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Abstract 

To tackle rising obesity rates, countries such as Mexico (2014), USA (2014), France (2012), 

Denmark (2011), and Finland (2011) have introduced a tax on snacks with high sugar or fat 

content.2 These are known as “fat taxes”. As other countries, such as UK, Ireland, Romania 

and Italy, debate the introduction of “fat taxes”, there have been calls for additional empirical 

research to guide policy. Policy makers are concerned by the impact of “fat taxes” on 

consumers from the low-income group as they are more prone to obesity (Ford and 

Dzewaltowski 2008).  

Previous studies which have examined the impact of “fat taxes” have certain limitations. 

Sharma et al. (2014) use descriptive models which suffer from the Lucas critique. Jensen and 

Smed (2013) use data before and after a “fat tax” was implemented. But the authors caution 

that their short observation window after the tax makes the long term impact of the tax 

difficult to judge. Khan, Misra and Singh (2015) use a static structural model where 

consumers do not stockpile. However, studies show consumers stockpile frequently purchased 

goods, and find that static models overestimate price sensitivity when consumers stockpile 

(Hendel and Nevo 2006). 

Clinical studies suggest that a demand model to study the impact of a tax on consumption of 

sugar-based snacks needs to incorporate a reinforcement effect where past consumption can 

increase current consumption (Avena and Gold 2011).3 Reinforcement effect can be modelled 

using the rational addiction theory (Becker and Murphy 1988). Hence, to evaluate the role of 

income on the impact of “fat taxes”, we build a dynamic structural model of rational addiction 

with endogenous consumption and stockpiling. We extend Gordon and Sun’s (2015) dynamic 

                                                           
2 Denmark subsequently repealed the tax in 2013. 
3 For a discussion on how reinforcement effect is different from habit formation see Gordon and Sun (2015). 
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model of rational addiction by permitting a consumer’s addictive stock to depend on her 

income.  Thus we can compare the impact of a tax on low-income consumers with the impact 

of a tax on higher income consumers. 

 We apply our model to a data set from UK that records consumers’ purchases for in-home 

consumption, and tracks their out-of-home consumption of sugar-based snacks. The 

importance of out-of-home consumption has been underscored by a recent FDA study (FDA 

News Release, 2014), thereby making our data apt for our research question. Our data points 

to the presence of an addictive stock among consumers, and indicates that consumers 

stockpile.  

Our dynamic structural model detects the presence of a reinforcement effect. We also find that 

low-income consumers have a greater propensity to consume sugar-based snacks compared to 

higher income consumers. Further, our counterfactuals show that the reduction in demand due 

to a “fat tax” is 12 percent less among consumers from the low-income group compared to 

consumers from the higher income group. Our findings lend credence to the suggestion that, 

to change the consumption pattern of low-income consumers, a “fat tax” should be coupled 

with a tax rebate on healthy food (Mytton et al. 2007). 

Keywords: Fat taxes, Dynamic Structural Models. 
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