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Research Question/Aim(s) The primary research question for COPPER is: What impacts 
could food taxes and subsidies have on the incidence and 
prevalence of non-communicable diseases and health 
inequalities? 

We will also study unintended impacts of food taxes and 
subsidies, including household-level economics, 
macroeconomics and planetary health. 

The COPPER project has the following aims:

1. Co-design food tax and subsidy scenarios with the public 
and policymakers. 

2. Develop an integrated data and model infrastructure. 

3. Simulate the impact of scenarios on:

a. cost, nutritional quality and environmental impact of the 
diet, stratified by income and area-level deprivation

b. long-term impact on incidence and prevalence of diet-
related diseases, NHS costs and health inequalities, 
stratified by area-level deprivation

c. jobs in the food industry, tax revenue and GDP and 
income inequalities

4. Feedback early results to policymakers and the public to 
identify potential barriers to implementation and to influence 
modelling strategy.

5. Produce final report combining results from scenario 
development and integrated modelling, and communicate 
findings with public and policymakers.

FUNDING AND SUPPORT IN KIND

FUNDER(S)

(Names and contact details of ALL organisations 
providing funding and/or support in kind for this 
study)

FINANCIAL AND NON FINANCIAL SUPPORT 
GIVEN

National Institute for Health Research £1,411,734

ROLE OF STUDY SPONSOR AND FUNDER
The study sponsor (University of Oxford) and funder (NIHR) have no role in study design, conduct, 
data analysis and interpretation, and manuscript writing. The study sponsor has no role in 
dissemination of results. The study funder’s policies and guidance with regard to dissemination of 
research outputs can be found here: https://www.nihr.ac.uk/documents/nihr-research-outputs-and-
publications-guidance/12250

https://www.nihr.ac.uk/documents/nihr-research-outputs-and-publications-guidance/12250
https://www.nihr.ac.uk/documents/nihr-research-outputs-and-publications-guidance/12250
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ROLES AND RESPONSIBILITIES OF STUDY MANAGEMENT COMMITEES/GROUPS & 
INDIVIDUALS
Internal project governance: The COPPER project has joint PIs (Scarborough and Smith). They will 
meet monthly to monitor progress on project goals. The research will be split between three work 
packages. Work package leads will set milestones and timetables and report on progress to the joint 
PIs at full project meetings which will be held quarterly. Regularity of work package meetings will be at 
the discretion of the work package leads. 

We will recruit an advisory board that will meet on three occasions with the main aim of ensuring that 
the research outputs from the project are relevant to UK policymakers. The advisory board will consist 
of the PIs, work package leads, PPI lead, PPI representatives and policymaker representatives.

Independent study oversight: The funders of the COPPER project (NIHR) will recruit a Study 
Steering Committee (SSC) consisting of academics and members of the public. The SSC will meet 
annually and will be responsible for providing the PIs with challenging and robust scrutiny, and for 
reporting progress on project goals direct to NIHR. 

Patient & Public Involvement: We have two PPI members on the COPPER project team, whose 
roles include: reviewing and revising the project application; contributing to the development of the 
research material for all studies that require public participants; contributing to the public 
communication strategy. The two PPI members will attend work package 1 meetings, full project 
meetings and advisory board meetings.
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PROTOCOL CONTRIBUTORS
The first version of this protocol was based on the Detailed Research Plan submitted to the NIHR in 
December 2021. All of the co-applicants (listed under ‘key protocol contributors’ above) contributed to 
the development of this plan. Subsequent versions of the protocol have been revised by the PIs 
(Scarborough and Smith) and Work Package leads (Kaur and Harrington).

PPI co-applicants (Ward and Taylor) have been involved with the COPPER project since the 
application stage, and have contributed to study design and research dissemination plans.

KEY WORDS: Diet
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STUDY FLOW CHART
The COPPER project consists of seven interlinked studies, the findings and results of which will feed 
into each other. Some of these projects will involve participants recruited from the general public, and 
some will involve evidence synthesis. The seven projects are:

• Scoping review (evidence synthesis)
• Public survey (participants from general public)
• Discrete choice experiment (participants from general public)
• Deliberative forums (participants from general public)
• Dataset and model infrastructure building (evidence synthesis)
• Scenario modelling (evidence synthesis)
• Focus groups (participants from general public)

Two flow charts are provided below. The first demonstrates how each of these individual studies will 
provide results / outputs for use in other studies, and how they will contribute to the final project report. 
The second shows how the dataset and model infrastructure will be linked.
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Flow chart 1: Progression of studies throughout the COPPER project
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Flow chart 2: Dataset and model infrastructure
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STUDY PROTOCOL
CO-designing for healthy People and Planet: food Economic policy Research (COPPER)

1 BACKGROUND
The role of price in determining food choice: Price is an important factor concerning food choices 
and may act as a barrier to a healthier diet. A meta-analysis of 27 studies found that healthier diets are 
more expensive then less healthy diets [1]. A systematic review of 136 studies concluded that poorer 
households, particularly those in low income countries, would be most negatively impacted by 
increases in food prices due to greater price sensitivities [2]. Another systematic review of price 
sensitivities found that demand for food away from home, soft drinks and juice were most responsive 
to price changes [8], although there is limited evidence on how these effects may differ by personal 
characteristics such as age, gender and/or body weight [3].

A systematic review by Cornelsen et al. [4] found that increasing the price of sweets/confectionery was 
associated with increased consumption of all other food groups except for fats and oils. This suggests 
that taxes on less healthy foods could yield dietary improvements through both reduction in the 
consumption of the targeted foods and increases of non-targeted, healthier foods. A systematic review 
of grocery store based interventions found that price interventions yielded a greater changes in 
purchases than other strategies such as labelling and in-store promotions [5]. A meta-analysis of 
interventional and prospective cohort studies found that price decreases had a larger impact on food 
purchases than price increases [6].

Randomised studies of taxes and subsidies: A systematic review of food taxes and subsidies 
found that experimental studies show that these interventions are effective at changing behaviour, but 
due to the highly localised nature of delivery of these interventions (e.g. in single grocery stores) 
results may not be scalable to populations [7]. Controlled experiments conducted in virtual 
supermarkets, rather than real-world settings, found that while a salt tax may lead to reductions in the 
total volume of salt purchased, there was also evidence that it led to substitution effects that could 
have potential adverse effects on overall nutritional intake [8]. Substitution effects were also identified 
in another review of controlled experiments, which concluded that while price changes can modify 
purchases favourably, effect on the overall nutritional quality of purchases is mixed [9]. 

Natural experiments of taxes and subsidies: A meta-analysis of natural experiments evaluating 
sugar drink taxes found that a 10% price increase was associated with a 10% reduction in purchases 
[10]. How the food industry responds to any tax scenarios will modify the effects that the tax has on 
consumer behaviour. The degree to which the tax is passed on to consumers (i.e. through a price 
increase), and whether they choose to reformulate products to avoid taxes are both important 
mechanisms. Evidence on the impact of taxes on reformulation is scarce, but it has been suggested 
that the impact is  “…likely greater when they are mandatory, aligned with other regulations, and 
thoroughly monitored and evaluated” [11]. 

Modelling studies of taxes and subsidies: Evidence from modelling studies demonstrate that food 
price interventions, including taxes on sugar sweetened beverages (SSBs), saturated fats, sugar, salt 
and subsidies on fruit and vegetables, improve consumption and purchasing patterns that are 
associated with poor diet and non-communicable diseases (NCDs) [7,12]. While many studies model 
the impact of single dietary measures, fewer look at overall diet quality [13], and few studies include 
substitution effects (i.e. the impact of price changes on untargeted foods) [14]. Price interventions are 
likely to reduce health inequalities by preferentially improving health outcomes in lower income groups 
[15,16], but some studies show that low income populations only find small benefits [17].

Brief description of project: COPPER will be split into three work packages (WPs). In WP1, we will 
engage with the public and policymakers to co-design food tax and subsidy scenarios. We will collect 
evidence through reviews, surveys and experiments and present this evidence in public deliberative 
forums with participants from disadvantaged groups. At these forums the participants will select a 
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shortlist of six scenarios. Later in the project we will re-engage with the forum participants to guide our 
methods. 

In WPs 2 & 3, we will build an integrated data and model infrastructure that models micro and 
macroeconomics (WP2), health and the environment (WP3) and focuses on inequalities throughout. 
Our models will encompass both demand- and supply-side reactions to scenarios; by consumers (e.g. 
changing food purchasing patterns) and the food industry (e.g. reducing portion sizes, improving 
nutritional quality of foods). We will estimate the impact of scenarios on cost, nutritional quality and 
environmental impact of the diet, then link those results with a model that estimates the effect on long-
term health and NHS costs. Results from both models will be fed into a macroeconomic model to 
estimate the impact on Gross Domestic Product (GDP), tax revenue, income inequalities and 
employment in the food industry (see Flow Chart 2).

2 RATIONALE 
The UK Government’s fiscal policies only partially address the health and environmental impacts of 
the food system. At present, the Government implements the Soft Drink Industry Levy (SDIL), 
designed to reduce sugar consumption particularly in children and young adults, and has some 
subsidy programmes including free school meals and Healthy Start, which provides targeted 
subsidies for milk, fruit, vegetables and pulses for mothers in disadvantaged groups. Our VAT system 
exempts or includes foods on the basis of how and where they are sold or fairly arbitrary 
categorisations which have little to do with their nutritional quality. There are also subsidies for UK 
agricultural production which do not fully take account of the environmental impact of the food that is 
produced, and trade agreements that set tariffs on international imports that have been accused of 
being both bad for health [18] and the environment [19]. With this backdrop, it is unsurprising to see 
prominent calls from the National Food Strategy and the UK Health Alliance for Climate Change for 
more comprehensive fiscal policies that address both the health [20] and environmental 
consequences [21] of the UK food system. To support this joined-up evidence-based policymaking, 
we need to undertake a systems-wide assessment encompassing the health, environmental and 
economic impact of fiscal scenarios. To provide the political space needed for implementation of new 
tax and subsidy policy, we need to ensure that the views of the public – particularly disadvantaged 
groups – as well as policymakers are central to the design process.

The primary research question for the COPPER project is: What impacts could food taxes and 
subsidies have on the incidence and prevalence of non-communicable diseases and health 
inequalities?  Our systems-wide modelling infrastructure will also allow us to answer questions about 
the unintended impact of food taxes and subsidies, including impact on household-level economics, 
macroeconomics and planetary health.
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3 THEORETICAL FRAMEWORK
Within work package 1 we will use the following study designs:

• Scoping review of literature on food taxes and subsidies
• Survey of public attitudes towards food taxes and subsidies
• Discrete choice experiment exploring trade-offs between different policy options to achieve 

health and environmental goals, and eliciting preferences for policies
• Deliberative forums to allow members of the public from disadvantaged groups to consider the 

evidence, ethical issues, prioritise food tax and subsidy scenarios, and guide research methods 
for work packages 2 and 3.

• Follow-up focus groups to get feedback on methods, early results, and how to disseminate 
these results.

In work package 2 we will use the following methods:
• Microeconomic modelling of consumer demand related to changes in food prices
• Macroeconomic modelling of the impact of food tax and subsidy scenarios on the UK economy

In work package 3 we will use the following methods:
• Data linkage between datasets of food price and nutritional quality, environmental measures, and 

food consumption
• Environmental modelling of the impact of food tax and subsidy scenarios on GHG emissions, 

water use, land use and water pollution
• Population health modelling of the long-term impact of the scenarios on incidence and 

prevalence of non-communicable diseases, health inequalities, and NHS costs

Our evaluative framework is underpinned by systems theory [22,23]. For example, we will investigate 
both the intended and unintended consequences of fiscal policy, exploring how such policies impact on 
different sections of society and sectors of the economy, from farms to retail. 

Throughout we will be guided by theories on co-design of research projects [24]. To ensure that the 
evidence generated by COPPER is appropriately communicated to policymakers operating in this field, 
we will follow a Knowledge Transfer Model [25] consisting of five steps from ‘knowledge awareness’ 
through to ‘knowledge application’ (e.g. through engagement with policymakers throughout and 
production of dedicated policy briefs).

4 RESEARCH QUESTION/AIM(S)
1. What food tax and subsidy scenarios do the public and policymakers prioritise?
2. What impacts could food taxes and subsidies have on: 

a. the incidence and prevalence of non-communicable diseases and health inequalities?
b. household food budgets?
c. tax revenue?
d. GDP and jobs in the food industry?
e. environmental impacts (greenhouse gas emissions, water use, land use and water 

pollution)?

4.1 Objectives

1. Co-design food tax and subsidy scenarios with the public and policymakers. 

2. Develop an integrated data and model infrastructure. 

3. Simulate the impact of scenarios on:
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a. cost, nutritional quality and environmental impact of the diet, stratified by income and area-
level deprivation

b. long-term impact on incidence and prevalence of diet-related diseases, NHS costs and 
health inequalities, stratified by area-level deprivation

c. jobs in the food industry, tax revenue and GDP and income inequalities

4. Feedback early results to policymakers and the public to identify potential barriers to 
implementation and to influence modelling strategy.

5. Produce final report combining results from scenario development and integrated modelling, 
and communicate findings with public and policymakers to ensure acceptability and feasibility 
of implementation.

4.2 Outcome

The outcomes for the individual studies conducted across the COPPER project are shown in the 
tables below. Throughout the project, we will stratify our results by socioeconomic status to explore 
impact on inequalities.

Work Package 1

Study Outcome measures

Scoping review 1. Longlist of tax and subsidy scenarios
2. Identification of anticipated and unanticipated outcomes
3. Evidence of impact on health and health inequalities

Public survey 1. Public attitudes towards food taxes and subsidies for 
health

2. Public attitudes towards food taxes and subsidies for the 
environment

Discrete choice 
experiment

1. Preference for individual attributes of food / 
environmental policies

2. Preference for longlist of tax and subsidy scenarios
3. Preference variation by food / environmental attitudes 

Deliberative forums 1. Shortlist of tax and subsidy scenarios
2. Identification of anticipated and unanticipated outcomes

Focus groups 1. Feedback on early results and methods
2. Feedback on public dissemination activities

Work Package 2

Study Outcome measures

Econometric modelling 1. Δ household-level diet cost, overall income and 
expenditure

2. Δ individual-level nutritional quality of diets
3. Δ sales of food and drink products

CGE macroeconomic 
modelling

1. Δ Gross Domestic Product (overall and by sector)
2. Δ tax revenue
3. Δ employment by sector, including agriculture, food and 

drink processing and retail
4. Δ income inequalities
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Work Package 3

Study Outcome measures

Data linkage and 
analysis

1. Linked dataset of food consumption, food price and 
environmental footprint of foods

2. Uncertainty ranges for food price and environmental 
footprints

Population health 
modelling

1. Δ population BMI
2. Δ incidence and prevalence of diet-related disease
3. Δ Quality Adjusted Life Years
4. Δ life expectancy
5. Δ slope index of inequality

Environmental 
modelling

1. Δ dietary greenhouse gas emissions
2. Δ dietary land use
3. Δ dietary water use
4. Δ dietary water pollution (eutrophication)

5 STUDY DESIGN and METHODS of DATA COLLECTION AND DATA ANALYIS
Work Package 1: Co-design of food tax and subsidy scenarios
Scoping review: We will conduct a scoping review rather than a systematic review as the range of 
literature that we aim to cover is broad and our goal is to identify what others have investigated 
regardless of the methods that have been used for investigation [26]. The aim of this review will be to 
identify all food tax and subsidy scenarios that have been considered in the academic or policy 
literature which aim to promote health, reduce environmental burden or both. We will include tax 
scenarios where a tax is levied on food and drink as sold on the basis of food category, or on the 
properties of foods as sold such as nutritional content or environmental impact (GHG emissions, land 
use, water use and eutrophication). We will include subsidy scenarios where the subsidy is aimed at 
food and drink in similar ways, whether to the whole population (e.g. through negative VAT rates) or to 
population subgroups such as how the Healthy Start scheme currently works. We will not include 
tariffs on food commodities entering the UK, subsidies for UK agriculture or subsidies aimed at any 
food provided in a specific setting (e.g. free school meals). These will be excluded as our consumer 
demand model, which will drive the modelling work conducted in WPs 2&3, will be built on price 
responsiveness to specific food items as sold. 

To identify papers for the scoping review we will conduct searches for systematic and scoping reviews 
in the following bibliographic databases: CAB abstracts, CEE Database of Evidence Reviews 
(CEEDER), Epistemonikos, MEDLINE, and Scopus. For each review, we will assess the included 
studies against the COPPER review inclusion criteria listed above. 

We will hand search all entries listed under “Use economic tools to address food affordability and 
purchase incentives” to identify relevant policies listed in the World Cancer Research Fund 
NOURISHING database. 

We will conduct searches on the Overton database. Overton is a database containing policy 
documents published by 1,581 policy sources such as governmental departments, NGOs, thinktanks 
etc. The full list of policy sources is available here. The sources include:

• Institute for Fiscal Studies
• Institute of Economic Affairs (IEA)
• Committee on Climate Change (CCC)
• The Food Foundation
• GOV.UK
• Health Foundation

https://app.overton.io/policy_sources.php
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• Scottish Government 
• Welsh Government
• HM treasury

Parliament Select Committees

The scenarios that will be modelled in WPs 2&3 will emerge through the co-design process described 
here, which is designed to identify a shortlist of six scenarios representing the highest priorities for the 
public. This shortlist will be narrowed from a longlist of scenarios that emerges from the scoping 
review. 

Public survey and discrete choice experiment: We will assess public attitudes towards the longlist 
through an online survey and a Discrete Choice Experiment (DCE) using participants drawn from the 
research agency SurveyEngine with a sample boost for low income participants. The public survey will 
explore relationships between demographics, food preferences, health status, environmental 
concerns, and policy values and preferences, such as between tax and subsidy programs, and 
between taxes on products, such as sugary drinks, snacks or meat. The DCE will explore trade-offs 
between the scenarios, with attributes (and attribute levels) for each scenario informed by the scoping 
review. Participants will be given choices of policy options, which are described by their attributes, and 
invited to choose their preferred policy across different choice scenarios. A typical choice presented to 
the participants might be a small GHG tax that increases the point-of-purchase price of goods vs a 
large subsidy on fruit & vegetables that is paid for by increases in general taxation. As they choose, 
respondents are implicitly trading-off among the policy types (GHG tax versus fruit and vegetable 
subsidy) and their attributes (point-of-purchase tax versus additional taxes to fund a subsidy). Their 
choice responses are the data that we will use to estimate choice models. We will use advanced 
choice models that incorporate attitudes identified in the survey with the experimental choice data [27]. 
Depending on the scenarios identified in the longlist, the DCE may include a large number of attributes 
for participants to consider. If so, we will adapt our design so that subsets of respondents consider 
different attributes, with common attributes between the subsets. This will allow the choice data across 
subsets to be jointly modelled and relative preferences for all attributes estimated [28].

Deliberative forums: We will hold two deliberative forums with members of the public recruited from 
disadvantaged groups. The forums will be held in-person. For each forum we will recruit 12-15 people. 
The forums will take place over two days. On day 1, the participants will be given information about 
the COPPER project and the objectives of the forum, and then will be presented with evidence about 
food taxes and subsidies. This evidence will include: results from the public survey and DCE; the 
impact of the food system on health and the environment; the role of the food and drink sector in the 
UK economy; ethical and political considerations surrounding food taxation and subsidies. On day 2, 
we will ask participants to work together to evaluate and rank the longlist of scenario options against 
various, often conflicting, criteria regarding impact of the scenario on health, health inequalities, the 
environment and the economy. The criteria used for this process will be developed with/by the 
participants throughout day 1 and day 2.  The rankings from each forum will be aggregated to 
calculate an overall evaluation for each scenario [29]. They will also be asked to state whether or not 
they would choose to implement each of the scenarios. Alongside the longlist from the scoping review, 
we will include at least one ‘wild card scenario’ - a low-probability, high-impact scenario (e.g. raising 
food tax levels to a level commensurate with internalising healthcare costs associated with poor diet). 
The inclusion of wild card scenarios can help improve group decision processes by encouraging 
“…the reflection of implicit assumptions, a reduction of “blind spots” and thus helps to overcome 
established mindsets” [30]. This process will be recorded, and the session will be transcribed for 
thematic analysis after the forums. The thematic analysis will accompany the quantitative outcomes 
(ranking of the scenarios) to provide evidence of how decisions were made and what the participants 
felt were the most important aspects of the decision making process.

Follow-up focus groups: At the end of year 2 we will invite the participants of the deliberative forums 
to take part in a focus group to discuss the emerging results of the project. The aim of the focus group 
will be to present the early modelled outcomes for the scenarios and to ask the participants if they feel 
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these results change their opinion about how the scenarios should be prioritised. We will also ask 
them to consider other outcomes by which to measure the impact of the scenarios, and if there are 
particular population groups that will be disadvantaged by them. The group discussions will be 
recorded and transcribed for thematic analysis.

Work Packages 2 and 3: Economic modelling (WP2) and public and planetary health modelling 
(WP3)
Building the model infrastructure: An overview of the datasets we will use in these two WPs, the 
three linked models, and the outputs that will be produced is shown in flow chart 2 (where Δ stands for 
‘change in’). The impact of food tax and subsidy scenarios on health, the environment and the 
economy will depend on their impact on consumption, and hence purchases, of food and drink, which 
in turn depend on the magnitude of price changes and the associated demand elasticities. These will 
be estimated using a consumer demand model that we will develop for the COPPER project, which 
will incorporate food items that are subject to the fiscal measure, other products which may be 
substitutes or complements to that food item and also the wider ‘ripple-effects’ on consumer income. 
We will link our datasets with environmental measures to estimate the impact on planetary health. 
Changes in nutritional quality of the diet will be fed into our health model to estimate long-term impact 
on diet-related disease and NHS costs. Results from both the health model and the consumer demand 
model will feed into our macroeconomic model to estimate impacts on GDP, tax revenue and 
employment. 

In our scenario analyses we will model the impact of food tax and subsidy scenarios both cross-
sectionally and prospectively. The consumer demand model will be cross-sectional and will estimate 
the impact of the scenarios on the economic cost, nutritional quality and environmental impact of 
household food purchases. The PRIMEtime health model and the computable general equilibrium 
(CGE) macroeconomic model will be prospective and will estimate impact on the long-term incidence 
and prevalence of diet-related diseases, NHS health care costs, and macroeconomic indicators 
including GDP, tax revenue and employment.

For the consumer demand model the comparator group (against which we measure the change in 
consumption due to tax and subsidy scenarios) will be current household food purchases. For the 
health and macroeconomic models, our comparator will be business as usual (BAU) projections of 
relevant health and economic trends. For example, the PRIMEtime model of long-term health impacts 
and NHS costs simulates future changes in prevalence of obesity and rates of disease, under a BAU 
scenario, by assuming a continuation of background trends in obesity prevalence and disease 
incidence and case fatality rates. These background trends are derived from past years of data and 
projected forward in time, and can be adjusted to reflect system shocks such as from the COVID-19 
pandemic.

The models that we build and use in the COPPER project will simulate results for the entire of the UK. 
Wherever possible, they will be populated by data collected for the entire UK (e.g. the CGE 
macroeconomic model uses data on economic activity conducted throughout the UK). Where 
nationwide data are not available, we will use datasets that cover as much of the population as is 
available (e.g. age-sex specific trends in BMI for the PRIMEtime model will be estimated from the 
Health Survey for England series and the Kantar FMCG data covers Great Britain only). Our models 
will simulate the entire population of the UK, including both children and adults.

Data linkage: We will develop our consumer demand model through econometric analyses of Kantar 
Fast Moving Consumer Goods (FMCG) panel data – a representative panel of over 30,000 UK 
households with data on all food and drink purchases brought into the home and recorded through 
barcode scanners. We will use data from Kantar data from the calendar year 2022.

Whilst the consumer demand models will be fitted with Kantar data, we will run our scenarios by 
applying the demand models to a linked dataset based on consumption from the National Diet and 
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Nutrition Survey (NDNS). The Kantar dataset collects data at the household-level, whereas NDNS 
data are collected for individuals – this means that we will be able to run more granular scenarios 
through our health models, which can be stratified by age and sex. Also, some of the dietary risk 
factors that are used in the health model are based on food groups (e.g. processed meat) which are 
generated automatically from NDNS data and are not available in the Kantar data – therefore using 
NDNS data will assist model linkage. 

We will link food consumption from NDNS with data on food prices, and the environmental impact of 
foods. The food price data will come from foodDB (our dataset of food and drinks available in eight 
online UK supermarkets) [31]. The environmental measures will be taken from the most 
comprehensive review of environmental life cycle assessments (LCAs) for foods that has been 
conducted [32]. These LCAs quantify GHG emissions, land use, water scarcity and eutrophication 
(water pollution) effects of food. Since the environmental impacts are quantified for primary food 
commodities (e.g. wheat, beef, potatoes), we will use the product ingredient information recorded in 
foodDB to estimate environmental impacts of processed food products from their constituent 
components. To do this, we will use an algorithm that has been demonstrated to be effective for a 
dataset of ~60,000 multi-ingredient food and drinks in foodDB [33]. 

We will then link the foodDB products with reported food consumption in the NDNS Years 9-11 
(subsequent years will be added when made available). To do this, we will identify the five most 
commonly consumed food items for each of the 125 food categories in the NDNS. We will then 
develop string searches for each identified NDNS food item to find similar food items in foodDB. We 
will test the accuracy of these matches by comparing the nutrient composition data of NDNS food 
items to the nutrient composition data for the matched foodDB food items. 

For each of the foods in NDNS, we will derive the distribution of price (due to wide product availability 
covering regular, premium and value brands) and of environmental impact (due to different on-farm 
production processes). These distributions will be used to generate uncertainty estimates in our 
modelled household price and environmental outcomes by using Monte Carlo methods.

Consumer demand model: We will build a UK-based micro-econometric model of food demand, 
based on the Almost Ideal Demand System [34]. We will take a ‘food basket’ approach. This will allow 
assessment of the impact of fiscal measures levied on specific nutrients (e.g. sugar, saturated fat) or a 
range of products (e.g. biscuits, bacon). It will also allow for assessment of the impact of multiple 
changes through the dynamic modelling of simultaneous changes in the price of many goods, which 
will impact own and cross-price elasticities. 

Our consumer demand model will control for household demographics and will produce income, own 
and cross price elasticity estimates (that is, measures of how consumers change purchasing of a 
particular food based on changes in the overall food budget, changes in the price of the food, and 
changes in the price of other foods, respectively). We will stratify our consumer demand model by 
household income and area-level deprivation, which will allow us to consider differential price 
responsiveness for different population subgroups.

To estimate the impact of the food tax and subsidy scenarios on cost of diet, nutritional quality of the 
diet, and environmental footprint of the diet, we will apply our consumer demand model to our linked 
NDNS dataset. We will perform sensitivity analyses that approximate industry response to the 
scenarios (e.g. through tax / subsidy pass-on rates and reformulation responses to food taxes). We 
will use microsimulation on individual NDNS participant responses, which will allow us to incorporate 
income-specific price elasticities generated by the consumer demand model.  

Health model: We will use the individual-level nutritional quality outcomes from the consumer demand 
model as an input to our PRIMEtime health model [35], which will aggregate health results for 
population subgroups. PRIMEtime uses proportional multistate life table models [36] to represent the 
UK population ageing through time. The PRIMEtime model estimates the impact of dietary risk factors 
(red and processed meat, fruit and vegetables, salt, saturated fat, fibre and energy density) on 
cardiovascular disease, cancer and dementia, mediated via body weight, blood pressure, serum 
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cholesterol levels and type 2 diabetes. Using closed-cohort simulations, we will simulate the current 
UK population (children and adults) over 100 years in both BAU and scenario analyses, which can be 
used to estimate the scenario impact on life expectancy, and the incidence of diet-related diseases 
over any specified time horizon. Using open-cohort simulations, we will simulate replacement of the 
current population using demographic projections of birth and migration. These open-cohort models 
can estimate the change in prevalence of obesity and diet-related diseases, up to 2050. Population 
health outputs will include changes in incidence and prevalence of diet-related non-communicable 
diseases and NHS costs. In addition to modelling health outcomes for the whole population, we will 
model scenario impacts on obesity, quality of life and life expectancy, by IMD quintile (for England 
only), from which we can determine whether the scenarios will widen or narrow health inequalities. For 
all results, we will estimate uncertainty intervals using Monte Carlo analyses where key model 
parameters are allowed to vary according to defined distributions.

Macroeconomic model: Our consumer demand model will provide estimates of change in demand 
for food and drink products, and our PRIMEtime model will provide estimates of workforce productivity 
due to ill-health and NHS costs. These will both feed into our computable general equilibrium (CGE) 
macroeconomic model, which will encompass the wider impacts of fiscal measures across food and 
non-food industries, households, and HM Treasury and will investigate how the impact is disseminated 
throughout the economy with multiple dynamic feedback effects. This modelling approach allows for 
analyses of fiscal policies across all sectors of the economy, together with health-related productivity 
impacts and health sector costs. It can be further customised using survey data to capture multiple 
household and labour types, and goods sectors can be aggregated or disaggregated to accommodate 
the focus of the analysis. We will build a CGE macroeconomic model framework that incorporates all 
major food and drink sectors. The CGE macroeconomic model will be powered by an estimated AIDS 
demand system which incorporates the demand system described earlier and further extends this to 
form a complete AIDS demand system covering both food and non-food commodities. We will 
estimate the impacts of the food price scenarios on total and sector-specific indicators including tax 
revenue, GDP (by sector), and distributional economic effects on population subgroups specified by 
quintile of area-level deprivation. 

6 STUDY SETTING
Public survey and discrete choice experiment: These two studies will take place simultaneously 
using the same participants. The studies will be conducted online. We will use a research agency with 
a large participant database for recruitment. Eligibility screening will be conducted by the research 
agency. If invited participants provide informed consent (tracked through an online form) then they will 
be directed to a questionnaire to collect data.

Deliberative forums: We will hold two in-person deliberative forums in two different geographic 
locations with heterogeneous populations (planned locations: Bridlington and Glasgow). The in-person 
forums will be held in a local community meeting space and recruitment will be restricted to the local 
area. 

Follow-up focus groups: A year after the deliberative forums we will contact all of the participants 
and ask them to take place in focus groups so that we can feedback early results, receive their input 
on study design, and provide an opportunity for reprioritising the tax and subsidy scenarios that we are 
studying. These follow-up focus groups will take place online using online meeting software (e.g. 
Microsoft Teams).

7 SAMPLE AND RECRUITMENT
7.1 Eligibility Criteria



21

Version 1.1 08/01/2024

For all of the studies in the COPPER project that have human participants (public survey, discrete 
choice experiment, deliberative forums, and follow-up focus groups) we will apply the same eligibility 
criteria, which are defined below. We will recruit from the general adult population in the UK, with 
some additional criteria for specific studies as indicated below.

7.1.1 Inclusion criteria 
• Aged 18 and over

• Resident in the UK

• Living within 10 miles of the location of the forum (deliberative forums only)
• Household income less than £35k per annum (low-income boost sample for public survey 

and discrete choice experiment only)
• Able to read English (public survey and discrete choice experiment only)
• Able to speak fluent English (deliberative forums and follow-up focus groups only)
• Willing and able to give informed consent for participation in the study

• Have access to a computer and the internet (public survey and discrete choice experiment 
only)

7.1.2 Exclusion criteria 
• Resident in an institution

7.2 Sampling

Public survey and discrete choice experiment: We will collect data through an online questionnaire 
hosted by a research agency. We will recruit two samples – one that is nationally representative of the 
adult population in the UK, and a low-income boost sample. 

Deliberative forums: For the deliberative forums, we are aiming to recruit a small number of 
participants from the local community, but we are not aiming for a representative sample. For our in-
person deliberative forums our recruitment material will be tailored to the local community, and will be 
distributed through local voluntary action organisations (e.g. community pantries). We will also place 
recruitment material in discount supermarkets. If necessary, we will supplement recruitment with face-
to-face meetings at weight management groups. We will focus our recruitment for the deliberative 
forums at low income and single parent households. The forums will be open to all adults, but our 
recruitment strategy is designed to increase participation from hard-to-reach groups. We will provide 
participant incentives for these forums in accordance with rates suggested by NIHR. 

Follow-up focus groups: The participants of the follow-up focus groups will be a subset of the 
participants for the deliberative forums who will be contacted by email a year after the forums have 
taken place.

7.2.1 Size of sample
Public survey and discrete choice experiment: These two studies will be conducted concurrently 
on the same sample of participants. We will recruit a sample of up to 1500 participants representative 
of the general population, and supplement this with a sample of 500 participants from low income 
households. Sample size calculations for the DCE will use the approach of de Bekker-Grob et al. [37] 
to ensure our models have sufficient statistical power based on pilot work with a small sample drawn 
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from the research agency. Using a significance level of 95% and power of 0.8, and assuming a 
multinomial logit model, we have conservatively assumed a sample size of 1500 for the general 
population sample.  

Deliberative forums: We will recruit 12-15 people to attend each forum, which is the recommended 
size of deliberative forums such as this [38].

Follow-up focus groups: We will invite all participants from the year 1 deliberative forums, and 
expect to hold 1 or 2 focus groups with between 5 and 15 participants.

7.2.2 Sampling technique
Public survey and discrete choice experiment: We will recruit participants through a research 
agency to ensure a sample that is representative of the UK adult population for age, sex and ethnicity. 

Deliberative forums: We will use convenience sampling, through methods described above. We are not 
aiming for a representative sample of the study population. Instead, we are aiming to recruit participants 
from the study population, with a particular focus on hard-to-reach groups.

Follow-up focus groups: All of the participants from the deliberative forums will be invited to take place 
in the focus groups.

7.3  Recruitment
The exact methods that will be used for recruitment of participants to studies involved in the COPPER 
project are currently under development subject to review by Information Governance and Ethics 
Committees in the Medical Science Division of the University of Oxford. Once these methods are 
finalised we will update the protocol and note the amendments in the appendix.

7.3.1 Sample identification
See 7.3 above.

7.3.2 Consent
See 7.3 above.
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8 ETHICAL AND REGULATORY CONSIDERATIONS

The data that will be used in the COPPER project consist of the following categories: primary 
collection of research data through survey, discrete choice experiments, deliberative forums and 
follow-up focus groups; secondary analysis of data on food purchases and consumption; use of 
published data on population, disease rates, environmental outcomes and economic parameters in 
models; primary collection of data on food from online supermarkets using automated data collection 
processes.

For the primary collection of research data, we will apply for ethics approval from the University of 
Oxford Medical Science Division Research Ethics Committee. We have received an ‘in principle’ 
ethics review of the project form this committee, which provides support for the commencement of the 
project. Applications for ethical approval for individual studies within COPPER will be submitted closer 
to their commencement date.

For secondary use of data on food purchases and consumption, and for the published data to be used 
in the models, we will follow the protocols provided by data providers. In all cases, we will only use 
anonymised datasets with no participant-identifiable variables. 

For the primary collection of data on food from online supermarkets we will use the foodDB software 
platform. foodDB has collected data from online supermarkets in the UK since November 2017. Use of 
data collected in this way are an explicit exception to crown copyright law when used for non-
commercial research [39] and we have previously published work using these data [e.g. 31,40].

8.1 Assessment and management of risk
The study of fiscal interventions in the food system is a fast moving field. There are now health-related 
food tax policies in more than 40 countries worldwide, the majority implemented in the last five years. 
In the UK, the policy environment has been altered recently by the publication of the National Food 
Strategy which contained recommendations for a tax on sugar and salt in foods [20] and a Public 
Health England commissioned project to explore health-related food taxation policies. Since our 
project was submitted for funding the food landscape has been hit by the cost-of-living crisis, which is 
likely to be exacerbated by the conflict in Ukraine. The main risk to the COPPER project is that we 
focus on scenarios that are unobtainable / non-implementable in the political space when we publish 
our results. 

We have two strategies to mitigate this risk. First, we will maintain close communication with 
policymaking teams by inviting key representatives onto our advisory board – should short term 
political opportunities arise that require a rapid turnaround of scenario modelling we will be well placed 
to help out once our modelling infrastructure is developed. Second, our strong emphasis on co-design, 
and our plans to return to study participants and different stages of the COPPER project, will ensure 
that our plans remain adaptable and focussed on the needs of the public.

Within the COPPER project we will be conducting studies with the general public that are low risk. We 
will not be collecting any personal information from participants that is related to safeguarding issues. 
Therefore we do not anticipate that there will be any risk to participants for taking part in the study and 
we have not devised any specific plans for mitigation of harm.

8.2  Research Ethics Committee (REC) and other Regulatory review & reports
Before recruiting any participants and collecting any data, all of the studies in the COPPER project that 
involve human participants will be reviewed by the University of Oxford Medical Sciences Interdivisional 
Research Ethics Committee and the Central University Research Ethics Committee (CUREC). This 
review will include the study protocol, informed consent forms and recruitment material. Where 
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amendments to the ethical approval are necessary, we will halt the study and only proceed once we have 
received approval for the amendment.

8.3 Peer review
Plans for the COPPER project have been peer reviewed by: 

• NIHR Research Design Service

• University of Oxford Research Services

• Four anonymous, independent, expert peer reviewers

• One anonymous, independent lay peer reviewer

• The NIHR Public Health Research fuinding panel.

8.4 Patient & Public Involvement
The COPPER project has two PPI co-applicants (Ward and Taylor) who have been involved in the 
project since the development of the stage 2 application. We also have a dedicated PPI Lead (co-
applicant Sheehan) who is works on PPI across the NIHR Biomedical Research Centre at Oxford and 
has expertise in public health ethics, and the delivery of public deliberative forums.

The roles of the PPI co-applicants in the project include: 
• reviewing and revising the project application
• attending full project meetings and work package 1 meetings; 
• contributing to the development of the research material for all studies that require public 

participants; 
• contributing to the public communication strategy. 

We monitor the success of our PPI involvement by maintaining a PPI activity log in the form of a ‘You 
said, we did’ record. This activity log is updated by the work package 1 leads after each meeting and 
signed off by the PPI co-applicants. 

We have access to a PPI panel for diet and obesity research that is maintained by researchers 
working on the NIHR Biomedical Research Centre in Oxford, which we will use when necessary for 
additional PPI input.

8.5 Protocol compliance 
Adherence to the protocol will be monitored at full project meetings (which occur every three months), 
where it is a standing item on the agenda. Work package leads will report back on progress and will 
update the study PIs on any deviations from the published protocol. Once the proposed deviations have 
been confirmed (and any necessary amendments to the ethical reviews have been completed) the 
protocol will be amended and a new version will be published. New versions of the protocol will be 
tracked by date and version number on the front page and in the page footers. The appendix of the 
protocol will note what the amendments were and provide a short summary.

8.6 Data protection and patient confidentiality 
The exact methods that will be used to ensure data protection and participant confidentiality are 
currently under development subject to review by Information Governance at the University of Oxford. 
Once these methods are finalised we will update the protocol and note the amendments in the 
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appendix. Our plans will comply with the Data Protection Act 1998 and will ensure all data that are 
collected are securely managed and maintained, and only stored for as long as is needed for the 
purpose of the COPPER project.

8.7 Indemnity
The University of Oxford has a specialist insurance policy in place which would operate in the event of 
any participant suffering harm as a result of their involvement in the research (Newline Underwriting 
Management Ltd, at Lloyd’s of London).  

8.8 Access to the final study dataset
Plans for accessing study datasets are detailed in the COPPER project Data Access and 
Management Plan, which will be published in May 2022.A link to this plan will be added to the protocol 
once it is published.

9 DISSEMINIATION POLICY
9.1 Dissemination policy
We will produce a final report that summarises all of the work in the COPPER project and will be 
published towards the end of year 3. This final report will provide the basis for our communications 
strategy, which will translate the findings for the public and policymakers. We also anticipate that the 
project will produce around twelve academic papers. From work package 1, we will publish papers on the 
public survey, discrete choice experiment, deliberative forums, and follow-up focus group. For the 
modelling work packages we will publish papers on change in household spend, macroeconomics, health 
and the environment, both for the total population and focussing on inequalities. As part of the methods 
development for this project we will develop a linked dataset of food consumption, price and 
environmental outcomes which we will make available for use by the academic community, and our 
integrated modelling infrastructure will be suitable for further food system policy research. 

We will work closely with our research partners the Food Foundation to use existing expertise and 
networks for public engagement. Our engagement activities will include dedicated communications 
support for all published papers to ensure maximum reach through social media and mainstream media, 
including through translation of research findings into infographics. To enhance the accessibility of our 
findings, we will work with a graphical illustrator and our PPI co-applicants to produce an engaging two-
page overview of study results aimed at the general public, which we will translate into Polish, Welsh, 
Urdu and Punjabi (the non-English languages with largest number of speakers in the UK). For 
engagement with policymakers we will develop policy briefs based on our final report which we will host 
on our website and circulate around a contact list of relevant people working in Office for Health 
Improvement and Disparities, Department of Health and Social Care, Department of the Environment, 
Food and Rural Affairs, and HM Treasury.
 
9.2 Authorship eligibility guidelines and any intended use of professional writers
For all COPPER project academic outputs, including the final study report, authorship will be 
determined on the basis of the International Committee of Medical Journal Editors criteria for 
authorship.
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11. APPENDIX: AMENDMENT HISTORY

Amendment 
No.

Protocol 
version no.

Date issued Author(s) of 
changes

Details of changes made

1 1.1 22/12/2023 Peter 
Scarborough

1. The contact details of the 
protocol authors were updated.

2. The search strategy for the 
scoping review was updated.

3. The name of the research 
agency used for the DCE was 
updated.

4. The number of deliberative 
forums that will take place was 
reduced from three to two.

5. Reference 33 was updated.
6. The inclusion criteria to identify 

low income participants were 
adapted.


