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Appendix B: scoping review of food and drinks tax reviews and discussion papers
Aims
To provide an overview of the impacts of food and non-alcoholic beverage price increases in national or local settings to facilitate the specification of an initial conceptual model for the evaluation of food taxes. 
Method
The evaluation of tax and subsidy policies targeting food and non-alcoholic beverages is a growing area of research across public health, nutrition, and economics disciplines. We conducted a search in Pubmed/Medline between January 2010 and November 2021 to identify evidence for the impact and key issues on the system impact of price policies which targeted and non-alcoholic beverages on a broad range of health, economic and environmental outcomes. Search terms combined setting queries (fiscal, national, state, city, workplace, schools, supermarket, restaurant, fast food, and cafeteria), intervention queries (tax, subsidy, incentive, and price) and food queries (food, beverage, fruit, vegetable, soda, meat, dairy, fat, junk food, confectionery). 
Literature reviews were included in the review of evidence if they identified and assessed evidence of food price policies on outcomes including food prices, consumption, health, economic or environmental impact. Full details of the inclusion and exclusion criteria are provided below.
	
	Inclusion
	Exclusion

	Date
	January 2010
	Before January 2010

	Language
	English
	Non-English

	Location
	All locations
	No exclusions

	Participants/Population
	Human 
Adults or children 
All genders 
All socio-economic backgrounds 
All cultures 
	Selection by clinical diagnosis.
Restrictions by location i.e care homes

	Intervention
	Food duty or levy intervention imposed by government
Non-alcoholic beverage tax intervention imposed by government
	Alcohol tax intervention 
Food price rises imposes by non-governmental organisations.
Promotional product restrictions



	Outcomes
	Dietary intake measures (single food categories, dietary quality measures, dietary intake surveys, market research data)
Health
Economic
Environmental	Comment by Vogel, Christina: Were any health or economic or environmental measures excluded? If so, it would be good to add them here. For example, impact on government revenue. Also would be good to add here that psychological and social outcomes were not included or were they? 
	No exclusions

	Study design
	Systematic reviews
Rapid reviews
Scoping reviews
Other non-systematic reviews
	Original research i.e secondary data analysis of consumer data after tax




Results
The search identified 2,100 articles published and a filter selected systematic reviews (N=67). Of the 67 studies identified 32 met the inclusion criteria. Figure S1 illustrates a PRIMSA diagram summarising the process of study selection.
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The reviews summarised evidence from randomised controlled trials, real-world evaluations, price elasticity analyses, and simulation/modelling studies. A small number of systematic reviews (n=3) compared price-based policies with other dietary policy approaches and generally taxes/subsidies were found to be equally or more effective than other policies (1:3).
[bookmark: _Hlk166839606]The mechanisms through which taxation translates to a change in consumption of food
The price elasticity of demand for food varied from -0.44 for cheese to -1.08 for sugar sweetened beverages (5-7). The estimates highlighted that consumers are most likely to respond to price changes on meat, sugar-sweetened beverages, and take-aways. Price responses to sugar and confectionery were moderate, and lowest for high fat foods. There is a gap in the literature to describe price elasticity of demand for out-of-home food purchases.
A real-world evaluation of a Hungarian tax on sugar-added foods identified a 4% reduction in consumption of taxed foods (8). Reviews of real-world and intervention-based evaluations of taxes on SSBs concluded that these policies are effective in reducing SSB consumption (9:16). Real world evaluations of the Danish fat tax reported reductions in consumption across some high fat food groups (17), however challenges to the Danish fat tax resulted in it being repealed (18). 
The mechanisms linking food consumption to health
Observed changes in health in response to a change in food and beverage prices are less common in real-world evaluations (18). There is limited evidence for the effects of SSB taxes on obesity (16). Experimental studies identify few studies reporting health outcomes (19:21). Reviews that have made the link between food price policies and health mostly rely on modelling studies (1, 13-15, 18, 24-26). These studies generally find that price policies lead to improvements in health (1, 13-14, 18, 24, 26). However, substitution to unhealthy foods reduce or reverse simulated health gains (23, 26). 
The mechanisms linking food consumption and health to non-health outcomes
Only three reviews report the impact of food price policies on government revenue and wider macroeconomic consequences. Some studies estimate negative macroeconomic impacts on employment from implementing diet related fiscal policies (27). However, this evidence comes from industry sponsored reports and may be subject to bias. Diet-related fiscal policies are likely to raise revenue (26:27), but may be volatile over time as consumers adapt to price changes (18). 
There is evidence that low income populations are more price responsive than high income populations and that price-based policies are likely to reduce health inequalities (28-30). The differences in price responsiveness between socioeconomic groups is likely to vary across food groups (5, 30) with more variation in responses to milk and take-aways (5).
The mechanisms linking household finances to the wider food system
Two studies discussed the dynamic ripple effects that taxes can have on industry, consumption and attitude that can have unpredictable effects on the long-term impact of fiscal policies (18, 32)
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Appendix C: Rapid review of modelling studies evaluating the health and economic impact of food taxes
Aims
To identify modelling studies of food taxes and summarise the outcomes included in their methods.
Method
The search was embedded within a broader rapid review of evidence for food taxes in high income countries. Screened all studies for modelling studies for inclusion in this review. 
The search identified papers published between January 2010-December 2022 in a range of databases (PubMed, HMIC, Scopus, Google, Mintel/Mintel Food and Drink, Business Source Premier Ultimate). The search was restricted to high-income countries (defined by https://data.worldbank.org/income-level/high-income) and English language documents only.   
Search terms: (food and beverages OR take-away OR junk food OR fast food OR sweet OR confectionery OR snack OR sodium OR salt) AND (tax OR price OR levy OR fiscal). 
Inclusion criteria: Only studies of food taxes were included in the final data extraction. We restricted the inclusion to modelling studies in which outcomes are simulated by combining data from multiple sources of data to estimate a system change beyond consumption or nutrition in a mathematical model. Therefore, empirical analyses of single dataset to simulate changes in consumption or spending were not eligible for this review.
	 
	Inclusion 
	Exclusion 

	Date 
	Since 2010 
	Before 2010 

	Language 
	English 
	Non-English

	Location 
	High income countries 
	Low and middle income countries 

	Participants 
	Human 
Adults or children 
All genders 
All socio-economic backgrounds 
All cultures 
	Selection by clinical diagnosis.
Restrictions by location i.e care homes

	Intervention 
	Food duty or levy intervention imposed by government
Non-alcoholic beverage tax intervention imposed by government
	Alcohol tax intervention 
Food price rises imposes by non-governmental organisations.
Promotional product restrictions

	Outcome 
 
	Any outcome measure 
Objective or subjective dietary measures
Costs
Health outcomes (morbidity and mortality)
	Opinion piece 

	Setting 
	Any setting 
	No restrictions 

	Study Design 
	Economic evaluations
Mathematical modelling
	Mixed methods 
RCT, Non randomised experimental 
Case studies 
cohort studies,  
observational studies. 
Primary Research 
Systematic reviews



Screening: All titles and abstracts were screened by two members of the WP1 team (NC,AB); their shortlist was reviewed by the research team. Full text versions of potential studies were assessed by members of the research team, consulting with another member of the WP1 team where any ambiguity existed. Conference proceedings/study protocols were categorised as an “ongoing study”.  Reference lists of systematic reviews identified through the searches were also hand searched for potential studies. A second round of screening was performed to identify modelling studies meeting the inclusion criteria.
Extraction: A standardised data extraction template was developed. Evidence from the review was extracted by one reviewer under themes for model setting, model perspective, model structure, model outcomes.
Results
The review identified 2274 papers, of which 67 were selected based in the first selection round without exclusion by study design. In the second round of study selection 21 studies of modelling studies meeting the inclusion criteria. Figure S2 illustrates a PRISMA flow diagram summarising the process of study selection.

Figure S2: PRISMA 2020 flow diagram (55) for new systematic reviews which included searches of databases, registers and other sourcesIdentification of studies via other methods
Identification of studies via databases and registers


2,274 records identified from:
· Medline (n=1,149)
· Scopus (n=934) 
· Business Source Ultimate (n=149)
· HMIC (n=36)
· Mintel Food and Drink (n=6) 

Records removed before screening:
Duplicate records (n = 547)
Records marked as ineligible by automation tools (n = 0)
Records removed for other reasons (n = 31)

Records identified from:
Websites (n = 100)


Identification
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(n=1,342)
Records screened
(n=1,696)



Reports not retrieved
· Paywall (n=12)
· Language (n=5)
· Unavailable (n=5)
· Format (n=3)


Reports sought for retrieval
(n=363)

Reports not retrieved
(n=0)
Reports sought for retrieval
(n=100)
Screening



Exclusion reasons:
Duplicate (n=8)
Not relevant (n=71)
Inaccessible (n=4)
No available data (n=2)
Not modelling study (n=14)

Exclusion reasons:
· [bookmark: _Hlk127280375]Ineligible outcome (n=85)
· Ineligible intervention (n=59)
· Not original research (n=58)
· Ineligible study design (n=37)
· Systematic Review (n=25)
· Paywall / unavailable (n=25)
· Foreign language (n=6)
· Ineligible country (n=4)
· Duplicate (n=1)
· Insufficient detail (n=1)
· Background article (n=1)
· Not Modelling study (n=32)

Reports assessed for eligibility
(n=338)

Reports assessed for eligibility
(n=100)




Included papers
(n=21)
Included












Economic evaluations commonly adopt cohort-based modelling structures, particularly for food tax evaluations, rather than individual microsimulation approaches. However, cohort models are much less flexible to look at the distributional impacts of policies across social groups, temporal changes of intervention effects, and estimating the timing of policy impacts. Economic evaluations commonly report the impact of policy on health and health-related cost outcomes, but much less frequently report the wider societal impacts on labour market and macroeconomic measures.

	
	Location/setting
	Model structure
	Perspective
	Tax type

	Basu et al. (33)
	United States
	Individual level model
	Healthcare
	Sugar tax

	Blakely et al. (34)
	New Zealand
	Multistate life table
	Healthcare
	F&V subsidy and junk food tax

	Carter et al. (35)
	Australia
	Markov model
	Employer 
	Unhealthy foods

	Cobiac et al. (36)
	Australia
	Multistate lifetable
	Healthcare
	Saturated fat, sugar, and SSB

	Ni Murchu et al. (38)
	New Zealand
	Multistate life table
	Healthcare
	Food taxes

	Sacks et al. (39)
	Australia
	Multistate lifetable 
	Healthcare
	Junk food tax

	Smith-Spangler (40)
	
	
	
	

	Zhang (41)
	California
	Agent-based model
	No costs
	Fast foods

	Griffith (42)
	England
	Grouped cohort
	Societal
	Salt and sugar

	Saha (43)
	Sweden
	Multistate lifetable
	Healthcare
	VAT reform

	Smed (44)
	Denmark
	Multistate Lifetable
	Healthcare
	Fat tax

	Harkanen (45)
	Finland
	Multistate Lifetable
	Healthcare
	Vat reform

	Briggs (46)
	United Kingdom
	Multistate Lifetable
	Health and Environment
	Meat tax and SSB

	Wilde (47)
	United States
	Comparative risk assessment
	Healthcare
	Meat and SSB

	Briggs (48)
	Ireland
	Comparative risk assessment
	Health 
	SSB

	Gortmaker (49)
	United States
	Microsimulation
	Healthcare
	SSB

	Levy (50)
	United States
	Comparative risk assessment
	Not applicable
	SSB

	Pearson-Stuttard (51)
	United States
	Multistate lifetable
	Healthcare
	SSB

	Lal (52)
	Australia
	Multistate Lifetable
	Societal
	SSB

	Lin (53)
	United States
	Mathematical model
	Not applicable
	SSB

	Goiana de Silva (54)
	Portugal
	Comparative risk assessment
	Not applicable
	SSB





Table 1: Outcomes reported from modelling studies of food taxes
	Study
	BMI/weight
	Hypertension
	Diabetes
	CVD
	Heart failure
	Osteoarthritis
	Cancer
	QALY/DALY/HALY
	Healthcare costs
	Mortality
	Productivity losses
	Tax revenues
	Economic output
	Greenhouse gas emissions
	Household expenditure

	Basu et al. (33)
	x
	
	x
	
	
	
	
	
	
	
	
	
	
	
	

	Blakely et al. (34)
	x
	
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	

	Carter et al. (35)
	x
	
	
	
	
	
	
	
	
	X
	x
	
	
	
	

	Cobiac et al. (36)
	x
	
	x
	x
	
	x
	x
	x
	x
	x
	
	
	
	
	

	Ni Murchu et al. (38)
	x
	
	x
	x
	
	x
	x
	
	
	
	
	
	
	
	

	Sacks et al. (39)
	x
	
	x
	x
	
	x
	x
	x
	x
	x
	
	
	
	
	

	Smith-Spangler (40)
	
	
	
	x
	
	
	
	x
	x
	x
	
	
	
	
	

	Zhang (41)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Griffiths (42)
	X
	
	
	
	
	
	
	X
	X
	X
	X
	
	X
	
	

	Saha (43)
	X
	X
	
	X
	
	
	X
	
	
	X
	
	
	
	
	

	Smed (44)
	X
	X
	
	X
	
	
	X
	
	
	X
	
	
	
	
	

	Harkenan (45)
	X
	
	X
	X
	
	
	
	
	
	X
	
	
	
	
	

	Briggs (46)
	X
	X
	
	X
	
	
	X
	
	
	X
	
	X
	
	X
	

	Wilde (47)
	X
	
	X
	X
	
	
	
	
	
	X
	
	
	
	
	

	Briggs (48)
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gortmaker (49)
	X
	
	
	
	
	
	
	
	X
	X
	
	
	
	
	

	Levy (50)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pearson-Stuttard (51)
	x
	
	x
	x
	
	
	
	
	
	x
	
	
	
	
	

	Lal (52)
	x
	
	x
	x
	
	
	x
	
	
	x
	
	x
	
	
	X

	Lin (53)
	x
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Goiana de-Silva (54)
	x
	
	
	
	
	
	
	
	
	
	
	
	
	
	





Summary
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Appendix D: Description of all components in conceptual model v3.0
Policy
Tax on Foods
Taxes on foods refer to government imposed charges on the manufacture and or sale of food products. Taxes can be applied too all foods, or to a select sub-set of food types. Targeting foods that are assessed to be less healthy can generate a dis-incentive to purchase these products.
Other Policy
Taxes on foods cannot be viewed in isolation from other government policies. Other policies will shape habits, cultural norms and attitudes to food, which in turn will impact on how food taxes impact on the food system. Furthermore, food taxes may impact the development and success of future food policies.
Industry behaviour/supply
Supply
The food supply chain refers to the network of processes and activities involved in the production, processing, distribution and consumption of food. It includes agricultural production, processing, distribution, and retail. The supply of food impacts an individuals access to foods due to the availability of retail and out of home outlets.
Marketing/advertising
Marketing is the overarching strategy and process of brings a product to market. Marketing  encompasses a broad range of activities aimed at identifying, creating and satisfying customer needs. It aims to understand consumer behaviour to develop products, set prices, distribute products, and creating strategies to communicate the value of products and encourage sales. Advertising is a specific component of marketing focussed on promoting products to customers through various channels. 
Reformulation/product development
Reformulation refers to the process of altering the composition of a food product to change its nutritional profile. This might be in response to industry pressures, consumer preferences, or regulatory requirements. The process can involve changes to the ingredients used in order to alter the nutritional value of the product, or changes to the size of the product. Product development refers more specifically to the introduction to the market of new products, which may marketed a distinct products rather than reformulations of existing products.
Consumer Behaviour/demand
Taxed food product demand
The amount of the taxed food that individuals wish to purchase. 
Other food product demand
The amount of other foods that individuals wish to purchase.
Other behaviours (physical activity, smoking, alcohol)
Demand for food is correlated with the demand for other health behaviours. Increases in physical activity may impact the demand for food by increasing energy expenditure. Smoking is known to be an appetite suppressant. Alcohol consumption may impact consumers tastes and preferences for food. 
Purchasing
Purchasing refers to the process of acquiring foods from external sources to meet individual or household needs. For the purpose of this conceptual model purchasing is limited to the acquisition of foods in exchange for money.
Consumption
Consumption refers to the process by which individuals use foods to satisfy their needs. In contrast to purchasing consumption only includes foods that are eaten or drunk, so excludes any food that is wasted or disposed of. For an individual it may also include foods that are acquired by other means than purchasing, such as food purchased by a third party.
Nutrition
Calorie intake
Calories are units of energy that the body uses for maintaining body function, physical activity and growth. Calorie intake refers to the total number of calories consumed through eating and drinking over a specified period. Managing calorie intake is crucial for maintaining, losing or gaining weight. 
Nutritional value
Nutritional value refers to the balance of nutrients that are included in individual food items and a persons diet. Nutritional value describes the amount, or proportion, of diet that includes carbohydrate, fat, protein, vitamins and minerals. The nutritional value is provided on food labels.
Health Outcomes
Weight/Body Mass Index (BMI)/obesity
Body size can be measured in a number of ways, but the most commonly used is weight, and body mass index (BMI), a numerical value that is derived from an individual’s height and weight. BMI can be assigned to categories based on the numerical value and can be used to assess whether a person has a healthy body composition. BMI is known to have limitations in indicating health, because it does not assess whether the weight is stored as fat. However, on average high BMI has been associated with poorer health.
Cardiometabolic risks
Individuals at risk of cardiovascular disease may have a cluster of risk factors including obesity, raised blood pressure, high blood glucose, abnormal lipids as well as abdominal obesity. Population studies have identified strong correlation between the indicators of this risks, suggesting the potential for a common aetiology of these risks.
Type 2 diabetes
Type 2 diabetes is a condition that causes too much sugar in your blood. It can cause serious health problems if not treated. Type 2 is the most common form of diabetes, and in contrast to type 1 diabetes is less likely to be diagnosed in childhood, and can be prevented or managed with lifestyle changes.
Cardiovascular disease
Cardiovascular disease refers to a broad range of disease that relate to the circulatory system. The complications of cardiovascular disease can include coronary heart disease, heart failure, and stroke.
Microvascular disease
Microvascular diseases refer to a type of non-obstructive coronary artery disease that causes the small blood vessels feeding the heart muscle to not work as they should. Here we refer to those microvascular diseases commonly associated with type 2 diabetes including retinopathy, neuropathy, and nephropathy. 
Osteoarthritis
Osteoarthritis is a degenerative joint disease, in which the tissues in the joint break down over time. It is the most common type of arthritis. 
Breast cancer
Breast cancer is a disease in which abnormal breast cells grow and form tumours. Without treatment breast cancer tumours can spread throughout the body and can lead to mortality.
Colorectal cancer
Colorectal cancer is a disease in which abnormal cells grow in the colon inner lining and form tumours. Without treatment breast cancer tumours can spread throughout the body and can lead to mortality.
Dementia
Dementia is a collection of diseases that affect cognitive function and memory leading to a reduction in an individual’s ability to carry out daily functions. 
Heart Failure
Heart failure means that the heart is unable to pump blood around the body properly.
Dental caries
Dental caries refers to a form of tooth decay in which there is damage to the enamel surface of the tooth. This damage can lead to cavities that require tooth extraction.
Depression
Depression is a mental health condition affecting mood. Depression can range from mild symptoms to very severe, leading to a range of symptoms and impacts on daily activities. 
Non-alcoholic fatty liver disease (NAFLD)
NAFLD refers to conditions caused by the build up of fat in the liver. NAFLD is often split into stages from a mild form that does not have major health implications to liver failure.
Health-related quality of life (HRQoL)
Health-related quality of life (HRQOL) is a multi-dimensional concept commonly used to examine the impact of health status on quality of life. It is often measured by asking questions across a number of dimensions that are associated with individuals quality of life thar can be impacted by health status. In health economics several measures of HRQoL are used, bwith the EQ-5D being preferred in the UK.
Mortality
Mortality refers to a health state of death. It refers to the point in time of death, and can be used to estimate the number of years of life lived, and changes to mortality can be used to quantify and improvement in health outcomes.
National Health Service and Personal Social Services (NHS PSS) Costs
The costs incurred by the National Health Service to deliver health and social care services. The categories of cost included in analyses from the NHS and Personal Social Services perspective were hospital care, community-based health care, community-based social care and medication use.
Informal care costs
Informal care costs refer to the costs of social care that are not publicly funded. 
Environmental outcomes
Food waste
Food waste refers to food that is uneaten, and can be discarded at various stages of the food supply chain. This can be due to inefficiencies in farming, losses due to production techniques, excess stocking in retain environments, or over purchasing in households. 
Greenhouse gases
Atmospheric gases that trap heat from the sun, thereby warming the Earth’s surface through the greenhouse effect. Major greenhouse gases include carbon dioxide, methane, nitrous oxide, fluorinated gases. Food is a driver of greenhouse gases through respiration of plants and animals, and deforestation.
Water use
Food production requires a large amount of water use in the agricultural processes. Agriculture is the largest consumer of water globally, primarily for irrigation of crops and watering of livestock. Over extraction of water resources can lead to depletion of the water supply, and climate change. Agricultural process can also lead to contamination of water. 
Land use
Land use refers to the management and modification of natural environment or wilderness into built environments such as field, pastures, and settlements. Deforestation for agriculture results in a loss of biodiversity and carbon sequestration capacity.
Plastic packaging
Plastic packaging is widely used across the food industry, and involves significant use of fossil fuels and energy. Plastic is a significant contributor to waste, with plastic packaging ending up in landfill or as litter. Plastic wates can also end up in oceans and rivers harming marine life. 
Macroeconomic outcomes
Labour participation
Labour participation refers to the proportion of a country’s working-ae population that is either employed or actively seeking employment. Economic inactivity can be driven by a number of reasons including, caring responsibilities, ill health, job availability, or participation in the informal economy. It is an indicator of the health of the working society. 
Macroeconomic output (Gross Domestic Product (GDP))
The total value of goods and services produced by an economy over a specified period. In is an indicator of economic health, and is used to assess the performance and growth of the economy. An example of macroeconomic indicators are gross domestic product (GDP).
Supply chain
A supply chain involves the processes and entities involved in producing and delivering a product or service to the end customer. It includes the raw materials used in production to final product delivery. 
Government revenue
Government revenue refers to the funds that a government collects to finance government services and operations. In this context government revenue is mainly focused on taxes as an important source of government revenue. Taxes can be applied to the sales of goods and services either as a proportion of price, or targeting a specific product. 
Household outcomes
Household income
The combined income of all members of a household over a specified period. Income can be from employment, welfare benefits or financial gains. 
Food expenditure
The amount of money spent by a household over a specified period. The proportion of a household income will be spent on food, and the proportion is likely to be highly related to the total income of the household.
Other expenditure
Expenditure on all non-food items and services. This can include expenditure on other commodities, such as tobacco and alcohol, but also include spending on housing, energy bills etc…
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