator type. These are identified as alpha 
airbags. 

Voluntary recall of Takata airbags started as early as 2009 in Australia. Due to concerns 
with regard to the progress of replacements, the Commonwealth government issued a 
mandatory recall of the Takata airbags in February 2018. Around one in five vehicles used 
by Australian consumers has been affected by the Takata airbag recall (ACCC, 2019a). Until 
31st Dec 2018 when data for this report was made available, 2.8 million defective airbags 
have been replaced but there were still 1 million airbags waiting to be replaced (ACCC, 
2019b). Alpha type airbags are prioritised for replacement in terms of the availability of 
replacement parts and the effort that car manufacturers must go to when trying to organise 
a replacement with affected consumers. Yet, there were still about 25,000 alpha airbags 
waiting to be replaced up until February 2019 (ACCC, 2019a).  

The Takata airbag recall is unique in term of its scale but can also be seen as one example 
of the ubiquitous nature of product safety related recalls. Product recall is an important 
means to protect consumers from safety risks imposed by defective products. There are 
millions of non-food products recalled annually and the number has been growing steadily 
over the past decade (OECD 2018a). However, the return rates of the recalled products are 
generally low with drastic variation across jurisdictions and product categories (OECD, 
2018a). For example, the overall return rate in US (not limited to consumer), Australia (non-

                                            
1 https://www.consumerreports.org/car-recalls-defects/takata-airbag-recall-everything-you-need-to-know/ 
2 https://www.choice.com.au/transport/cars/general/articles/takata-airbags-what-you-need-to-know-in-
australia-230717 
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automobile products), and France (except online purchased products) are 65%, 49%, and 
10% respectively (OECD 2018a). 

Retrieving a recalled product involves a joint effort between manufacturers, consumers and 
regulatory bodies. All three parties share to a certain extent the common interest of removing 
unsafe products from users. However, depending on the product type, cost of recall, and 
risk associated with the product, specific incentives might vary, particularly around timing.  

On balance, variation in the return rates of recalled products are not likely to be driven 
exclusively by any one of the involved parties. For example, the return rate of a recall 
depends on the incentives offered by manufacturers; the quality of monitoring and guidance 
of the regulatory body; and time and other constraints of the consumer.  

The academic literature on product recalls, however, is skewed towards understanding 
manufacturer related issues such as consequences and operational procedures of the 
recall. There have been few studies on the consumer side apart from a few government 
commissioned reports. A better understanding of consumer response to product recalls can 
help with their design and implementation, and also tell us something about consumer 
behaviour and behavioural biases in general. 

This research is the first of two studies examining variation in return rates among consumers 
through the case of the Takata airbag recall in Australia. The Takata recall has become 
mandatory to manufacturers since February 2018. All affected manufacturers and car 
importers are required to comply with certain monthly quota for replacements imposed by 
the Recall Notice. The mandatory nature of the recall has created a unique case where the 
incentives for different manufacturers are relatively comparable for more than 20 brands that 
attract a wide range of consumers in terms of background, preferences, and socio-economic 
status. While overall progress on the Takata recall has been monitored by the ACCC, we 
know little about the source of compliance variations from the consumer side. More 
specifically, we know very little about who is willing and able to have their airbag replaced. 
Nor do we know much about general awareness of the recall and how different wording or 
framing of communication between consumers and manufacturers impacts on engagement.  

This report attempts to shed light on the individual and area-level factors associated with 
responses to the recall roughly 12 months into the compulsory recall period. It does so 
through investigating the administrative data of around four million Takata affected airbags 
submitted on a monthly basis by car manufacturers to the ACCC (which is then linked to 
area level information from the 2016 Census) and consumer-level survey data on a 
nationally representative sample of over 1000 Australian adults (ANUPoll). The results are 
interpreted from a number of perspectives, with a particular focus on insights from 
behavioural economics and the behavioural sciences more broadly.  

The key findings from the analysis of the administrative data are: 
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1. The probability that consumers replace the Takata airbags varies significantly by 
location. The areas with the lowest rate of participation are those with a high 
percentage of usual residents who either speak a language other than English, are 
Indigenous, or were born overseas. There was a non-linear association with 
employment status of households, with the lowest replacement rates for areas with 
a high per cent of households that either have no employees in the household or 
two employees in the household; 

2. Consumers living in postcodes at the bottom 10% of the socioeconomic distribution 
are much less likely to comply with the recall than the rest of the population;  

3. Controlling for local-level demographic and socio-economic characteristics, 
consumers who are more likely to replace if they live in an area where others have 
replaced their airbags. This could reflect social norms, or other unobserved area-
characteristics. 

4. Owners of vehicles with lower values are less likely to respond to the recall, even 
after controlling for area level characteristics; 

5. Owners of vehicles with higher values are not more likely to respond to the recall. 
This is because of generally lower response-rates among expensive vehicle brands 
as within-brands, higher value vehicles have a higher recall rate;  

6. All notification methods show a diminished response as the number of notifications 
already received by the consumer increases; and 

7. For consumers who do not respond to the first few notifications, using a variety of 
notification methods is more effective than sticking with any particular method.  

The key findings from the analysis of the survey data are that: 

8. More than 90% of surveyed participants were aware of the Takata recall with most 
respondents having heard about the recall from TV, radio, and newspapers; 

9. Individuals younger than 50 years old and individuals that speak a language other 
than English are less likely to be aware of the Takata recall and less willing to 
respond to a hypothetical recall; 

10. In relation to participants younger than 50, TV was still the most effective channel 
but social media, rather than radio and newspapers, was the second most common 
channel. Younger participants were also more likely to know about the recall from 
family and friends. 

11. Individuals who are more risk averse are more likely to replace a defective product; 
and 

12. Individuals show more willingness to replace a defective product when the 
information is negatively framed and when the focus is on death/injury. 

The rest of the report proceeds as follows: Section 2 reviews the relevant literature; Section 
3 briefly explains the research methods, including the data used; Section 4 lists the key 
findings from the analysis of administrative data; Section 5 discusses the results from the 
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perspective of the behavioural sciences, suggesting a number of potential trials and 
interventions. The conclusion also covers implications for suppliers & regulators for the 
conduct of recalls 
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2 Existing literature 

2.1 Existing literature on product recalls 

Studies on product recalls tend to focus on four separate, but related topics: (1) time trends 
and characteristics of the recalls; (2) causes and operational management of the recalls; (3) 
financial, sale, and reputational consequences of the recalls; and (4) strategies and 
reputation management after the recalls.  

A key piece of literature describing the drivers of recalls needing to occur in the first place is 
Marucheck, Greis et al. (2011). The authors argue that current manufacturing practices or 
trends may be making product recalls more likely and frequent. They argue that the supply 
chain for five key areas (food, pharmaceuticals, medical devices, consumer products and 
automotive) is becoming longer and more complex and that ‘the effect of the global supply 
chain in creating or exacerbating safety risks and vulnerabilities is both timely and relevant’. 

A large number of recall studies focus on the share market reactions to a product recall. 
While there are a small number of studies that found no relation between the event of recall 
and share price movements (Hoffer et. al., 1988), the majority of the literature find a 
devaluation in the share price of the company involved in the recall. The magnitude of the 
decrease in share price is usually larger than direct costs associated with the recall (Pruitt 
and Peterson, 1986; Davidson & Worrell, 1992; Barber and Darrough, 1996; Govindaraj et. 
al., 2004; Chu et. al., 2005).  

In addition to the loss in share price, companies exposed to a product recall also suffer a 
reduction in sales (Reilly and Hoffer, 1983). What is interesting though is that there appears 
to be negative externalities, and the fall in sales after a recall affect the industry as a whole, 
rather than the specific brand (Freedman et.al., 2012; Villas-Boas and Toledo, 2016). In the 
broader literature, this is often referred to as a ‘reputational spillover’ (Mohammad and Crane 
2015).  

One example of a study of spillovers is Villas-Boas and Toledo (2016), who found that a 
particular egg recall hindered the sale of the whole fresh egg industry in California although 
the recall was limited to a subset of the egg brands sold in Northern California. Interestingly, 
they also found that sales of eggs recovered faster in postcodes where residents have 
higher average education levels. Another example is Freedman, Kearney et al. (2012), who 
analysed sales following 212 toy recalls in the US in 2007. They found that ‘for 
manufacturers that had recalls, unit sales of the types of toys involved in the recall fell 
relative to their sales of toys in other categories. We do not find evidence of within-
manufacturer spillovers to dissimilar toys. We do, however, find large industry-wide 
spillovers in the form of sales losses to manufacturers that did not experience any recalls.’ 

The severity of loss resulting from a recall varies with the nature of the recall and the 
characteristics of the recall company. Insights of the losses in stock market suggest that the 
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amount of loss does not depend on whether the company or the safety authority initiates the 
recall (Rupp and Taylor, 2002). Rather, Topaloglu and Gokalp (2018) found negative 
reactions to the recall depend on the marketing of the brand. Functional brands focusing on 
the value, durability and safety of the product suffers more from a safety related recall than 
luxury brands. 

One ancillary but important observation in the product recall literature is the potential fatigue 
of consumers and stockholders due to the large number of product recalls they come across. 
For example, Kini et.al.(2013) investigated product recalls cross a number of industries in 
the United States. Their data suggested, on average, one product recall happened every 
2.5 days over the period from Jan 2006 to Dec 2010. Barber and Darrough (1996) 
investigate recalls of the automobile industry both in American and in Japan. They found 
that the share price of the recall company declined more dramatically in the Japanese 
market where the event of product recall is less common compared to the US. Gokhale et. 
al. (2014) analyse the Toyota accelerator pedal recall. The recall case started from a minor 
floor mat recall which does not influence the stock price of Toyota. However, as the 
uncontrolled acceleration caught the attention of the general population by media coverage, 
the share price of Toyota dropped by 19%. The above findings are congruent to the 
consumer fatigue concerns that some practitioners raised during a regulatory product safety 
workshop held by the OECD in 2018 (OECD, 2018b).  

2.1.1 Consumer response 

There are relatively few studies that look at consumer responses to product recalls. A little 
over a decade ago, De Matos and Rossi (2007) wrote that ‘Most of the marketing literature 
on product recalls has a managerial perspective of how to conduct a product recall. Even 
though the number of products recalled has increased … few empirical studies have 
examined which variables affect consumer reactions toward a product recall message.’ 
There have been some studies since with the authors themselves focusing on the 
relationship with perceptions of corporate social responsibility. 

Specifically, De Matos and Rossi (2007) used a survey of Brazilian consumers to show that: 
‘When predicting product judgement, the significant explanatory variables included: 
ownership of a car made by XYZ brand, social responsibility and attributed blame … On the 
other hand, the significant predictors for behavioural intentions were: ownership of a car 
made by XYZ brand, message involvement, perceived danger … product judgement … 
[and] social responsibility’. 

Using an experimental approach, Magno (2012) showed that ‘responsible recall 
management is positively related to post-recall brand attitude, while time [taken to start the 
recall after the primary signals of potential injuries arose], opportunistic recall management 
and blame have a negative relationship with post-recall brand attitude.’ 
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Using an online experiment, Clare and Huddleston (2014) trialled different framing 
approaches for a food recall. We will describe some of the terminology below, but for now it 
is worth noting that there were significant causal effects. Specifically, the authors ‘used a 
prospect theory message framing manipulation to discover the impact of positive, negative, 
and control condition messages on protection motivation theory constructs in an online 
experimental design. This study found that framing messages in a gain or control condition, 
and highlighting self-efficacy helps people feel capable of taking preventive action; 
alternatively, appealing to locus of control makes people feel as if they can make good 
choices to deal with the food recall.’ 

The studies outlined above either use surveys or lab experiments to develop their insights. 
This has the benefit of internal validity, but comes at the cost of not necessarily reflecting 
people’s behaviour in real-world setting. There are fewer studies using real-world data. 
Hoffer et.al (1994) studied consumer responses to automobile recalls in the US. They found 
consumers are more likely to respond to recalls initiated by domestic brands. The hypothesis 
is that domestic (US) brands are associated with lower reliability when compared to imported 
cars. In addition, recalls with severe safety hazard, which is defined by risk of fire, loss of 
braking, loss of steering control, or to repeated stalling, also attract higher response rates.  

Combining a number of publicly available datasets on automobile recalls in US, Rupp and 
Taylor (2002) also found owners are most responsive to recalls on domestic vehicles. Their 
interpretation is different though and the authors suspect the higher response rate for 
domestic vehicles are due to ubiquitous dealerships of domestic brands and thus easier 
access for consumers to arrange the repair. In addition, they found that owners of older cars 
are less likely to respond to the recall. One hypothesis is that the shorter lifespan of the older 
cars implies a lower benefit of repairing. Therefore, owners of older cars are less likely to 
respond. 

Outside of the academic literature, how consumers react to a recall has been more 
intensively discussed among safety agencies and other government departments. Wood 
(2016) conducted a review of the product recall system in UK. According to the authors, 
consumers in United Kingdom are generally unaware and uninterested in the product recall 
system, due to being overly confident in the products. Suggestions given to encourage better 
consumer participation include simplified notification and response procedures, precise 
description of the risk, and enhanced consumer personal details collection processes which 
is independent of marketing activities. 

The OECD (2018a) and US Consumer Product Safety Commission (CPSC) (2003) provide 
information on consumer responses to a recall. Both reports associate consumer recall 
compliance rates to the value and life span of the product, timespan between the sale and 
the recall announcement of a product, direct and easy to understand communications, 
severity of the safety hazard, and remedies offered to the consumer.  
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CPSC (2003) summarised the procedures consumers take to respond to a recall in five 
steps: (1) Initial Receipt and Recognition of a Safety-Related Message; (2) Message 
Reading and Comprehension; (3) Storage and Recollection of Instructions for Compliance; 
(4) Evaluation of the Benefits and Costs of Compliance; (5) Actual Compliance with the 
Message.  

Receipt and recognition of the recall information depends on the salience of the 
communication. Both reports emphasis upfront and clean recall notifications that stand out 
amongst other commercial advertisements. Therefore, to effectively notify a consumer, the 
information needs to be salient to the individual.  

Both reports mentioned above (OECD (2018a) and CPSC (2003)) have noted a lack of 
academic research directly relevant to consumer response following a recall. In addition, the 
OECD (2018a) has called explicitly for conducting research which applies findings in 
behaviour economics to understand consumer response rates to safety related recalls. The 
argument being that standard models of human behaviour do not capture the complexity of 
the decision making process related to product recalls. 

2.2 Behavioural insights  

Responding to the recommendations of the OECD (2018a), this subsection will provide a 
very brief discussion on the relevant behavioural economics literature. In the last section of 
this paper, we will apply the discussed behavioural insights to interpret our findings. 

There is a stereotype of the person characterised by most economic models of human 
behaviour that has variously been referred to as the Rational Agent, Homo Economicus or 
Economic Man (Persky 1995). In the context of responses to product recall, Homo 
Economicus would be able to accurately assess the risk to themselves and others of the 
faulty product; express that risk as a monetary value; express that monetary value in 
present-day prices using a consistent discount rate; calculate the costs (including 
opportunity costs) of obtaining a replacement; and then accurately weigh the costs versus 
the benefits. Homo Economicus would not procrastinate; would not be unduly influenced by 
who was providing them the information or how it was framed; and would not take into 
account whether others had engaged in the recall or not. Given the low costs and often very 
high risks associated with products involved in a recall, response rates amongst Homo 
Economicus would be quite high. 

It has long been recognised that humans were more complicated than the standard model 
would suggest, with Sen (1977) noting quite strongly that ‘The purely economic man is 
indeed close to being a social moron’ [italics in original]. In what would become to be known 
as behavioural (or behavioral) economics, a growing body of research is questioning not just 
the realism of Homo Economicus, but also the utility. 

According to Camerer and Loewenstein (2004), ‘At the core of behavioral economics is the 
conviction that increasing the realism of the psychological underpinnings of economic 
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analysis will improve economics on its own terms – generating theoretical insights, making 
better predictions of field phenomena, and suggesting better policy.’ Behavioural Economics 
as a separate field within economics can probably be traced to the work of two psychologists 
in the 1970s – Amos Tversky and Daniel Kahneman. Their (1974) paper on judgement under 
uncertainty and their (1979) article on Prospect Theory are not only two of the most cited 
articles in behavioural economics, but also in the more mainstream journals that they were 
published in (Science and Econometrica respectively). 

Together with authors like Matthew Rabin, Colin Camerer, George Loewenstein, Dan Ariely 
and many others, the theoretical insights from Tversky and Kahneman enriched the 
understanding of human behaviour as it related to economic and other domains. However, 
the field of behavioural economics gained a much greater public prominence (and policy 
impetus) in (2008) with the publication by Richard Thaler and Cass Sunstein of Nudge: 
Improving Decisions on Health, Wealth and Happiness. Some of the key insights that were 
covered in Nudge are the importance of bounded rationality, loss aversion, framing and 
hyperbolic discounting. Importantly, Nudge also spelled out some of the policy implications 
of the research. This led to the creation of the Behavioural Insights Team within the UK 
Government3 and the appointment of Cass Sunstein as the Administrator of the White 
House Office of Information and Regulatory Affairs. 

A key insight from Herbert Simon, a psychologist who won a Nobel Prize in Economics (in 
1978) for his work on the concept of bounded rationality (Simon 1955) is that people tend to 
take short-cuts and put limits on the effort that they will go to act rationally. According to Koh 
(2012), Simon has argued in a number of papers that ‘the theory of rational choice placed 
unrealistically high cognitive demands on people’ and that people instead made choices 
based on satisficing or where individuals ‘generated an aspiration of the kind of solution they 
were looking for, searched for it one solution at a time, and stopped searching once they 
had found something acceptably close to their aspiration.’  

Kahneman (2011) developed this idea further in his book Thinking Fast and Slow through 
the concept of heuristics or simple rules that individuals use to make complicated decisions 
more manageable. An example of such a heuristic is mental accounting (Thaler 1999) where 
rather than treating all financial decisions together, individuals assign expenditures to 
different categories or mental accounts like food, clothing, entertainment, mortgage 
payments, etc. Costs and benefits are then analysed within each category rather than 
globally. While this reduces cognitive load, it can lead to inefficient decisions, for example 
by making decisions differently for savings accounts, investments accounts and cash (when 
in practice all money is fungible). 

Kahneman (2011) uses the concept of System 1 (rapid, easy decision making) and System 
2 (slow, deliberate decision making) to consider under what circumstances people will 

                                            
3 https://www.gov.uk/government/organisations/behavioural-insights-team 
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behave in ways that approximate the rational decision maker and under what circumstances 
people will exhibit known biases. According to a number of experiments presented by 
Kahneman (2011), the latter is most likely to occur under times of stress and high cognitive 
load. 

A specific bias is loss aversion, which refers to an individual’s preference for avoiding losses 
over receiving gains of a similar (or even smaller) amount. Related to this is the concept of 
the endowment effect where people value things that they already own or have possession 
of over similar goods that they do not. In the context of this paper, individuals are likely to 
place a relatively high weight on the loss of a good that they already own that is subject to 
a recall, and a relatively low weight on the good that they may receive as a replacement. 

An emerging finding from experimental and other research is the profound negative effects 
on cognitive ability from the ongoing stresses of income poverty and scarcity in general. 
Vohs (2013) attributed these findings to the ‘limited-resource model of self-control.’ Under 
this model, individuals have a finite amount of self-control. This self-control is a resource 
that can be used to undertake costly behaviour that leads to long-term benefits (like 
education or savings) or to avoid pleasurable behaviour that leads to long-term costs (like 
alcohol consumption or risky behaviour). Participating in a product recall requires individuals 
to give up something in the short term which they may have a positive association with, in 
order to minimise some future risk. Importantly, those with few financial resources are 
required to exercise this self-control on a much more frequent basis than those who are 
relatively well off. This means that those suffering from financial or time scarcity may be less 
likely to engage in a product safety recall, even if the benefits to them (even in their own 
view) outweigh the costs. 

Standard theory of rational agents assumes that they make choices based on the world as 
it is. However, the weight of empirical evidence suggests that more realistically, the way 
circumstances are construed matters. According to Mullainathan and Shafir (2013) again 
‘Behavior is directed not toward actual states of the world, but rather toward our mental 
representation of those states, and mental representations do not always bear a one-to-one 
relationship to the thing they represent, nor do they necessarily constitute faithful renditions 
of actual circumstances.’ In other words, framing matters. Avoiding using products that may 
be risky is more likely to be acceptable to consumers if they are framed around avoiding 
losses. That is, how the risks of a product are expressed may be as important as the size of 
the risks themselves. A further finding from the literature relates to the history, context and 
nature of the relationship between a regulatory body, manufacturer and consumers involved 
or targeted by an intervention matter. The specifics of the message related to product 
recalls, as well as the relationship between the consumer and those who send the message 
are likely to affect consumer response. 

It has long been recognised that individuals value consumption or leisure in the current 
period higher than they do in future periods. In essence, when people construct a lifetime 



Evaluation of the Takata Recall in Australia – Report 1 

The Australian National University | 11 

utility function, they discount the future. This decreases the willingness people have to 
undertake activities like education or financial savings which have upfront costs but long-
term benefits but increases the willingness of people to engage in behaviour that has short-
term benefits but long-term costs (like smoking, alcohol consumption or risky sexual 
behaviour). 

The standard assumption that has been used since Paul Samuelson’s (1937) formulation is 
that individuals exhibit time-consistent discounting Such consistency has not, however, 
been supported by empirical data. Rather, individuals are very impatient over the short-term 
but very patient over the long-term. The implication for decision making is that even very 
small upfront costs can have large implications for people’s long-term outcomes. Heavy 
discounting of the future means that the upfront time cost associated with participating in a 
product recall may outweigh the expected benefits. This may be reinforced by loss aversion 
with the default option being seen as even more attractive given the potential gain of 
choosing a different option is far outweighed by the potential loss from actively choosing the 
wrong option. 

There are a number of classic behavioural economics experiments that show people will be 
much more positively disposed to engaging in a certain behaviour if they feel that other 
people are also doing so. If they think others are not, however, then they may resist. One 
problem with such reliance on ‘social norms’ is that we can be poor judges of what proportion 
of the population are engaging in a certain activity. The flipside though is that we can 
drastically change people’s responsiveness by making positive social norms more known or 
salient, and downplaying negative social norms. Such concerns can also lead to a 
preference for fairness. If people think that everyone else has complied with a recall, they 
may be more likely to do so themselves. On the other hand, if individuals feel that they have 
been treated unfairly or singled out by regulators or manufacturers, they may actively resist. 

3 Data 
As mentioned in the introduction, the analysis in this report draws insight from two main data 
sources: large scale administrative data provided monthly by manufacturers to the ACCC 
and survey data conducted by the ANU on a representative sample of Australian adults. We 
use this data to describe trends and characteristics of the Takata recall in Australia.  

3.1 Vehicle Identification Number (VIN) data 
As a part of the mandatory recall process, the Recall Notice requires automobile suppliers 
to report the Vehicle Identification Number (VIN) for the cars they have sold, which have 
been installed with defective Takata airbags. Using this unique identifier, other important 
information such as notification history, consumer postcode, vehicle specifications, airbag 
types, vehicle status, and recall status are also linked. Manufacturers are required to update 
any changes to the supplied information on a monthly base after submitting the report.  
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The resulting data contains the entire population of 3,052,556 Takata-recall affected 
consumer vehicles in Australia. The unit of observation in the VIN data is a vehicle. However, 
there are cases where two airbags in the same vehicle have been recalled independently. 
This means an owner of such a vehicle may go through the recall process twice at separate 
instances. Therefore, the final working sample of the VIN data that we used in our analysis 
is in the unit of airbags, containing 3.8 million observations. 

To undertake our analysis, the VIN data are linked to other data sets to produce richer 
information about the consumer and the vehicle. From our literature review, there is strong 
evidence that the value of the recalled product influences consumer response rates. To 
measure the value of a vehicle, we link the VIN data to Redbook car value data by the make, 
model, and year of a vehicle.4 As we do not know the number of kilometres travelled, any 
additional extras, or any damage to the vehicle, it is not possible to obtain a unique estimate 
of the value of that particular vehicle. Rather, it is a prediction based on the observed 
characteristics.  

Additionally, the VIN data set does not describe any personal characteristics of a consumer. 
However, we do observe the postcode where the vehicle is located, which we can link to 
postcode-level data from the 2016 Census of Population and Housing provided via the 
Australian Bureau of Statistics. Using this data, we construct a range of postcode-level 
characteristics including the socioeconomic rank of the area, through the Socioeconomic 
Indexes for Area (SEIFA) Advantage-Disadvantage Index. 

For this project, a new extract of the VIN data set is provided every month. Many of the 
characteristics in the dataset do not vary (for example make and model). However, recall 
status, number, and type of notifications do change every month. From these repeated 
snapshots linked at the individual VIN level, we are able to construct a panel dataset that 
can be analysed using longitudinal analysis techniques that control for time-invariant, but 
unobserved characteristics of the vehicle and consumer (for example preferences or risk 
aversion). We use date from July 2018 through to December 2018, with a subsequent report 
planned in late 2020 when the compulsory recall period has ended. 

                                            
4 https://www.redbook.com.au/ 
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Table 1 Summary statistics by month showing the progression of the recall of 
3,719,362 airbags 

  Jul,2018 Aug,2018 Sep,2018 
  N Percent N Percent N Percent 

Total 3,719,362   3,719,362   3,719,362   
Not in 

use 140,402 4% 140,147 4% 140,855 4% 

Initiated 2,861,604 77% 2,968,605 80% 3,060,659 82% 
Notified  2,680,297 72% 2,727,085 73% 2,806,869 75% 
Replaced 2,183,703 59% 2,310,446 62% 2,426,199 65% 

           
Alpha 103,690 3% 103,831 3% 105,882 3% 

Replaced 86,181 83% 87,147 84% 91,143 86% 
  Oct,2018 Nov, 2018 Dec, 2018 
  N Percent N Percent N Percent 

Total 3,719,362   3,719,362   3,719,362   
Not in 

use 144,656 4% 150,439 4% 149,750 4% 

Initiated 3,065,941 82% 3,152,997 85% 3,172,056 85% 
Notified  2,836,857 76% 2,930,160 79% 2,952,917 79% 
Replaced 2,538,182 68% 2,646,701 71% 2,716,907 73% 

           
Alpha 105,810 3% 104,775 3% 104,197 3% 

Replaced 92,615 88% 92,160 88% 91,850 88% 

Note: The ‘total’ for each month does not include like-for-like replacements (354,329). Furthermore, 
the number of alpha airbags reported here exclude those installed in cars which are not in use 
(34,482). 

3.2 Survey data 

In addition to the administrative VIN data set, we also surveyed a representative sample of 
the Australian population on their knowledge of and participation in the Takata recall. 
ANUpoll is conducted for the ANU by the Social Research Centre, an ANU Enterprise 
business. The poll surveys a national random sample of the adult population (using the ‘Life 
in Australia’ panel), and is conducted via the Internet (88 per cent of respondents) and phone 
(12 per cent of respondents). The use of this mixed-mode frame is to ensure coverage of 
households without Internet access.  

In the poll with questions on the Takata recall, 2,167 people were interviewed between 19 
November and 3 December 2018. Among individuals who received the survey (ie members 
of the ‘Life in Australia’ panel), a completion rate of 77 per cent was achieved. Taking into 
account the recruitment rate to the panel, the cumulative response rate is calculated as 9 
per cent. The results have been weighted to represent the national population. The poll’s 
margin of error is ± 2.5 per cent. 



Evaluation of the Takata Recall in Australia – Report 1 

The Australian National University | 14 

A little under half of the November/December wave (1,000 respondents) were randomly 
selected and asked eight questions relating to the Takata airbag recalls. The questions 
provide information on the awareness of the Takata Recall, time taken to respond for those 
who have been affected, and self-indicated willingness to respond to the recall.  

Apart from standard survey questions, we also included a survey experiment to test the 
effect of negative framing on self-reported willingness to respond to a safety recall. The 
survey experiment had a 2 by 2 design (negative frame vs. positive frame and monetary 
consequence vs safety consequences). Participants in the “Takata” module of the survey 
are randomly grouped into 4 treatments. Every participant reads one of the four types of 
messages worded in distinct frames and/or dimension of consequences. The four messages 
are reproduced in Table 2 below. After reading the message all participants were then asked 
how likely they will respond to the product recall. We compare the respondent’s willingness 
across the four treatments to understand how differently framed information affects the 
decision of consumers.  

Table 2 Treatment groups for framing question on vehicle safety recall 

Groups Text Framing 
Treatment one 1. Car owners who respond to vehicle 

safety recalls often benefit in terms of 
improved safety and better resale value 
of the affected vehicle. 

Gain; pecuniary 

Treatment 
Two 

2. Car owners who do not respond to 
vehicle safety recalls miss out on the 
improved safety and better resale value 
of the affected vehicle. 

Loss; pecuniary 

Treatment 
Three 

3. Car owners who respond to vehicle 
safety recalls reduce the risk of death or 
serious injury to them or their family. 

Gain; death/injury 

Treatment 
Four 

4. Car owners who do not respond to 
vehicle safety recalls increase the risk of 
death or serious injury to them or their 
family. 

Loss; death/injury 
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4 Results  

4.1 Awareness of the Takata Recall 

To respond to a recall, consumers have to be aware of it in the first place. As discussed 
earlier, consumers are likely to be overwhelmed by the information they receive on a daily 
basis, including a large number of recalls for a range of consumer products. Thus, they may 
only be aware of the most salient recalls. The salience of Takata recall should be less a 
concern when compared to other product recalls due to its scale and consequences, which 
have attracted mass media attention. 

The ANU poll data confirmed this speculation. Using sample weights, 89.3% of respondents 
were aware of the Takata recall when asked the question “Have you heard of the recent 
airbag recall in Australia, also known as the Takata airbag recall?”. However, there are 
interesting demographic variations in both the awareness and channels from where 
participants heard about the Takata recall. 

The awareness of the Takata recall varies significantly depending on the age of the 
participants and the language spoken by the participants. Figure 1 reports the awareness of 
the Takata-recall by age and language groups5. Participants who are younger than 50 years 
of age are much less likely to be aware of the recall when compared to participants who are 
older than 50.6 While 94.7% of participants older than 50 know about the Takata recall, only 
80.4% of participants younger than 50 are aware of it. Similarly, only 79.5% of participants 
who speak another language in addition to English are aware of the Takata recall, which is 
much less than the figure of 91% for participants who only speak English. Note for Figure 1 
and future tables the error bar represent the 95% confidence interval. 

                                            
5 As participants may hear the recall from more than one channel, the proportion of participants who heard 
the recall from each channel does not add up to one. 
6 The categorization of participants by the age of 50 was motivated by the observation in the data that 
although awareness of the Takata recall increases monotonically with the age in our data, the proportion of 
participants who are aware of the recall jumps up at the age of 50 (See Figure 5 below).  
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Figure 1: Awareness of the Takata recall by sub-groups 

 

Mass media are the primary channels from where the general population is informed about 
the Takata recall. Figure 2 presents the different channels from where people heard of the 
recall. The three mass media – TV, radio and newspapers – are the most frequently 
mentioned channels. The percentage number for each channel can be interpreted as the 
effectiveness of each channel in terms of how likely the general population will be informed 
through that channel. Information about the recall on TV covers almost 60% of the 
population who are aware, whereas both radio and newspaper cover about 40% of the 
recall-aware population.  

Figure 2: Channel of Information 

 

Investigating the relatively uninformed demographic groups of people who speak another 
language in addition to English (Figure 3) and people who are less than 50 years old 
(Figure 4), there are noticeable differences in the effectiveness of information channels 
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between these two groups and the rest of the population, especially in the younger 
population.  

Figure 3: Channel of Information by Language Groups 

 

Figure 3 compares the channels where participants heard the Takata recall from according 
to the languages participants speak. Participants who also speak other languages in addition 
to English are less likely to know about the Takata recall from the three most effective 
channels: TV, radio, and newspapers. Instead, they are more likely to be informed through 
social media. However, due to the relatively small number of research participants who 
spoke more than one language, the differences are not statistically meaningful.  

Figure 4: Channel of Information by age Groups 

 

Figure 4 compares the channels from where participants heard of the Takata recall by the 
age of the participants. Compared to participants who are older than 50, participants 
younger than 50 are less likely to know about the Takata recall from TV, radio, and 
newspaper channels. Although TV is still the most effective channel to inform the 
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population younger than 50, radio and newspapers are less effective when compared to 
the population older than 50. Instead, social media is the second most common channel 
where younger participants hear about the recall, only behind TV. Furthermore, younger 
participants are also significantly more likely to know about the recall from family and 
friends when compared to the older population. Family and friends is the fourth most 
effective communication category among younger populations following TV, social media 
and radio. 

4.2 Willingness to Replace 

Being aware of the recall, a consumer can still be reluctant to replace defective products. 
Although there are usually no explicit costs for the replacement, consumers will face implicit 
costs such as opportunity costs of time, the disutility of the inconvenience to arrange the 
replacement, and the product being out of use when handed back to the manufacturer. 
Besides, the decision to replace also depends on consumers’ subjective evaluation on the 
benefits of eliminating the risk hazard. Therefore, an understanding of how willingness to 
replace varies demographically is also of interest. 

The ANU Poll asked participants to report on a scale from 0 to 10 how likely they will replace 
a defective automobile product after reading variously framed information on the benefits of 
product recalls. Overall, 82% of participants chose 10 – that is, they will definitely replace 
the defective product. The proportion of the subpopulation reporting ‘definitely replace’ is 
our measure of the willingness to replace among the particular subpopulation. Similar to the 
level of awareness of the recall, the willingness to replace varies across age and language 
spoken.  

Figure 5: Age Differences in Awareness and Willingness to Replace 

 

Figure 5 summarises the willingness to replace an affected airbag across age groups, and 
also reproduces the relevant awareness for easy comparison. Willingness to replace, 
generally, increased with age. Only 67.6% of participants under the age of 30 (but older than 
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18) indicate a strong willingness to replace the defective automobile product, which is 22.6 
percentage points lower than the same proportion among participants aged from 61 to 70. 
It is also clear that the three age cohorts older than 50 are more likely to be willing to replace 
when compared to the three age cohorts under 50. 

It is also informative to compare the differences between the awareness levels and the 
willingness to replace within each cohort. Unsurprisingly, the proportion of participants who 
show a strong willingness to replace is always smaller than the proportion who are aware of 
the recall. It implies that successfully informing consumers about the recall is not enough to 
elicit a response, even in hypothetical situations where both the implicit and explicit costs of 
replacing are not salient. The disparity is most pronounced among the two age cohorts aged 
from 41 to 60, where 14.3% and 11.3% of the cohorts can be reached by current Takata 
information campaign but express some reluctance to respond.  

In addition to age, willingness to replace also varies depending on the language one speaks 
(Figure 6). Participants who speak a language other than English at home are 6.7 
percentage points less likely to be definitely willing to replace the defective product. This 
difference is statistically significant at the 5% confidence level, which means that there is a 
less than 1 in 20 chance that we would find a difference of this size for a sample this large 
if there were in fact no differences in the population. Combined with the lower awareness 
shown in Figure 1, the subgroup of multilingual participants are both less aware and less 
willing (knowing they have a defective product with a risk hazard) to replace a defective 
product. It means that reaching the multilingual group in different notification 
methods/languages may not be enough to spur responses. Rather, priority should be given 
to incentives and potential behavioural interventions targeting multilingual groups. 

Figure 6: Awareness and Willingness by Language 

 

Inconvenience, or the lack of easy access to mechanics to replace an affected airbag, can 
be one reason why individuals are reluctant to respond after being informed. Individuals who 
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live in capital cities should have easier access to dealerships and show less disparity 
between awareness and willingness to replace. We explore this hypothesis with the VIN 
data below, but before delving into this, Figure 7 compares the awareness and willingness 
to replace by regions where participants live. There are no differences in awareness whether 
one lives in a capital or non-capital city, but participants in non-capital cities are slightly less 
willing to replace a defective product (albeit without any statistically significant difference). 
Comparing awareness and willingness to replace, only participants living in non-capital cities 
show a stronger awareness than willingness to replace.  



Evaluation of the Takata Recall in Australia – Report 1 

The Australian National University | 21 

Figure 7: Awareness and Willingness by Regions 

 

4.3  Variations in Observed Replacement Rates  

Having explored awareness and willingness to replace in the previous sections, we now 
examine the actual replacement rates. 

4.3.1 Postcode-level Demographics 

We observed the replacement status of airbags from the VIN data. The observed 
replacement rates vary by demographic characteristics of the local area in which consumers 
live. As highlighted in the last section, the age and language of participants are two crucial 
factors associated with both a willingness to replace and awareness of the Takata recall. So, 
we begin our analysis by investigating whether or not the probability of replacing a defective 
Takata airbag depends on the average age of the postcode area a consumer lives in and 
the percentage of non-English speakers in the same postcode.  

Our results suggest that a one percentage point increase in the proportion of non-English 
speakers in the local area is associated with 0.1 percentage point lower chance of having 
replaced the vehicle by February 2019, controlling for the characteristics of the car, the state 
where the consumer is living, and the types and number of notifications received. Likewise, 
given the same set of controls, postcodes where the population is one year older on average 
are associated with a 0.2 percentage point higher chance of replacing.7 

Performing the same analysis on an array of postcode characteristics, we are able to 
conclude the relation between eight additional characteristics of the areas consumers live in 
and the chance of replacing. The relations are shown in Table 3 (with full details in Table 1 
in the Appendix).  

                                            
7 Both differences are significant at 1% confidence level. 
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Table 3: Summary of association between postcode characteristics and the chance of 
replacing 

Negative  No effect Positive  
Residents born overseas  Residents living in non-

private dwellings 
Residents temporarily 
away from usual 
residence 

Residents who are 
Indigenous 

Residents who do not 
own any cars 

Households with one 
employee 

Household without any 
working member 

Residents who own two 
or more cars 

  

Residents who speak a 
language other than 
English 

  

 

4.3.2 Socio-economic decile and replacement rates8 

Figure 8 summarises the replacement rates over socio-economic distributions for every 10% 
increment in rankings.9 

Figure 8: Replacement Rate and Socio Economic Distribution 

 

The first bar within each decile compares the raw differences of replacement rates over the 
socio-economic distribution. Within the upper half and the lower half of the distribution, 
higher replacement rates can be found in more affluent neighbourhoods. There is a slight 
drop in replacement rates in areas around the middle of the socio-economic distribution (50th 
to 60th percentile compared to 40th to 50th percentile). Further analysis suggests that the 

                                            
8 There is no statistical differences in the awareness and the willingness to replace of participants in the ANU 
poll. The social economical distribution used in the ANU poll has an increment of 20% rather than 10%. 
Check appendix Figure 1 for details.  
9 We use SEIFA Advantage-Disadvantage Index as the measure of social economic rank. See 
https://www.abs.gov.au/websitedbs/censushome.nsf/home/seifa for details. 
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drop is not a result of neighbourhoods around the middle of the distribution having fewer 
higher risk airbags due to owning newer vehicles. Instead, the drop can be fully explained 
by the average age differences of residents and differences in the percentage of residents 
born overseas.  

Neighbourhoods around the middle of the distribution are youngest across the whole 
distribution. As shown earlier, younger individuals are less aware, less willing to replace, 
and have lower replacement rates for the Takata airbag recall. Besides, areas around the 
middle of the distribution also contain a higher proportion of residents born overseas when 
compared to less affluent regions. Neighbourhoods with a larger proportion of residents born 
overseas also possess a lower replacement rate. Therefore, due to the fact that 
neighbourhoods in the 50th to 60th percentile host both younger and more overseas-born 
residents who are less likely to be responsive to with recall, replacement rates decrease in 
socio-economically more advantageous neighbourhoods around the middle of the socio-
economic distribution. 

As shown by the discussion on the middle drop of Figure 8, raw replacement rates allow 
different compositions of the households in each socio-economic decile to influence the 
replacement rates calculated for each division of the distribution. Apart from the average 
age of residents and the percentage born overseas, differences in postcode characteristics, 
airbag types, and notification numbers and methods can also result in differences in 
replacement rates across socio-economic deciles.  

We factor in the list of airbag characteristics, notification characteristics, and postcode 
characteristics when calculating replacement rates across the socio economic distribution.10 
The results are shown by the second bar in Figure 8. More affluent postcodes still possess 
a higher replacement rate, especially for the top 20%. The bottom 10% ranked postcodes 
have a much higher replacement rate after factoring in variation in the list of factors across 
postcodes than they do before adding these controls. However, the bottom 10% still sits at 
the lower end in terms of replacement rates.  

Further analysis suggests that the percentage of residents who speak a language other than 
English and the percentage of residents born overseas are partial reasons why the bottom 
10% postcodes have a distinctively low replacement rate. That is not to say that there is 
necessarily a direct causal relationship between disadvantage and replacement. While we 
do control for other factors (ranging from the value of the vehicle to the composition of 
residents) these cannot fully explain why more affluent areas tend to have a higher 
replacement rate. It is always possible that there are unobserved characteristics that are 
also important and we discuss these alongside our survey analysis (including social norms, 
the risk preferences of the residents, the opportunity cost of time, the accuracy of the 
tracking information, and scarcity taxed cognitive capacity). These are also likely to be 

                                            
10 See Appendix A for the full lists 
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unobserved for policy-makers. In terms of targeting of information campaigns, our results 
therefore show that there is a need to focus on relatively disadvantaged areas.  

4.3.3 Value of the Vehicle and Replacement Rates 

Existing research has shown that consumers are more likely to respond to recalls on more 
valuable products, especially when comparing products worth less than USD$500 to 
products worth more than USD$500. Redbook car value data estimates the current value of 
a car according to the data on the second-hand market11. Car dealers and some private 
buyer/sellers of second-hand cars use the Redbook as guidance on the fair value of a 
vehicle. Linking the VIN data to Redbook car value data using the brand-model-year of the 
vehicle, we can examine the relationship between the estimated value of the vehicle and 
consumer response rates. 

Figure 9: Value of the Vehicle and Replacement Rates 

 

The darker grey bars in Figure 9 portray the raw differences in replacement rates over the 
current value of affected vehicles. The raw replacement rates increase slightly with the 
current value until the threshold of AUD$7000. The chance of a replacement for airbags on 
vehicles worth more than AUD$7000 negatively relates to the value of the vehicle. 

The seemingly incongruent results to the existing study may be explained by the fact that 
alpha airbags, which are replaced with priority, are more likely to be found among older cars 
that are worth less because of depreciation. To explore this explanation, we factor in whether 
an airbag is of alpha type when calculating the chance of replacement. The middle bars 
illustrate the results. Controlling for alpha airbags, replacement rates change dramatically 
                                            
11 Redbook is a commercial database for values of used and new cars. It covers the most comprehensive 
brands, model, years of the cars sold in Australia. Therefore, the valuations of cars are, at least, comparable 
within the Redbook dataset. 
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for vehicles with less than $2000 of value. This means owners of vehicles worth less than 
$2000 are much less likely to respond once we control for all the priorities given to the alpha 
airbags in notifications and replacements. However, among cars worth more than $7000, 
the replacement rates still decrease with the value of the vehicles. To put this another way, 
airbags in more expensive cars are less likely to be replaced not because they are less likely 
to be alpha type, but for other reasons. 

The differences at the top of the value distribution can, however, be partly explained by 
variation in make. Vehicle values vary dramatically across different brands of cars. A 
negative relation between value and replacement rate may be a result that more expensive 
brands tend to have lower replacement rates for reasons other than the value of individual 
vehicles. The right-most bars in Figure 9 represent replacement rates across the value of 
the vehicles conditional on the average replacement of the brand of a vehicle. We can see 
a pronounced increase in replacement rates among vehicles with higher values once we 
control for these characteristics.  

We found a negative relation between replacement rates and value of a vehicle is that more 
expensive brands have, on average, lower replacement rates compare to less expensive 
brands. Factoring in different compositions of makers across the value range (the lightest 
grey bar), replacement rates increase monotonically with the value of the vehicle. 

To illustrate the above finding, we selected some representative brands to demonstrate the 
relationship between the value of the vehicle and replacement rates within the brand. Figure 
10 plots the replacement rates across the value of the vehicles within manufacturers. 
Generally, more expensive brands have a lower general level of replacement even though 
replacement rates increase with the value within each of the brands. 
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Figure 10 Value of the Vehicle and Replacement Rates (within brand) 

 

There are certain brands, such as Toyota, Mazda, Honda and Subaru, which have a flat 
replacement level across different values of the vehicle within the brands. This flat 
relationship could be a result of an effective communication strategy employed such that 
those consumers unlikely to respond have been successfully motivated to respond. The 
common feature for the brands which have a flat relation between value and replacement 
rate is that they have all achieved a high level of replacement rate upon notification (around 
90%).  

There are some noticeable differences between brands with a high level of replacement 
rates and brands with low replacement rates. Brands with low replacement rates tend to be 
European brands and luxury brands. There are multiple potential explanations for the above 
observation. One possible explanation is that consumers of luxury brands are overconfident 
in the quality of their vehicles and thus less likely to respond to recall notifications. Besides, 
brands may employ different recall strategies which may be reflected in the message of 
notifications, notification methods, and the number of notifications. Furthermore, luxury 
brands tend to have smaller sales thus a smaller network of dealerships. A small network of 
dealerships is likely to make replacement less convenient to consumers and thus hinder the 
replacement rates.  

4.3.4 Unexplained variation in postcode average replacement rates 

In this subsection we consider whether the probability of responding to the Takata recall 
varied by the postcode in which a person lived, even after controlling for observed 
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characteristics. We find a large and statistically significant association. Specifically, 
consumers are more likely to respond to recall notifications by replacing their defective 
airbags if they live in a neighbourhood where other Takata-recall affected neighbours have 
replaced the faulty airbags, even after controlling for observed characteristics.  

A simple way to summarise this is by looking at the average response rate to the recall in 
the residential areas of those who themselves have responded and those who have not. 
This is summarised in Figure 1, which separates airbags that have already been replaced 
with airbags waiting to be replaced, and calculates the average postcode-level replacement 
rate for each type. Affected airbags that had not been replaced by the end of 2018 were 
located in postcode areas where, on average, 80.1% of the Takata-recall affected airbags 
have been replaced. In comparison, replaced defective airbags are located in postcode 
areas where the average postcode-level replacement-rate is 82.4%.12 

Figure 11: Postcode-Level Replacement Rates by Replaced and Unreplaced Airbags, 
Including 99% Confidence Intervals 

 

There are two broad categories of explanations for the above findings. First, certain 
neighbourhoods attract residents with similar characteristics that predict their likelihood of 
responding to the recall. Second, residents possess certain advantages in terms of replacing 
the defective airbag because of the neighbourhood they live in. 

Consumers with similar characteristics are likely to be concentrated in the same 
neighbourhood/suburb (self-selection or homophily). Therefore, areas vary in observable 
characteristics such as brand of cars, age and value, demographic characteristics like the 
percentage of non-native English speakers, and socio-economic characteristics like the 
percentage of residents employed. They also vary in unobservable ways like social norms. 
Thus, residents in some areas may have characteristics that make them less likely to 
respond to the recall, whereas others make them more likely to respond. This will be 

                                            
12 A valid concern is that not-replaced airbags in a postcode area will bring down the local postcode-level 
replacement rate. Thus, with small samples, it is trivially true that not-replaced airbags will be negatively 
associated with low postcode-area replacement-rate. However, when considering only postcodes with more 
than 1800 affected airbags, whether a single airbag has been replaced can only affect the postcode-level 
replacement rate by 0.05% which is much smaller than the difference of 2%.  
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captured as a correlation between postcode-level replacement rates and consumer 
compliance rates.  

We can demonstrate the extent to which this is likely to be the case using a regression 
approach where we model the probability of responding to the recall as a function of area-
level average responses, also controlling for observable characteristics of the vehicle and 
local demographics. Full results, including regression coefficients for the control variables, 
are available in Appendix Table 2. Figure 12 summarises the main findings by plotting the 
predicted probability of a consumer replying across a range of postcode-level replacement 
rates.  

The grey line is generated from the summary statistics of the raw data. This reinforces the 
finding that without controlling for variation in neighbourhood characteristics and 
airbag/vehicle characteristics, the probability of consumer responses increases dramatically 
with postcode-level average replacement rates. The black line, which is constructed after 
controlling for observed variation in neighbourhood and airbag characteristics, shows that 
there is still a pronounced positive relation between local average replacement rates and 
the chance of replacement for a defective airbag located in that postcode. However, the 
slope of the relation becomes much flatter. So, while self-selection on observed 
characteristics appears to be part of the reason why replaced airbags are more likely to be 
found in areas with high average replacement rates, there are other reasons why postcode 
replacement rates may affect the chance of consumer response rates. 

Figure 12: Predicted probability of replacement by postcode-level replacement rate with 
and without controls 
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manufacturers involved in the Takata recall. We constructed a prediction of consumer 
response rates across postcode-level replacement rates with the additional information of 
how many dealerships a postcode area has.13 We would expect a flatter slope if easier 
access to dealerships is the reason why residents in some neighbourhood are more likely 
to respond to the recall. However, the number of dealerships in a postcode in fact results in 
an identical relationship between postcode-level replacement rates and consumer response 
rates when compared to the case where we only consider airbag and postcode 
characteristics (so not reported in the graph). Therefore, easy access to replacement (as 
measured through our proxy) does not appear to be the reason why consumers in 
neighbourhoods with higher postcode-level replacement rates are more likely to respond to 
the recall. 

4.4 Notification Methods  

An important research question with regards to product safety recalls is the relationship 
between consumer responses and the numbers/types of notifications they receive, as this 
information can be used to modify notification strategies for future recalls. Unfortunately, it 
is not possible with the data that we have available for this project to directly measure the 
causal effectiveness of different notification types and notification numbers. This is because 
only consumers who do not respond to notifications will receive further notifications both in 
numbers and in new types. Direct comparison tells us that consumers who have not 
responded by the end of 2018, on average, had already received 8.66 notifications whereas 
consumers who responded only received 4.09 notifications. We can find a similar pattern on 
the types of notifications, where consumers who did not respond and consumers who did, 
on average, received notifications in 2.73 methods and 1.80 methods, respectively. 
Obviously, this does not mean that more notifications in more various types prevent 
consumers from responding.  

To better understand the effect of notification methods, we considered consumer responses 
to recall notifications in a two-stage procedure. At the first stage, the numbers and types of 
recall notifications are assigned to the consumer according to an array of personal, regional 
and airbag/vehicle characteristics. At the second stage, consumers decide whether to 
respond to the assigned notifications depending on the number/type/contents of the 
notifications, the costs of responding, and perceived benefits from responding. A clear 
identification of the effect of notification methods and numbers requires the first stage 
contain at least one factor which influences the assignment of notifications but not the 
response rate of the consumer.  

                                            
13 Local dealership of Honda, Mazda, and Holden have a positive and statistically significant relationship with 
replacement rate. Local dealership of Ford has a negative and statistically significant relationship with 
replacement rate. Local dealership of BMW and Jaguar have no effect on the replacement rate.  
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In an ideal world, we need to observe changes in manufacturer notification methods that are 
not designed to stimulate responses from the consumers. For example, if some 
manufacturers are willing to notify a subgroup of consumers by randomly selected methods. 
Without the relevant randomized controlled trials, we can only mitigate the selection problem 
by controlling for time-invariant factors.  

We can also compare more homogeneous consumers by estimating the effectiveness of the 
notification to subsamples of consumers where they have received a similar number of 
notifications. We employed the fixed-effect model to control for time-invariant factors. The 
idea of the fixed-effect model is simple. If we can observe the sequence of notifications sent 
to each consumer, then we can infer the relative effectiveness of the methods by examining 
which method eventually extracted a response. Therefore, we restrict the sample to airbags 
for which we can observe the full history of notifications and replacements. Thus, we limit 
the analysis to airbags which had not been notified at the end of July 2018 but had been 
notified at least once by December of 2018. The resulting sample has 1,718,724 
observations, which contain 286,454 airbags with six monthly repeated observations. By the 
end of 2018, 56.6% of the airbags which had not been notified before July but received at 
least one notification at December had been replaced. 

We would like to address the limitation of the results before discussing results. Most 
importantly, the results are subject to time-varying factors that affect either stage of the two-
stage process described above. For example, a higher proportion of notifications sent to 
certain low response areas compared to the regional distribution of notifications in July could 
bias the marginal effects of the number of notifications downwards. Similarly, manufacturers 
may use an evolving combination of notification methods and numbers to trace 
unresponsive consumers, which will again bias the marginal effects estimated below. 

Figure 13: Marginal Effects of Notifications 
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Figure 13 reports the marginal effects of additional notifications in each of the notification 
methods. The first bar on axis labelled “Number of Posts” can be read as an additional 
standard post notification to consumers increases the chances of a response by 22%. 
Therefore, the higher the bar is, the more effective a further notification in the method will 
be.  

A larger number of standard post and emails are the most effective methods of notifications. 
Manufacturers are likely to explore more notification channels as well as send out more 
notifications at the same time. Therefore, the effect on response rates of an additional 
notification in certain categories may also capture the effect of more notification methods 
used. The grey bars report the marginal effects of each notification method controlling for 
the number of methods used. Apart from personal visits, the marginal effect of all other 
notifications decreases after controlling for the number of methods used. A personal visit is 
the most effective notification method irrespective of how many methods have already been 
used. On the other hand, additional notifications in SMS, phone calls, and social media 
notifications only encourage consumer responses to the extent that they provide additional 
ways to contact consumers. Therefore, more contact methods should be used rather than 
sticking to any specific type of method.  
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5 Incorporating findings into an economic model of 
consumer behaviour  

The results presented in the previous section describe some aspects of the decisions 
consumers have made with regard to the Takata airbag recall in Australia. In Section 2, we 
outlined an extensive (and growing) literature from the behavioural sciences that highlights 
a number of systematic biases in individual decision makings. Using an expected utility 
model as the baseline, this section explores how behavioural biases affects the compliance 
decision made by Takata-recall affected consumers. A more detailed derivation of the model 
is available in Appendix B. 

5.1 Baseline model 

After receiving Takata-airbag recall notifications, we can assume that the compliance 
decisions of consumers depend in part on the expected utility of replacing compared to the 
expected utility of not replacing. The expected utilities, in turn, depend on the state-
contingent payoffs and the (unknown) probability of mis-deployment (P).  

5.1.1 State-contingent payoffs 

There are two possible states: 1. Defective airbag mis-deployed; 2. Defective airbag not mis-
deployed. The payoffs of consumers in two states depends on his/her compliance decision.  

States where consumer complies 

If the defective airbag has already been replaced (consumer decides to comply), 
independent of states, the consumer continues to use his/her vehicle safely after paying a 
non-monetary cost of replacing the airbag. So, the payoff of replacing the airbag is 
deterministic given as the differences between the consumer’s subjective valuations of 
his/her car ownership and the costs of replacement.  

At any point in time, a consumer values the ownership of his/her car based on the current 
market value (v) of the car and the expected life left (l) in the car. As the car ownership 
continues into the future, the subjective valuation of the car also depends on the time 
discount (δ) of the consumer. Therefore, the subjective valuation of the car ownership is a 
function of the current market valuation of the car, the life left, and the discount factor of the 
consumer (f(δ, v, l)). 

The costs of replacing depends on the effort the consumer devotes to arranging the 
replacement and attending the replacement session. To arrange a replacement, the 
consumer may need to make multiple contacts with the car dealership. Depending on the 
design of the arrangement system, the effort (e) for the consumer varies. In addition, if there 
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is a language barrier, the costs to arrange the replacement will be significantly higher. So, 
we can assume the effort depends on the English language ability of the consumer (e(lan)).  

To attend the replacement session, the consumer needs to drive to the nearest dealership. 
The longer the driving distance (in terms of time, rather than straight-line distance), the more 
effort of driving and fuel costs. Therefore, we assume the costs of replacement depends on 
the distance (d) of the consumer to the nearest dealership.  

Arranging the replacement session and attending the session requires consumers to spend 
time which can be converted to an opportunity cost. If the consumer spends time in 
replacement related activity, he/she won’t be able to use that time for work or spend the time 
caring for family members. Therefore, we assume the opportunity costs depend on the wage 
and family duty of the consumer (𝑜(,,-.)). 

Therefore, the cost of replacing is given by opportunity costs of time, effort required in 
arranging the replacement, and consumer’s distance to dealership (c0𝑜(,,-.), 𝑒(2.3), d5). 

Thus, the payoff of replacing the airbag in either state can be denoted by  

f(δ, v, l) − c0𝑜(,,-.), 𝑒(2.3), d5 

States where consumer does not comply 

If a consumer does not comply, there won’t be any replacement costs. In the state where 
mis-deployment happens without airbag replacement, death or injury may incur a large 
amount of damage (denoted by A). The damage outweighs the consumer’s valuation of car 
ownership, so we ignore any residual value of car ownership after the mis-deployment. 
Therefore, a payoff of –A. 

In the state where mis-deployment does not happen, the consumer continues to use their 
car without incurring any costs. Therefore, the payoff will be the subjective valuation of the 
car ownership 	f(δ, v, l) . Therefore, the state-contingent payoffs for consumers can be 
summarised by the following matrix. 

 Mis-deploy (with probability P) No mis-deploy (with probability 1	−	P) 

Replace f(δ, v, l)
− c0o(w,fa), e(lan), d5 

f(δ, v, l) − c0o(w,fa), e(lan), d5 

Not replace −A	 f(δ, v, l) 

 

5.1.2 Conditions for consumer to comply 

To better illustrate the effect of risk preferences on the decision of replacement, we assume 
consumers are risk neutral in the baseline model. Thus the utility (U) of consumers can be 
expressed by a linear function, such as U(x)	=	x. Therefore, as long as the following 
inequality holds, the risk-neutral rational agent (Homo Economicus) will comply. 
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P ;A+ f(δ, v, l)> − 	c0o(?,@A), e(BAC), d5 > 0 

This means that a risk-neutral consumer will choose to replace as long as the expected sum 
of losses outweigh the cost of replacing, where the sum of expected losses consists of the 
expected damage from death or injury and the expected loss in car ownership value due to 
the mis-deployment.  

According to the baseline model, a consumer will be more likely to comply when the potential 
damage from mis-deployment is large, consumers are less time poor, the car has higher 
market value, the car is younger in age, and required effort to arrange replacement is low. 
On the other hand, our model predicts that consumers will be less likely to replace if the 
opportunity cost of replacing is high, family duties are heavy, language barriers hinder the 
replacement arrangement process, and consumer’s distance to the nearest dealer is high.  

5.2 Risk preferences 

While our baseline model assumes consumers to be risk neutral, empirical findings suggests 
that most individuals are risk-averse, some are risk-neutral, and others are risk seeking. This 
means that consumers may evaluate a gamble as better or worse than the actual expected 
payoffs would suggest. For example, a risk-averse individual may prefer $1 for sure than a 
flip of a coin where the outcome of the head pays $2 and tail pays nothing. A risk-seeking 
individual will prefer the gamble. A risk-neutral individual will be indifferent between the two. 
In this section, we explore how risk preferences influence consumers’ compliance decision 
by varying our assumptions about consumer’s utility function in baseline model. 

A risk-averse consumer will prefer the expected payoff of a gamble compared to the gamble 
itself. On the contrary, a risk-loving consumer will prefer the gamble over the expected payoff 
of the gamble.  

It can be shown that the impact of risk-preference on consumers’ compliance decisions 
depends on the relative size of deterministic payoff when replacing ( f(δ, v, l) −
𝑐0𝑜(,,-.), 𝑒(2.3), 𝑑5) and the expected payoffs of not replacing (P × (−A) + (1 − P)× f(δ, v, l)). 

Consider first when the deterministic payoff of replacing is smaller than the expected payoff 
of replacing. In this situation, risk-neutral and risk-loving consumers won’t choose to replace 
but some risk-averse consumers may choose to replace. This is because the risk-averse 
consumer values the certainty of payoffs when they choose to replace.  

Consider second when the deterministic payoff of replacing is greater than or equal to the 
expected payoff of replacing. In this situation, it is easy to see that both risk-averse and risk-
neutral consumers will choose to replace while some risk-loving consumers may be reluctant 
to replace because they are willing to take the risk that the airbag will not mis-deploy. 

Therefore, when a consumer values the payoffs of replacing close to the expected payoff of 
not replacing, the risk preference of the consumer plays a significant role in determining 
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whether or not the consumer will replace. Risk-averse consumers will be most likely to 
replace while risk-loving consumers will be the least likely to replace. 

We find reasonably strong evidence supporting a positive relationship between risk aversion 
and the willingness to replace using data from the ANUpoll (See Appendix C for details). 

This observation also helps to explain some of the finding we have discussed in section 4. 
In section 4.1, we have found that older individuals have higher willingness to replace a 
defective product. This finding could be due to the fact that older individuals are more risk 
averse than younger individuals, especially when one of the options leads to certainty (Yao 
et al 2011, Mather et al 2012).  

In section 4.3.2, we found that individuals living in neighbourhoods ranked in the bottom 
10% of the socioeconomic index are much less likely to replace the possibly defective 
airbags. The socioeconomically disadvantaged postcodes have a higher concentration of 
consumers whose native language is not English. So, consumers in such postcodes are 
likely to experience high costs of replacement due to language barrier. The market value 
and age of the car driven by such consumers are also likely to make the value of car 
ownership low. Therefore, consumers in socioeconomically disadvantaged postcodes are 
likely to have a lower deterministic replacement payoff. This lower replacement payoff itself 
lowers the chance of compliance for such consumers.  

But more relevant to the discussion of risk-preference, the lower deterministic replacement 
value will also lower the marginal benefits of replacing compared to not replacing (similar 
value in deterministic payoffs when replace and expected payoffs when not replace) thus 
triggering the role of risk-preferences in consumers’ replacement decisions. As consumers 
in disadvantaged postcodes are also more likely to be facing scarcity in money and 
individuals experiencing monetary scarcity are known to be more risk seeking or less risk 
averse (Shah et al 2012). So, risk-seeking consumers and lower payoffs for replacement 
may explain why we observe a low compliance rate in socioeconomically disadvantaged 
postcodes. 

While it is difficult to change the risk-preferences of individuals, policy makers can make 
sure the payoff of replacement clearly outweighs the payoffs of not replacing. For example. 
policy makers can minimise the cost of replacement by imposing standards on replacement 
scheduling procedures to minimise consumer efforts and minimise language barriers (such 
as offering default date on scheduling, web-based scheduling system, and other scheduling 
services in other languages).  

Furthermore, policy responses can also directly aim at utilising the risk-preferences of 
consumers. Targeting the risk-loving consumers, policy makers can trial specific messages 
and information that leverages risk. Given that most people are at most risk neutral and 
more often risk avoiding, highlighting the risk of not replacing is likely to encourage more 
people to replace than it will discourage. However, if it is possible to identify those who are 
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risk seeking, they may benefit from a very different message that downplays risk as a factor 
or offer additional rewards to incentivise replacement. To make replacement more attractive 
to risk loving consumers, policy makers can offer large lottery rewards rather than small 
certainty rewards. To downplay the risk factor, policy makers can turn the uncertain event 
of mis-deployment to the certainty of a resale ban or even the certainty of a registration 
sanction.  

5.3 Loss aversion and the endowment effect  
Individuals are known to have different evaluations for the same amount of gain and loss 
relative to a reference point (as discussed in Section 2). We introduce the following valuation 
function to capture the loss aversion of consumers. 

𝑉K(𝑋 − 𝑅):	O
𝑋 − 𝑅	𝑖𝑓	𝑋 ≥ 𝑅

𝑏(𝑋 − 𝑅)	𝑖𝑓	𝑋 < 𝑅 

State-contingent outcomes (X) are evaluated against a consumer-specific reference point R. 
The consumer-specific reference point reflects the total ownership value in consumers’ 
mental account, which is worked out by the present value of ownership minus the amount 
of allowance for car related maintenance (B).14 Therefore 𝑅 = f(δ, v, l) − 𝐵(W), where I is the 
income of the consumers.  

Parameter b captures the loss aversion of consumers. For any state-contingent outcomes 
that are less than the reference point, consumers evaluate the cost as a loss, and magnify 
the loss by b, where b	>	1.	

Using the above valuation function and under certain technical conditions, it can be shown 
that the crucial term for our discussion is the difference between the allowance for car 
maintenance (𝐵(W) ) and the costs of replacement ( c0o(?,@A), e(BAC), d5 ). When the cost of 
replacement exceeds the allowance for replacement, loss-averse consumers will be more 
likely to replace than rational agents described in the baseline model. When the costs of 
replacement are smaller than the allowance for replacement, loss-averse consumers might 
be more reluctant to replace than rational agents.  

It is worth discussing how the effect of economic status can be interpreted in light of loss 
aversion. The economic status of a consumer depends on both their income (wage and 
passive incomes). A higher income is associated with a larger budget (in terms of both 
money and time, such as outsourcing family duties) devoted to car ownership. But if the 
higher income mainly comes from a higher wage, it also implies a higher opportunity cost of 
time. Therefore, with loss-aversion, replacement will not be strictly decreasing with 
household incomes (social economic status), which is the case in the baseline model. A 

                                            
14 The allowance for car related repair costs in terms of money and time. This does not represent the 
allowance over the lifetime of the vehicle. Instead, it works as a reference-point for each car related 
transaction. Note the allowance is not part of the present value of the car. 
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higher income increases the opportunity cost of replacing which makes the consumer less 
likely to comply. But with loss-aversion, the increase in income will also increase the car 
maintenance budget (𝐵(W)), thus potentially making it larger than the costs of replacement, 
and making replacement more likely for loss-averse consumers. Therefore, in the model 
with loss-aversion, how household income affects replacement rate is ambiguous, or non-
linear.  

Suppose we have two consumers A and B, where A and B earn the same wage, but A also 
has a passive income from investment properties. Based on our loss-aversion model, A will 
be more likely to replace than B, because the term 𝐵(W) − 𝑐0𝑜(,,-.), 𝑒(2.3), 𝑑5 for A is more 
likely to be positive than for B. If we are willing to make the assumption that individuals in 
the upper part of the economic status distribution have more positive incomes, our model 
predicts a stronger positive relation between socioeconomic status and replacement rates 
among the upper part of the income distribution than among the middle and lower part. This 
is partially consistent with the observation from data analysis that replacement rates 
increase across socioeconomic distribution among the upper level of the distribution but 
does not correlate with replacement rates in the middle section of the distribution.  

Framing Effects 

The effects of the framing of information can also be demonstrated using the loss-aversion 
model. Basically, under negatively framed information, the loss-aversion factor (b)will be 
more salient and also be applied to payoffs in gain domain. Therefore, those who won’t 
replace because of loss-aversion will likely replace under negative framing of information 
while those who would comply under natural framing of information will still comply. The 
detailed work of this statement can be found in Appendix B.  

To test the effect of negative framing empirically, we undertook a survey experiment with 
negative framing using the November ANUpoll survey. As mentioned in the data section, 
four types of messages were randomly displayed to four subgroups of participants before 
they reported their willingness to respond to an automobile-related recall. The four 
messages varied in two dimensions: negative frame versus gain frames and pecuniary 
frames versus death/injury frame. The exact text is reported in Table 2. We find a large and 
significant positive effect of negative framing (5% level of significance), and a smaller 
positive effect of death/injury framing (10% level of significance).  

Figure 15 highlights the general pattern of our four treatments without controlling for other 
characteristics, although the results hold when we do. The lowest probability of participating 
in a hypothetical vehicle recall is when it is framed as a gain with pecuniary benefits. The 
highest probability, however, is when the recall is framed as avoiding losses in the form of 
death/injury.  
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Figure 15  Effect of framing on hypothetical recall 

 

When we link the November ANUpoll data to the April survey (with risk aversion), we find 
that the effect of loss framing varies a great deal across the distribution of risk aversion. 
Specifically, when we combine Treatments 2 and 4 (as defined in Table 2), we find that the 
effect of loss framing is greatest for those who are the most risk averse. This is demonstrated 
in Figure 16, which plots the probability of definitely replacing against the willingness to take 
risk, with −2 being individuals who are two standard deviations below the mean (the most 
risk averse), 0 being those who are at the mean for risk aversion, and 2 being those who 
are two standard deviations above the mean (the least risk averse). 

Figure 16 Effect of framing on hypothetical recall against willingness to take risk 

 

Given the model and the empirical evidence from the ANUPoll, we suggest that messages 
with regard to the Takata recall be framed as avoiding loss with regard to death/injury, and 
that this framing be targeted at those who are the most risk averse. To better understand 
the effect of negative framing in real-life setups, we propose Randomised Control Trials 
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(RCTs where information on the benefits of replacement as given in consumer notifications 
are randomly framed either in neutral or negative frames.  

5.4 Probability biases 
As shown in the base model, consumers are more likely to replace the defective airbag if 
the probability of mis-deployment is high. Homo economicus is expected to base their 
decisions on the true probability of mis-deployment, whereas Homo sapiens is subject to 
various heuristics when evaluating the likelihood of mis-deployment. In particular, 
consumers are likely to be influenced by availability heuristics and representativeness 
heuristics. Under the influence of availability bias, consumers judge the probability by how 
easy and how vividly a Takata mis-deployment can be brought into their mind. Therefore, 
consumers’ perceived probability of mis-deployment increases with exposure to Takata-
related incidents, and with the vividness of the exposure. The data we collected at this stage 
does not allow an effective testing of the above hypothesis. If consumers are subject to 
availability bias, notifications with vivid illustration of mis-deployment are expected to 
generate more responses. Vivid illustration can be implemented with notifications containing 
pictures of mis-deployed airbags and/or descriptions of stories of the victims of mis-deployed 
airbags.  

Consumers are also subject to representative heuristics in probability judgments. 
Consumers subject to representative heuristics will form an image of the event of mis-
deployment, and compare their cars with the formed image of the incident. The similarity 
between the formed image and their own situation determines the perceived probability of 
mis-deployment. Because Takata is a distinctive Japanese name, consumers may associate 
mis-deployment with Japanese car brands. Therefore, owners of non-Japanese cars may 
conclude a low probability of mis-deployment and be reluctant to replace. This hypothesis 
is consistent with our observation that owners of Japanese cars have a higher replacement 
rate than owners of European or American cars, even after taking into account the earlier 
participation in the voluntary recall for Japanese brands.15 If the hypothesis is true, informing 
consumers about specific cases of mis-deployments where the car is a non-Japanese brand 
may help owners of non-Japanese cars to make the decision to replace. 

The data we have does not contain any information on the subjective probability judgment 
of consumers. Therefore, the above hypotheses are not testable. To test the hypotheses, 
RCTs that aim to elicit either the replacement decision or the perceived probability of mis-
deployment must be carried out. With cooperation from manufacturers, notifications with 
vivid incident pictures and stories (with variations in brands of cars in descriptions) can be 
distributed to a group of randomly selected consumers. Then we can test the above 

                                            
15 Excluding airbags replaced before the compulsory recall (February 2018), Japanese brands have an 
average replacement rate of 78%, whereas other brands average 66%. The difference is statistically 
significant. 
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hypotheses by comparing the response rates of consumers receiving notifications with vivid 
illustrations with response rates of consumers receiving standardised notifications.  

A similar arrangement can be used as a survey experiment without the cooperation of 
manufacturers. Car owners will be asked to estimate the probability of mis-deployment, and 
then indicate their willingness to replace after either a general description of the Takata 
airbag or viewing vivid illustrations of the mis-deployment (with variations in brand of cars in 
the examples).  

5.5 Social pressure 

Individuals base their decisions not only on the material payoffs but also on the social 
customs or norms of the group with which they identify. Individuals who take actions that are 
not consistent with the majority of a social group suffer a psychological cost in addition to 
the material payoffs associated with the action. Individuals can be influenced by peers in 
paying for public goods (Kandel & Lazear 1992, Booth 1985, Ayres et al 2013) and in risk-
taking behaviours (Gardner & Steinberg 2005, Smith et al 2014). 

Social norms make consumers compare their replacement choices with the choices of the 
group they affiliate to. The social norms in airbag replacement settings can be defined by 
the average replacement rate in a social group. Social groups can be defined according to 
the place individuals frequent (neighbourhoods), the people they interact with (friends, 
groups), and the social characteristics of those interactions (hobby club, identity groups).  

As we can only observe the neighbourhood average replacement rates, we use 
neighbourhood average replacement rates (rYZ[\]]]]]].) as the social norm. A psychological cost 
of a consumer’s choice is then given by the absolute differences between individual choice 
and social norm (^Choice − rpost]]]]]^), where choice is a binary variable indicating individual 
compliance decision.  

Under such settings, the condition for consumers to replace the airbag is given by  

p0A + 	f(δ, v, l)5 − c0o(?,@A), e(BAC), d5 + 2rYZ[\]]]]]] − 1 > 0.16 

The right-hand side of this last condition increases as 𝑟ghij]]]]]]  increase, meaning that 
consumers are more likely to replace if the replacement rate in their neighbourhood is high. 
This observation is consistent with our observations in data analysis, in which the probability 
of consumers replacing positively depends on the local postcode-average replacement 
rates.  

A less obvious outcome of the social pressure model is that consumers may be reluctant to 
replace if they identify themselves with a social group that has a low replacement rate. 
Suppose 𝑟ghij]]]]]] < 0.5, thus 2𝑟ghij]]]]]] − 1 < 0. Then we find 

                                            
16 See appendix B Social Norm section for derivations  
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𝑃0𝐴 + 	𝑓(𝛿, 𝑣, 𝑙)5 − c0𝑜(,,-.), 𝑒(2.3), d5 > 1 − 2𝑟ghij]]]]]] > 0. 

Compared with the compliance condition in the baseline model, consumers affiliated in 
groups with low average replacement rates may be less likely to replace because they are 
afraid to deviate from the norm of not replacing.  

The social pressure perspective highlights the difficulties for manufacturers and policy 
makers when dealing with social groups with low replacement rates. Consumers living in 
areas of low replacement rates or surrounded by friends who prefer not to replace will be 
reluctant to replace just because of the choices of others. However, given that individuals 
are normally affiliated with many groups, policy makers can elicit the desired responses by 
disclosing the average choice of the group that has the highest replacement rate. 

To test whether an individual replacement decision is affected by social pressure, we 
propose an RCT in which group average replacement rates are disclosed to consumers 
along with recall notifications. Randomly selected consumers living in areas with low 
replacement rates would receive the relative higher national average replacement rates in 
the notification. Other consumers living in the same area would receive the area average 
replacement rate instead. If consumers are affected by social pressure, the group that 
receives national averages would be expected to be more likely to respond. 
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6 Summary and concluding comments 
The Takata recall is unprecedented in scale both within Australia and internationally. It has 
led to significant costs to manufacturers and consumers, either directly or indirectly through 
the opportunity cost of time. However, it has been put in place to minimise the devastation 
to individuals or communities from injuries or deaths that might result from a mis-
deployment. Such a large policy intervention calls for careful analysis, and an evidence-
based response.  

This report attempts to shed light on the individual and area-level factors associated with 
consumer responses in the early stages of the compulsory recall. It does so through 
investigating the administrative data of around four million Takata affected airbags (linked 
to area level information from the 2016 Census) and consumer-level survey data on a 
nationally representative sample of over 1000 Australian adults (ANUpoll). The results are 
interpreted from a number of perspectives, with a particular focus on insights from 
behavioural economics and the behavioural sciences more broadly. 

This report first portrays the characteristics of consumers in terms of their decisions on 
whether to replace an affected Takata airbag. Variation in the replacement decision 
correlates with several factors such as the neighbourhood consumers live in, the value of 
their cars, the socio-economic status of consumers, the age of consumers, and the number 
and methods of recall notification consumers received. Based on these empirical findings, 
a decision model exploring various behavioural assumptions is developed to describe how 
consumers make their replacement decisions.  

Comparing the model predictions with the observations from the data, it is highly likely that 
consumers’ decisions to replace defective airbags are not solely based on the pecuniary 
benefits and costs of replacing. Instead, like other decision makers, consumers’ replacement 
decisions are affected by a number of behavioural preferences and biases such as risk 
preferences, loss aversion, social pressure and probability heuristics.   

The current report is the first study in the literature of product recalls that is based on 
manufacturer-level administrative data which covers a whole nation. The richness of both 
our survey data and the administrative data enables us to perform quantitative analysis of 
the replacement decision across an array of area-level and individual-level characteristics 
in a full econometric model. While the factors are only conceptually or partially quantitatively 
analysed in the existing literature, this study investigates the factors controlling for a large 
number of competing factors. Therefore, we are able to rule out several alternative 
explanations for the relationship documented in the results section. Based on the observed 
trends, we are also first in the literature to develop a decision model with behavioural 
assumptions to describe the replacement decision. The model can be used as a framework 
to incorporate further research in the topic of consumers’ response decision in product 
recalls. 
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The major limitation of the current study lays in the fact that most of the results are 
correlational rather than causal (apart from the survey experiments). Correlation, by itself, 
is important in shaping our understanding of the consumer decision process and 
constructing hypotheses that match the observed patterns in the data. However, 
correlational relationships are not as useful as causal relationships in terms of both 
conceptualisation of the findings and for the purpose of policymaking. For example, we find 
that consumers living in postcode areas with high replacement rates are more likely to 
replace defective airbags after controlling for the various neighbourhood- and individual- 
characteristics. If the relationship is causal, we can conclude with confidence that an 
exogenous increase in local-area replacement rates will help non-reactive consumers to 
replace their airbags. Therefore, policies such as distributing information on higher average 
replacement rates based on a larger geographical area (instead of the low postcode level 
average replacement rate) should be effective in boosting replacement rates in low-
replacement-rate areas.  

However, a correlational relationship can be driven by some unobservable factors Thus 
policies targeting the correlational relationship should ideally be evaluated using carefully 
designed methodologies to draw out a causal relationship. For example, to test for the effect 
of socioeconomic status on recall, we would ideally like to use data where we can observe 
changes in socioeconomic status at the individual level and the relationship between that 
change and participation. To test for the effect of notification methods, we would ideally like 
to have information on those who have been notified using one method, and information on 
otherwise identical individuals who have been notified using a different method. The gold-
standard for this type of comparison is random allocation.  

Therefore, it is crucial for effective policies as well as theoretical frameworks to be based on 
causal inferences as well as correlational relationships. In this vein, the current report can 
be seen as an initial empirical exploration for researchers and policy makers to properly 
understand the behavioural biases associated with a consumer recall. Ideally, we would like 
to see future research in recall consumer response rates to answer whether or not factors 
such as notification methods, probability representatives, framing of information and social 
pressure are causal in consumers’ decisions to replace their defective products. 

As RCTs are the single most powerful research method for generating casual inference 
(Leigh 2018), we have also briefly outlined a number of RCT ideas along with the 
discussions of the model we developed to describe the replacement decision. We do note, 
however, that there is mixed support for RCTs amongst the general public (Biddle and Gray 
2018) and that the policy process often requires information at a much more rapid pace than 
such methods can deliver. So, while we feel that RCTs could be employed in further studies 
to establish causal relationships that will enhance our understandings of consumers’ 
behaviour in response to product recalls, we also feel that the data presented in this paper 
point to action that suppliers and regulators can take to either reduce the risk that a 
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consumer will not participate in a recall and therefore expose themselves to death or injury, 
or where the recall process can be delivered in a more effective and cost efficient way. 
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Appendix tables 
Table A1 The List of Airbag Characteristics 

Name  Definition 
Both Affect Indicator for a recall-affected airbag where the driver/passenger 

airbag in the same vehicle is also subject to recall (note this means 
consumer will go through the recall process twice) 

Alpha Type Indicator for alpha airbag which are most dangerous and subject to 
priority of replacement  

Driver  Indicator for driver side airbags which has a property of replacement 
compare to passenger side airbags 

Manufacturer 
Dummies 

A group of indicator variables for the manufacturer of the vehicle 
where a Takata has been installed 

 

Table A2 The List of Notification Characteristics 

Name  Definition 
Total 
Number of 
Notifications 

The total number of notifications to an affected airbag across all 
notification methods  

Number of 
Notification 
Methods 

 The number of notification methods used to communicate with the 
consumer 

Number of 
Post 

The number of notifications send to the consumer by standard mails 

Number of 
Registered 
Post 

The number of notifications send by to the consumer by registered 
mails 

Number of 
emails  

The number of notifications send by emails 

Number of 
sms 

The number of notifications send by text message 

Number of 
phone calls 

The number of notifications made by phone calls 

Number of 
personal 
contacts 

The number of visits by delegated person in attempting to contact 
the consumer 

Number of 
social 
media 
contacts 

The number of notifications send through social media 

Number of 
other 
notifications 

The number of notifications by methods other than the 7 methods 
listed above 
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Table A3 List of Postcode-Level Characteristics 

Name Definition 
age The average age of the postcode area  
Number of 
notifications 
by postcode 

The average number of notifications sent to an recall affected airbag 
in the postcode 

Social-
Economic 
Decile 

Postcode social economic rank of Australian postcodes constructed 
by Australian Bureau of Statistics (The index of Relative Socio-
Economic Advantage and Disadvantage) 

Other 
language  

The proportion of residents in a postcode whose mother language is 
not English 

Born 
Overseas 

The proportion of residents in a postcode who were born in a 
country other than Australia 

Indigenous  The proportion of residents in a postcode who are indigenous 
Australia 

Enumerated 
Away 

The proportion of residents in a postcode who were not at their 
usual residencies at the night of census. (proxy for fly-in workers) 

Non-Private 
Dwellings  

The proportion of residents in a postcode who live in a non-private 
property (proxy for public housing) 

Zero 
Vehicles 

The proportion of households in a postcode that do not have any 
vehicle 

More than 
two vehicles 

The proportion of households in a postcode that have two or more 
vehicles  

One 
Working 

The proportion of households in a postcode that have only one full-
time worker 

Two 
Working 

The proportion of households in a postcode that have two full-time 
workers 
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Table A4 Coefficient estimates 

  Coefficients Marginal Effect 
Perc who speak a language 
other than English -0.004*** -0.001*** 

 (6.45e-05) (1.06e-05) 
age 0.017*** 0.002*** 

 (0.000309) (5.10e-05) 
Perc Indigenous Residents -0.004*** -0.001*** 

 (0.000315) (5.21e-05) 
Perc Born Overseas -0.005*** -0.001*** 

 (9.13e-05) (1.51e-05) 
Perc enumerated away 0.021*** 0.004*** 

 (0.000736) (0.000122) 
Perc Non-private Dwellings 0.002*** 0.000*** 

 (0.000459) (7.61e-05) 
Perc No Car -0.005*** -0.000*** 

 (0.000189) (3.12e-05) 
Perc two Cars -7.04e-05 -1.17e-05 

 (0.000163) (2.69e-05) 
Perc One Employee 0.003*** 0.001*** 

 (9.73e-05) (1.61e-05) 
Perc no Employees -0.016*** -0.003*** 
  (0.000294) (4.85e-05) 
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Table A5 Table 2 

Table 2 continue     

  (1) (2) 
VARIABLES   
Postcode Average Return Rates 3.502*** 2.521*** 

 (0.0158) (0.0290) 
Driver Airbag  0.0540*** 

  (0.00331) 
Alpha Airbag  0.386*** 

  (0.00922) 
Both Airbag Affected  -0.0140*** 

  (0.00346) 
Year of Production  -0.0206*** 

  (0.000779) 
Value of the Car (Log)  0.231*** 

  (0.00392) 
Holden  0.403*** 

  (0.00862) 
Ford  1.260*** 

  (0.00838) 
Honda  2.242*** 

  (0.00766) 
Mazda  3.305*** 

  (0.00969) 
Mercedes-Benz  -0.577*** 

  (0.00756) 
Mitsubishi  1.283*** 

  (0.00910) 
Nissan  0.960*** 

  (0.00682) 
Subaru  1.535*** 

  (0.00750) 
Toyota  2.253*** 

  (0.00912) 
Volkswagen  -0.317*** 

  (0.00957) 
Other Manufacturer  1.035*** 

  (0.00785) 
2 to 3 notifications  -0.247*** 

  (0.00664) 
4 to 6 notifications  -0.239*** 

  (0.00947) 
>6 notifications  -0.356*** 

  (0.0128) 
one notification method used  -0.830*** 

  (0.0726) 
Two notification methods used  -0.518*** 

  (0.143) 
Three notification methods used  -0.669*** 

  (0.213) 
Four notification methods used  -0.254 

  (0.284) 
Five notification methods used  -0.447 

  (0.355) 
Six notification methods used  0.317 
    (0.426) 
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Seven notification methods used  0.306 
  (0.491) 

Per cent of non- English speakers  -0.00185*** 
  (0.000197) 

Perc born overseas  0.000640** 
  (0.000291) 

Perc of indigenous   0.00339*** 
  (0.000409) 

Perc enumerated away  0.00968*** 
  (0.00126) 

Perc Non-private Dwellings  0.00314*** 
  (0.000411) 

vehicles_0_perc  0.000202*** 
  -2.1E-05 

vehicles_2_perc  -4.25e-05 
  (0.000563) 

Perc One Employee  0.000405** 
  (0.000180) 

Perc no Employee  0.00405*** 
  (0.000443) 

Vic  -0.129*** 
  (0.00362) 

QLD  0.153*** 
  (0.00406) 

WA  0.113*** 
  (0.00595) 

SA  -0.102*** 
  (0.00558) 

TAS  -0.130*** 
  (0.00834) 

ACT  -0.0526*** 
  (0.00970) 

NT  0.156*** 
  (0.0164) 

Other States  -2.559*** 
  (0.0309) 

Constant  37.96*** 
  (1.536) 

Types and numbers of notification dummies No Yes 
Observations 2,308,424 2,308,424 
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Figure 11 Awareness of the Takata recall and willingness to comply, as they vary 
across the socioeconomic distribution 
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