
 

Fiscal incentives for changing dietary behaviours and promoting 

reformulation 
 

Summary paper prepared by Olivier Allais (INRAE) and Franco Sassi (Imperial College London) for the 

STOP conference “Childhood Obesity: Research for Policy”, Rome, 21-22 November 2022. 

 

 

 

 

 

1. Food-EPI analysis of fiscal policies in 11 European countries (joint with PEN) ........................... 2 

2. Systematic reviews of the impacts of food and non-alcoholic beverage taxes .......................... 3 

3. Comparative analysis of the impacts of fiscal policies on fruit and vegetable and non-alcoholic 

beverages in Europe ............................................................................................................................ 5 

4. Assessment of the potential impacts of several sugar-based tax designs in the UK, French, and 

Spanish non-alcoholic beverages and biscuits markets ...................................................................... 6 

5. Effective policies to promote sugar reduction in soft drinks: the role for fiscal policies in 

product reformulation ......................................................................................................................... 7 

6. Conclusions: what next for health taxes on food and non-alcoholic beverages? ..................... 10 

 

 
 

  



1. Food-EPI analysis of fiscal policies in 11 European countries (joint with PEN) 
 

The STOP and PEN projects have joined forces to undertake the first study to systematically assess and 

monitor the level of food environment policy and infrastructure support implementation in European 

countries using a validated and adapted tool. The study provided an ‘upstream’ perspective of the 

policies and infrastructure support systems that influence the food environments and dietary choices, 

for the prevention of obesity and NCDs in 11 European countries. The process of consultation with 

experts allowed to generate a detailed picture of current policy action and gaps, and helped to identify 

relevant and feasible policy options for improving food environments across European countries.  

Experts recommended immediate action on setting standards for nutrients of concern in processed 

foods, improvement of school food environments, fruit and vegetable subsidies, unhealthy food and 

beverage taxation, and restrictions on unhealthy food marketing to children. The process of monitoring 

progress in the implementation of food environment policies will contribute to establish healthier food 

environments that enable healthier diets and reduce the burden of obesity and NCDs.  

Specifically with regard to fiscal policies, experts in European countries recommended immediate 

action on fruit and vegetable subsidies and to implement food and beverage taxation approaches. 

Although multiple countries have begun implementing sugar-sweetened beverage taxes, country 

experts also expressed the need to increase tax rates which are often too low, expanding the tax base 

to include highly industrially processed foods, to ensure that tax revenues are directed toward public 

health or human capital investments, and to implement healthy food subsidies (e.g., vegetables) to 

enable consumers to be able to shift towards healthy dietary patterns. Figure 1 shows the level of 

implementation of state-of-the art policies in the domain of food prices, as perceived by country 

experts in the countries that participated in the Food-EPI analysis. 

Specific fiscal policy recommendations made by experts in some of the participating countries are 

summarised below. Many such recommendations focus on the need to extend health taxes from non-

alcoholic beverages to food, and call for the use of VAT as a lever to improve the nutritional quality of 

dietary intakes and eventually health outcomes. 

Portugal 
Reduce taxes on healthy foods (pulses, fruit, and vegetables. 

Define a nutrient profile model which will work as the foundation for the implementation of measures 

to promote healthy eating environments (food products reformulation, taxation of unhealthy foods, 

among others). 

Propose an amendment to the Value Added Tax (VAT) to include other criteria for assigning VAT rates. 

Besides the criteria of essentiality, it is proposed to consider the food products’ nutrient profile and/or 

their inclusion in a healthy dietary pattern. 

Finland 
Exploring fiscal measures and other measures that would allow the price of vegetables to fall. 

Introducing a health-based taxation on food/foodstuff. 

Ireland 
Ringfence revenue from tax on unhealthy foods to improve public health initiatives and provide 

healthy food subsidies targeted at disadvantaged groups in the community. 



Germany 
Reduced value-added tax rate on healthy foods and increased value-added tax rate on unhealthy 

foods. 

Introduction of a tax on SSBs based on sugar content and use of the revenue for health promotion 

(e.g., improvement of catering for school and day-care). 

The Netherlands 
Increase the prices of unhealthy foods such as sugar-sweetened beverages, for example via a proven 

effective VAT-increase or excise tax. 

Norway 
Actively use fiscal policies to shift consumption from unhealthy to healthy foods. This includes to: 

• Introduce a differentiated sugar tax aiming at reducing consumption of sugary foods and 

drinks. 

• Investigate the possibility of introducing taxes to reflect climate/ environmental footprint. 

 

Figure 1. Level of implementation of fiscal policies in European countries. 

 

Level of implementation (very low=1; low =2; medium=3; high=5) compared to international best 

practices for the Food-EPI food prices indicator of the policy domain.  

 
 

2. Systematic reviews of the impacts of food and non-alcoholic beverage taxes 
 

STOP has produced and supported systematic reviews of various dimensions of the impacts of taxes 

on sugar-sweetened beverages (SSBs) and foods that contribute to unhealthy diets (typically, foods 

high in fat, sugar, and salt – HFSS). Given parallel efforts by the WHO in this area, beyond WHO’s role 

in the STOP project, support was provided to the Organization’s Nutrition Guidance Expert Advisory 

Group (NUGAG) in the development of systematic reviews and syntheses of evidence on the 

effectiveness of fiscal and regulatory policies for nutrition. The NUGAG-guided systematic reviews of 

the effectiveness of taxes on SSBs and HFSS foods were undertaken by an independent team of 
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academic experts, while STOP teams undertook a further review of HFSS food taxes and a review of 

contextual factors in decisions to adopt health taxes on food and non-alcoholic beverages. 

Effectiveness 
A systematic review and meta-analysis undertaken by Andreyeva and co-workers (JAMA Open 

Network, 2022) on behalf of WHO’s NUGAG focused on 62 studies of the effectiveness of sugar-

sweetened beverage taxes. The review concluded that these taxes are largely passed on to 

consumers (82%) in the form of increased beverage prices, generating a 14.6% reduction in SSB sales 

(pooled estimate) and an 18.1% reduction in SSB consumption (p=0.07), with an estimated price 

elasticity of -1.59. these estimates are summarised in Table 1 below. Despite heterogeneity between 

studies and estimates, these conclusions are robust, and the direction of the effect is shown to be 

consistent across countries that have implemented SSB taxes. 

The meta-analysis did not show statistically significant changes in the consumption of non-taxed 

beverages, partly because fewer studies had assessed this dimension. 

Few studies reported sub-group analyses of the effects of SSB taxes, so it was not possible to identify 

effects specifically for children. One study of the Philadelphia tax (United States) found larger effect 

sizes and a statistically significant reduction for African American children. 

 

Table 1. Meta-analysis of Outcomes Following SSB Taxes. 

 
Source: JAMA Netw Open. 2022;5(6):e2215276. doi:10.1001/jamanetworkopen.2022.15276 

 

A separate systematic review undertaken by the same team of authors on behalf of WHO’s NUGAG 

focused on fiscal policies on food, including subsidies on healthy foods and taxes on HFSS foods. 

Based on limited and heterogeneous set of relevant studies, the review found convincing evidence 

that food taxes were associated with higher prices and reduced sales of taxed products, but a small 

number of available studies precluded the conduct of a meta-analysis. The existing food tax studies 

did not assess consumption, diet, and health, and conclusions could not be drawn specifically for 

children. 

Contextual factors 
A separate STOP systematic review of contextual factors in decisions to adopt health taxes on food 

and non-alcoholic beverages found that the evidence of cost and cost effectiveness, equity impacts, 



stakeholder acceptability and feasibility was limited and not always of the highest methodological 

quality. 

Based on a review of the available evidence, health taxes on food and non-alcoholic beverages were 

found to be highly cost-effective, based on estimates produced in modelling studies, moderately 

favourable for health equity, moderately supported by the general public (partly depending on the 

use of the revenues generated by those taxes), strongly supported by health professionals and NGOs, 

and moderately opposed by commercial interests. 

 

3. Comparative analysis of the impacts of fiscal policies on fruit and vegetable and 

non-alcoholic beverages in Europe 

The objective of this study was to estimate and compare the effects of a hypothetical 20% tax increase 

on sugar-sweetened beverages (SSB) and an equivalent subsidy on fruit and vegetable prices, on 

children nutrient intakes in Finland, France, Italy, Spain and the United Kingdom. To complete our 

analysis, we also examined the impacts of the two policies across income classes categories.  

We used demand elasticities for Finland, Italy, Spain, and United Kingdom estimated in the SUSDIET 

project (ERA-Net SUSFOOD 2014-2017) and our own estimated demand elasticities for France. A 

common aggregation classification across 16 food product categories to assess diet and a common 

methodology in the estimation of price elasticities were used to facilitate the cross-country 

comparison of results. We then derived nutrient elasticities, i.e. the sensitivity of a nutrient intake in 

response to a change in price for SSB and/or fruit and vegetable, while considering the consumer’s 

trade-offs between all foods. We then calculated the variations in children’s calorie, fat and 

carbohydrate intakes induced by a hypothetical 20% increase in SSB prices, a 20% decrease in fruit and 

vegetable prices, and the two price variations combined, using EFSA consumption data (EFSA, 2011) 

for the selected five countries.  

We found that :  

• Modest income households would be more sensitive to changes in the price of SSBs, fruits and 

vegetables than well-off households;  

• SSB tax generates much larger effects than a fruit and vegetables price subsidy. The SSB tax 

causes an unmistakable fall in carbohydrate and calorie intakes. The magnitude of the 

reduction in caloric intake however will depend on how much consumers substitute SSBs for 

high fat products;  

• Adolescents and children from low-income families are the children who benefit the most, in 

terms of reductions in calorie and carbohydrate intakes, from the imposition of a SSB tax. 



4. Assessment of the potential impacts of several sugar-based tax designs in the 

UK, French, and Spanish non-alcoholic beverages and biscuits markets 
 

The main objective of this study was to assess and compare the effects of several hypothetical sugar-

based tax designs on the variations in purchases of non-alcoholic beverages and biscuits, and on 

individuals’ sugar purchases from the consumption of these products in the UK, France, and Spain. 

Estimated effects were examined accross household composition (households with versus without 

children and adolescents, the presence of overweight or obese adults in the household) and 

household's income class. 

We used household scanner data from the UK, France, and Spain to estimate demand model allowing 

for substitutions both between varieties of biscuits or non-alcoholic beverages. Estimates of 

consumers’ demands were then combined with a supply model of oligopolistic price competition to 

produce the simulations of the effects of three sugar-based tax designs that integrate firms’ price 

reactions to tax. A two-tiered design based with two different tax rate levels, as implemented in the 

SSB British and Catalan markets, and a sliding scale design based on added-sugar content, as 

implemented in the French SSB market, were considered. 

We found that the demand in the UK markets for non-alcoholic beverages and biscuits is more elastic 

than in the Spanish and French markets and across all household characteristics considered. Second, 

biscuits demand is less price elastic than the demand for non-alcoholic beverages whatever the 

household characteristics considered, except in the UK. We also find that all tax scenarios simulated 

reach their goal: increasing the purchases of the less sugar-sweetened biscuits or SSBs at the expense 

of the more sugar-sweetened ones. Third, implementing a tax in the non-alcoholic beverage market 

results in higher sugar purchase reductions than in the biscuits markets. Our study also supports the 

conclusion that the higher the tax rate in a sugar-based tax design, the higher the tax-driven sugar 

reduction. 

Taxes are more effective in reducing sugar purchases for households with a high in SSB or biscuit 

purchase. The higher their purchases, the higher sugar purchase drop. Taxes are less efficient for 

households with children below 16 (globally but also for each market and each country). Taxes are 

more efficient in reducing the sugar purchases of modest income households (globally but also for 

each market and each country). However, no clear conclusion could be drawn regarding the number 

of obese and overweight members in the household. 



5. Effective policies to promote sugar reduction in soft drinks: the role for fiscal 

policies in product reformulation 

 

5.1. Lessons from a comparison of six European countries 
Many countries have sought to incentivise soft drinks manufacturers to reduce sugar in their products 

as part of efforts to address a growing prevalence of obesity. Using a difference-in-differences design, 

we compared trends in the sugar content of 10,695 new sugar sweetened beverages launched 

between 2010 and 2019 in six European markets, including the United Kingdom and France (SSB taxes 

designed to incentivise reformulation), the Netherlands (policy based on voluntary agreements on 

sugar reduction), Germany, Italy, and Spain (no national policies). 

The announcement in 2016 and adoption in 2018 of the UK tax led to yearly reductions in average 

sugar content of 17% (95% CI: 15% to 19%) to 31% (13% to 48%) between 2016 and 2019, compared 

to 2015, while the French tax only produced a 6% (95% CI: 5% to 7%) sugar reduction in 2018, just after 

it was redesigned to provide a stronger incentive for reformulation. Voluntary agreements in the 

Netherlands produced sugar reductions of 8% (95% CI: 4% to 13%) in 2015 when the agreements were 

published, but no statistically significant decrease was found in subsequent years. 

The analysis supports the conclusions that the reduction of sugar in new SSBs has been larger in 

countries that have adopted specific policies to promote it; a sugar-based tax design encouraging more 

sugar reduction than a volume-based tax design; and the higher the tax rate and tax cut in a sugar-

based tax design, the higher the tax-driven sugar reduction. Our results also reinforce the finding that 

taxes may be more effective at changing manufacturer behaviour than policies based on voluntary 

agreements. 

5.2. Analysis of the impact of the UK Soft Drinks Industry Levy (SDIL) on beverage 

reformulation 

A manufacturer perspective 

The UK government announced in 2016 that it would implement a Soft Drink Industry Levy (SDIL) two 

years later, in April 2018. The SDIL is aimed at both improving the nutrient profile of non-alcoholic 

beverages on the UK market, by incentivising product reformulation, and changing consumer demand 

by means of a higher tax rate on higher-sugar beverages.  

Although soft drink reformulation was happening silently before the SDIL, the announcement of the 

tax intensified the pace of reformulation. In particular, we found that the rate of reformulation, 

defined as a reduction in the sugar content of soft drinks, doubled after the announcement of the 

SDIL, as shown in Figure 2. 



Figure 2. Proportion of Reformulated Sugar-sweetened Beverages in the UK Market 

 

 

As a result of this increased pace in reformulation, the distribution of sugar content in beverages on 

the UK market has changed substantially after 2016, with a clear shift of the curve to the left 

(reduced sugar content) and peaks around the sugar concentrations levels corresponding to the tax 

thresholds. This is illustrated in Figure 3 below. 

 

Figure 3. Distributions of Sugar Density of Levy-liable Soft Drinks Over Time 
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Using a consumer panel containing information on household purchases from 2013 to 2018, we have 

analysed how factors associated with manufacturers’ decisions to reformulate specific beverage 

products have changed after the announcement of the SDIL. The factors considered included the 

following: 

a. Beverage characteristics: 

• Sugar density 

• Beverage price 

• Beverage importance 

b. Household characteristics: 

• Sugar preferences 

• Brand loyalty 

• Social class 

c. Manufacturer characteristics: 

• Manufacturer power 

• Scale of other sugar reduction strategies 

d. Sector characteristics: 

• Sector competitiveness 
 

The analysis showed that, after the announcement of the SDIL, reformulation has been most likely to 

take place when the goal of avoiding the tax (wholly or partially) was within easier reach, i.e., for 

beverages with sugar content in the lower tax band (5 to 8 g. per 100 ml.) and for those with sugar 

content in the upper tax band but close to the 8 g. threshold.  

Low-priced beverages were more likely to be reformulated, presumably because the more price-

elastic demand displayed by consumers of those beverages would have meant a significant reduction 

in sales if the tax had been applied to those beverages. 

Beverages attracting brand-loyal consumers were also more likely to be reformulated, suggesting 

that loyalty would be less affected by changes in product characteristics than by changes in price. 

Finally, manufacturers with low market power operating in relatively concentrated markets were 

more likely to reformulate their products. 

In order to understand what the effect of the SDIL has been on manufacturers’ decisions to 

reformulate their beverages, we have compared the above factors with those associated with 

reformulation decisions in the period prior to the announcement of the SDIL and found notable 

differences. Of the factors previously listed, only beverage prices and consumer brand loyalty played 

a role, but a significantly weaker one, prior to the announcement of the SDIL. In addition, in the 

earlier period consumer sugar preferences were associated with reformulation decisions, while they 

were not after the SDIL announcement. 

  

A consumer perspective 

Using the same 2013-18 consumer panel as in the previous analysis, we assessed how the 

announcement of the SDIL in 2016 changed consumer demand for soft drinks by consumers more 

heavily affected by reformulation (because a large share of the products they consumed were 

reformulated) and by those less heavily affected.  



We found that the announcement of the tax changed consumers’ responses to beverage 

reformulation. 

Before the tax, heavier consumers of products that would be reformulated tended to compensate the 

sugar reduction from reformulation by purchasing higher volumes of beverages. This compensation 

was less prominent after the tax. After the announcement of the tax, households purchasing no, or a 

smaller share of, reformulated drinks also purchased drinks with lower sugar contents. As a result, 

both before and after the announcement of the tax, the decrease in sugar purchased was comparable 

between consumers of a low or high share of reformulated drinks, with a higher decrease after the tax 

than before. This paper shows that there was a signalling effect of the announcement of the SDIL, 

making both consumers and non-consumers of reformulated drinks switch to lower sugar drinks. 

 

6. Conclusions: what next for health taxes on food and non-alcoholic beverages? 
 

Research undertaken and supported by STOP partners has contributed in a major way to a wider 

stream of work that has significantly advanced the state of the art in the space of a few years. At the 

same time, the fiscal and wider public policy context in which health taxes can be used has 

profoundly changed, which requires an even more considerate use and thorough understanding of 

the available evidence. In particular: 

a. There is an increasing recognition, especially at the European level, that any incentives to 
improve dietary intakes need to be directed at improving both health and environmental 
sustainability outcomes. 

b. A prolonged period of fiscal strain and instability in public finances, with rising public deficits 
and debt, have left countries scrambling for new tax revenues and more efficient taxation 
models. 

c. Steeply rising inflation rates, especially in the food sector, have increased concerns for 
disadvantaged socio-economic groups and triggered government actions to protect their 
livelihoods.  

 

In the context briefly described above, the evidence generated on health taxes on food and non-

alcoholic beverages points to some clear conclusions, as follows: 

1. Despite an increasingly wide adoption of health taxes on food and non-alcoholic beverages in 
the EU, a Food-EPI analysis undertaken by STOP and PEN shows that national experts 
consistently believe that there is significant scope for expansion and improvement. 

2. There is now strong and established evidence that taxes on sugar-sweetened beverages 
increase the prices of taxed products and reduce their sales and consumption. There is no 
evidence of dietary substitutions that may offset the benefits of a reduced consumption of 
SSBs, but there is also no strong evidence that reduced SSB intakes translate into improved 
overall diets and health (the main reason for the lack of evidence of the latter is that an 
empirical assessment of health outcomes is virtually impossible). Modelling studies, including 
those undertaken in STOP, consistently show net dietary benefits from SSB taxes. 

3. There is sufficient evidence that health taxes on food increase the prices of the taxed foods 
and reduce their sales, but the narrow scope of existing taxes makes dietary substitutions 
likely and difficult to predict. There is no evidence that existing food taxes have improved 
overall dietary intakes. 

4. Robust observational evidence shows that appropriately designed taxes (e.g. the UK SDIL) 
can led to major reformulation of soft drinks with substantial reductions in their sugar 



content. STOP also found evidence that, following taxation, manufacturers are more likely to 
reformulate beverages typically consumed by price-sensitive consumers, which includes low-
income and young consumers. 

 

Putting the above evidence into a policy perspective shows what the directions of travel may be, and 

sets out some key questions that will need to be addressed in the policy process: 

i. For taxes to be an effective policy in promoting dietary improvement, we need to expand 
the scope of the incentives they provide beyond those embedded in the taxes so far 
applied to SSBs and HFSS foods. Given current cost of living concerns, expanding the 
scope of health taxes on food and non-alcoholic beverages means that any tax increases 
will need to be matched by relief from existing taxes (e.g., on healthy foods). This is in 
line with recent EU and Member State policies, as well as with recommendations made 
by expert panels in the context of our Food-EPI analysis. However, tax reform in the 
direction outlined above is complex and requires careful design, not least because it will 
need to ensure consistency with environmental sustainability goals. 

ii. The effects of some SSB taxes on beverage reformulation provides important lessons for 
the design of health taxes more widely, whether on food or other products. However, 
reformulation following appropriately designed SSB taxes has likely led to an increase in 
the consumption of non-caloric sweetened beverages, and recent WHO draft guidelines 
cast doubt on the value of substituting non-caloric sweetened beverages for SSBs. A 
further lesson is that reformulation, and the consumption of reformulated products, 
need close monitoring to avoid unwarranted impacts.   

 

 


