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How DID you get that data!?
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The Data Pyramid (DIKW)

Activism/Impact

Raw

Meaning

Context

Application

Cleaning, 
organising

Interpretation & 
understanding

Translation to 
actionable insight



Participant recruitment

Activism/Impact

1. Legal Team
2. Information Governance

3. Data transfer 
experts

4. 5. Subject-matter experts/project 
leads (x 2)
Representing 2 project disciplines

6. Senior Leadership



The AIP Framework

ñSo yeah, so all of that stuff takes time , takes 

a lot of, you know effort . But if you don't do it  

then then you don't get the data ò

ñThere's often further [data] requests , e.g., óI 

have looked at the data and actually I want to 

look at X&Yôò 

ñWith LIDA, it feels like thereôs a 

genuine appreciation of all of the 

people  around the table and the 

expertise  that they bring.ò



The AIP Framework

ñNo oneôs gonna say, óyeah, 

help yourself to any data you 

likeô. Thatôs not realistic. 

However, until youôre clear on 

what it is you want and what 

youôre trying to prove with it, itôs 

very difficult to say yes.ò

ñI have to say, other organisations in terms 

of their data audit process, all that auditing 

sort of system and security, have been 

prolonged and lengthy and you know quite 

tricky to resolve. For our business to feel 

that we're happy to share with LIDA, itôs 

because you've got that expertise .ò

ñWe only got records that we wanted . éso 

each time they put in our criteria in it shrunk 

the data . So, from a technical point of view, 

there were less data to come over , but 

more from a commercial sensitivity  point of 

view that I think that helped usò



The AIP Framework

ñThose associated benefits are 

not articulated. In most instances 

theyôre things that the business 

would want to encourage  

anywayé They would be 

building the skills and talents  

that the business needs in our 

people for the futureò

ñTechnical challenges  sort of just because 

of the volume of the data , that sort of 

thing. So, itôs processing out of memory. 

Uhm, presents a challenge for the 

researcher to actually code that processing 

stuffò

џìĲЮŢƨƚƣЮdon't have the time to look 
at the data and immerse ourselves 
in it  in anywhere near as much time, 
you know with as much time as you 
guys do come.It [The Partnership] 

does also allow us to explore things 
that we just wouldn't touch Ѡ



The AIP Framework

ñThere is a general shift in making the most of 

dataé data sharing is happening more 

now . I mean through the (COVID-19) 

pandemic, I think has accelerated it as wellé 

to be able to respond to system shock.ò

ñéfrom both organisations we've got 

multiple individuals involved . So, if you 

know if I was to leave or if one person was 

to leave, then it [The Partnership] would 

not, you know, it would continue ò

ñI think is it goes from more being reactive 

to something which is more proactive , 

based on our strengths and we take a 

strategic view, and we focus on a few  of 

those from a university wide perspective, not 

a large number, because the danger is you 

just dilute out what you are trying to do ò 



The AIP Framework



Partnership evolution

Property 
Analytics 
projects

LIDA-{ŀƛƴǎōǳǊȅΩǎ 
strategic 

partnership 
formally announced

FIO Food project
&

DIO Food project

January 20212010(& earlier)
STRIDE validation 
study & first Big 

Data cut

2017 2022 - 2026

Participation in 
FRESH retail trials

2021 - 2026

Resource 
dependence 

model

Societal 
sector model

Industry benefit is the 
primary interest, and 

societal issue is secondary

Primaryinterest is a societal 
benefit, where it aligns to 

business goals



Application of the AIP 
framework to HFSS study

Individual retailer 
governance processes

Adequate time for scoping 
& data sharing sign-off (~8 
months) - ƣŸШĲŰƚƨƖĲШћƚċůĲќШ

data from all retailers

Cross-retailer protocol 
sign-off

Research Infrastructure 
Foundation

Well-scoped & defined data 
ask 

Regular communication 
across functions

Dedicated Data 
Management Support from 

LIDA

Improved data processing 
methods and structures

Data Sharing

Common variables & 
process

Code share between linked 
Trusted Research 

Environments

Cross-retailer check-in 
meetings

The Research 
Process

Alignment with policy challenge 
facing whole food retail sector

Agreed objectives in pre-
published protocol 

(safeguarding academic 
independence & publication 

rights) 

Communications strategy & 
sign-off т retailers named but 

not identified

Cross-retailer meetings in line 
with competition law

Partnership 
Strategy
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Food insecurity: A lack of secure access to sufficient amounts of safe 

and nutritious food for normal growth and development and an active 

and healthy life 

Source: Dowler & OôConnor 2012; The Food Foundation, 2025; Hanson & Connor, 2014; Nettle et al, 2017

In January 2025, 7.3 million 
adults were living with food 

insecurity - 14% of households in 
the UK.

Food insecurity 

in the UK  

Robust positive association  

between food insecurity 

and obesity , most notably in 

adult women in high-income 

countries



Barriers to healthy, environmentally sustainable food purchasing 

in people living with obesity (N = 583) 

Food insecurity is 
associated with...

Barriers to purchasing healthier and more 
sustainable food in retail settings

Experience of barriers

but not withé

Greater
food environment  

barriers
(price, transport, 

distance) 

Poorer mental 
health

 

Greater stigma of 
being food 
insecure

Poorer physical 
health

Sustainable diet 
knowledge

Greater
food preparation  

barriers 
(time available to 

shop, time available 
to prepare, cooking 

skills)

Lower healthy 
diet knowledge

Stone, Christiansen, Johnstone, Brown, Douglas, & 

Hardman (2025). Food Policy, 131, 102798, 
doi.org/10.1016/j.foodpol.2025.102798

https://doi.org/10.1016/j.foodpol.2025.102798


Stone, Christiansen, Johnstone, Brown, Douglas, & 

Hardman (2025). Food Policy, 131, 102798, 
doi.org/10.1016/j.foodpol.2025.102798

https://doi.org/10.1016/j.foodpol.2025.102798


Current Aim & Research Question

Aim: To explore the perspectives and views of UK 

supermarket nutritionists on interventions for healthy 

sustainable food purchases.

Research question: What are the perspectives, views, 

and experiences of a range of UK supermarket 

nutritionists on the acceptability and feasibility of 

implementing and evaluating affordability interventions for 

healthy sustainable food purchasing?



Methodology

ÅRecruited senior nutritionists from UK supermarkets.

ÅTen supermarkets were approached (98% Grocery Market Share).

ÅSeven agreed to take part (85% GMS, budget to higher-end retailers).

ÅSemi-structured interviews conducted online in August-October 2023.

ÅInterview transcripts underwent thematic analysis Ÿ Four themes (with 

twelve associated sub-themes). 



Business pledge: 
Supermarkets' 

Commitment to Health 
and Sustainability

Supermarkets' Ethical Obligations to 
Health and Sustainability

Strategic Alignment with 
Health and Sustainability 

Health and Sustainability 
Embedded in Supermarket 
Identity ¯So, because it all falls under the actual 

business vision, then it would technically 

sit under the CEO and the board to 

make sure everything is happening ° 

Supermarket D
S̄o, we've got a rich legacy really . So, we were 

one of the first retailers to have a healthy living 

brand - so health has always been a part of our 

DNA S̄upermarket E

Ī guess the case with sustainability is that 

we as a food industry and as a big retailer 

have our part to play  in helping to ensure 

that we have a sustainable future for 

everyone° Supermarket A

Theme 1



Perceived Customer 
Ambivalence: The Challenge of  
Healthy Food Demand

Balancing Act: Profitability 
vs. Healthy Food 
Promotion

Ƈ¯× 4ĉ ~çêĜ !ûĘ×ÀÓĹƈ 
Gap

Expecting the Unexpected: 
Mismatched Intervention Effects 
and Competing Messages in 
Supermarkets

Navigating 
complexities in healthy 
food promotion in the 

supermarket

Ƈ¯× çÀĲ× ġç× -êââ×Ĝġ KĂáûĥ×ĂÍ× 
gĲ×Ę ~ç×āƈŭ .ĉĂġĘĉû gĲ×Ę gĳĂ 
Brand Products

¯To be honest when I was reading this question, I 

was thinking "we're already doing these things 

[price/ promotion of healthy food] and most 

retailers are ", so it made me question what are the 

participants classing as healthy? Why do they think 

that we're not doing this? Is it something we need to 

do more of?° Supermarket D

¯You know there's a commercial element around what's 

commercially viable because healthier food is less profitable. 

A key element of our strategy that we're putting forward, our 

ambition, is to make it profitable and sustainable to make healthy 

choices accessible, because otherwise we can't do it because we 

are a business, it can't be a charitable intervention because you 

can only support that for a period of time° Supermarket C

¯And I think if anything, what we are seeing is that these 

hypotheses are one thing, but what happens in real life is quite 

another , especially when there's so many other things going on 

in the store ° Supermarket A

¯It [health targets/commitments] most likely would be on 

own brand stuff just because we have the biggest 

influence over them . So yeah, all of our own brand 

products would have to meet salt, calorie targets and use 

recyclable packaging, have fair trade ingredients° 

Supermarket D

¯Whilst customers say that they want healthier 

choices, they don't necessarily shop in that 

way¤And the issue is that even when you promote 

those healthier choices, it doesn't necessarily mean 

that customers buy more of it° Supermarket A

Theme 2



Evaluation Challenges 
and Pursuing 
Collaborative 

Solutions

Illuminating Supermarket Blind 
Spots: Limitations in 
Evaluation and Reporting

Collaborating towards a 
healthier, more sustainable 
future

¯And I think generally as retailers, I think we are all in 

agreement that actually there are so many trials 

going on , so, how do you work out what's different 

and what's new and what's really going to turn the 

dial?° Supermarket E

¯I think sometimes there isn't a clear, best practice guide 

out there of what we should be doing .¤I suppose it's 

about bringing research and academic research and the 

right partners together to help us on that journey " 

Supermarket G

Theme 3



Navigating the 
Undefined: Challenges 

in Promoting 
Sustainable Food 

Choices

The Complexities of  
Defining and Promoting 
Sustainable Food Choices

Estimating Sustainability 
through Accredited Sourcing 
and Proxy Measures 

Ȳeah, mainly I think we haven't got a definition . 

Unlike for health where we've got our healthy our 

own brand logo, we haven't got an own brand 

sustainable logo° Supermarket B 

T̄he best shortcuts that we have are things like 

certification schemes: Responsibly sourced? Fair 

trade? Because things like that, which are third-

party organisations, validate one aspect of the 

sustainability of a product we could potentially use° 

Supermarket A

Theme 4



Conclusions

Affordability interventions are complex. More nuanced 
understanding of food retail environment needed

Supermarkets are in a paradoxical situation ς commitment and 
willingness vs. financial, logistical, and behavioural challenges

Further exploration of collaboration opportunities across the food 
retail sector could produce valuable insights to supporting future 
policy and practice



Key Recommendations

Policymakers
× Ensuring food promoted 

in supermarkets are in 
favour of health.

× Incentivising healthier, 
more environmentally 
sustainable retail while 
mitigating financial risk 
associated with 
affordability 
interventions.

× Addressing underlying 
socio-economic factors 
that contribute to food 
insecurity.

Retailers
×Collaborating with 

academics and 
stakeholders to evaluate 
viable interventions, aligning 
with public health 
objectives and economic 
realities.

× Stable, sustained low prices 
on healthy food items, 
moving away from 
fluctuating deals/ offers.

×Mindfulness of the stigma 
and the often-demoralising 
experience shopping can be 
for those living with obesity 
and food insecurity.

Healthcare Professionals
× Sensitive discussions 

around food insecurity.
×ÖŰĬĲƖƚƣċŰĬШƓċƣŔĲŰƣќƚШ

food environment and the 
challenges of accessing 
affordable, healthy foods.

× Provide practical advice 
and support with 
budgeting strategies 
where appropriate.
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Harnessing supermarket 
transaction data to improve 

population and planetary health

Dr Emma Wilkins
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The food 
system 
ŎƻƴǘǊƛōǳǘŜǎΧ

1/3 
Greenhouse 

Gas 
Emissions 
(GHGE)

70%  
freshwater 
withdrawal

Uses >1/3 
available 

land

Net Zero
Targets 2050

=
Consumer-side 
reductions 15-

30% GHGE

Increasing 
population = 

50% 
more 

food by 2050



2 in 3 adults 
overweight

1 in 3 children 
overweight

Poor Nutrition: 
£268 billion UK 

annually

40% increase in 
food prices in 5 

years

> 1 in 10 
households food 

insecure



²Ŝ ƪƴƻǿΧ

Diets that tend to be healthier also 
tend to be greener. 

30% reduction in greenhouse gas 
emissions by adhering to Eatwell 
Guide (Scheelbeek et al. 2020)
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<1% meet EW 
Guidelines

(Scheelbeek et al., 2020)



People buy products ƴƻǘ ŘƛŜǘǎΧ

We need a product-level understanding of 
sustainability and how this interplays with 
ƘŜŀƭǘƘ ŀƴŘ ŎƻǎǘΧ
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Supermarket 
Transaction 
Data
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1Based on product data provided by NIQ Brandbank © 2021-22 
2Poore & Nemecek(2018) Science 360, 987-992

Health Outcome
Å HFSS (High in Fat, Salt and Sugar)
Å Policy-relevant proxy for heath 
Å 1 = less healthy, 0 = healthier

Environmental Impact
Å Unweighted average of scaled GHGE, 

Land Use and Water Use. 

Food Cost 
Å per kg

DATA OUTCOMES
Loyalty Card Transaction Data
- 12-months (2022)
- anonymised 
- Yorkshire & the Humber, UK
- diverse shoppers (regular visits with purchases 

across a range of products)

Environmental Sustainability Data
- From Poore & Nemecek2 global average data on 

GHGE, Land Use and Water Use for 43 
commodities.

Product-Level Nutrition Data 
- from retailer & Brandbank1
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Results

1. Sustainability Footprints

2. Sustainability x Healthiness x Cost

3. Sustainability x Deprivation
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SUSTAINABILITY
FOOTPRINTS

GHGE footprint = 360 million kg CO2 eq = 6 million tree 
seedlings over 10 years 

>27,000 products (>160 million sales)

Diverse 
shoppers 
in Y&H 
only!

Land use footprint = 930 km2.years = 130,000 football 
pitches

Water use footprint = 46 billion litres = 18 million Olympic 
swimming pools
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Methods Matter 
We need multiple lenses to get full 

picture.  
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How do sustainability, health and cost interrelate? (per kg)
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Products that are healthy and low-
impact are considerably cheaper (on 
average) than unhealthy and high-

impact. 



Food Category GHGE (per kg) %HFSS Median Price (£/kg)
Mineral or spring waters 0.16 0 1.19

Soft drinks (inc. fizzy and ready to drink fruit drinks) 0.34 38.1 1.84
Citrus fruits (fresh) 0.39 1.9 2.08

Apples (fresh) 0.43 0 2.43
Fruit and vegetable juices 0.44 12.3 2.33

Potatoes 0.46 6.8 2.4
Root crops, non-starchy bulbs and mushrooms (fresh, chilled or frozen) 0.5 1.4 2.84

Cabbages (fresh or chilled) 0.51 0 3.77
Vegetables grown for their fruit (fresh, chilled or frozen) 0.53 1 4.08

Leaf and stem vegetables (fresh or chilled) 0.53 0 7.27
Fresh vegetables (other) 0.81 10.3 4.83

Preserved fruit and fruit-based products 0.85 5.4 4.25
Bananas (fresh) 0.86 0 1.56

Salt, spices, culinary herbs and other food products 0.89 59 13.19
Dairy alternative 0.98 35 1.75
Dried vegetables 0.98 0 2.21

Other fresh, chilled or frozen fruits 1.05 0 4.13
Stone fruits (fresh) 1.05 2.1 3

Pears (fresh) 1.05 0 2.36
Other preserved or processed vegetables 1.23 30.2 3.68

Savoury snacks 1.43 93.2 11
Berries (fresh) 1.53 0 8.68

Bread 1.57 15.8 3.63
Jams, marmalades 1.6 98.2 5.84

Other breads and cereals 1.64 51.9 5.67

Sustainable Healthy Cheap
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We should prioritise fruits and 
vegetables in our diets for health and 

environmental sustainability



Results

1. Sustainability Footprints

2. Sustainability x Healthiness x Cost

3. Sustainability x Deprivation



Lower levels of deprivation Lower levels of deprivation

Emissions 
per kg

Total 
Emissions 
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How does sustainable purchasing vary across levels of deprivation?
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Deprived Affluent
Purchase foods less 
sustainable per kg

--
Healthy & 

sustainable foods 
more available/
accessible (£)

Bigger sales 
footprints

--
Higher footprint due 

to food waste? 

Higher % of total 
purchases at 

retailer?



Conclusions ς Policy & Industry
Food Data Transparency Partnership

Å#FoodDataRevolution. We need per kg and sales footprint measures 
across detailed food categories, using local and/or product-level 

estimates. 

ÅMake information available to guide choices ς Eco-Labelling?

ÅEnsure budget and low-cost foods are as sustainable and healthy as 
possible (reformulate and offer price discounts).



FIO Food Environmental Sustainability Look-Up Tool



!ŎƪƴƻǿƭŜŘƎŜƳŜƴǘǎΧ

Prof  Michelle Morris

Prof  Mark Gilthorpe 

Prof  Mark Green

Core Team

Dr  Mariana Dineva

FIO Food Team

Questions: E.L.Wilkins@Leeds.ac.uk

This work was part of the FIO-Food project, funded through the Transforming the UK Food System for Healthy People and a Healthy Environment SPF 
Programme, delivered by UKRI, in partnership with the Global Food Security Programme, BBSRC, ESRC, MRC, NERC, Defra, DHSC, OHID, Innovate UK and FSA.

Linkage 
Method

Look-Up 
Tool



DIO-Food - Using supermarket transaction data to 
evaluate the impact of the High in Fat, Sugar and Salt 
(HFSS) legislation on purchases of HFSS products 

and whether the legislation was equitable

Funding: 

This research was funded through the Transforming the UK Food System for 

Healthy People and a Healthy Environment SPF Programme, delivered by 

UKRI, in partnership with the Global Food Security Programme, BBSRC, 

ESRC, MRC, NERC, Defra, DHSC, OHID, Innovate UK and FSA.

WP6 received additional support from IGD (the Institute of Grocery Distribution) 

through their Social Impact programmes on healthy and sustainable diets. 

Dr Alice Kininmonth

23rd March 2025



The HFSS Legislation in England

Which 
products are 
in scope?

Who does the 
legislation 
apply to?

Which areas 
are restricted?

Who is liable 
and who carries 
out 
enforcement?

Pre- packaged foods 
that are within the 13 in 
scope categories and 
defined as high in fat, 
sugar and salt by the 
2004/5 UK Nutrient 
Profiling Model

The legislation applies to 
businesses with over 50 
employees both instore and 
online.

Specialist Retailers such as  
chocolatiers, confectioners, 
and cake shops are exempt 
from location restrictions. 
Stores with a square 
footage of <2,000 are 
exempt from the location 
restrictions

In scope HFSS products 
cannot be placed in 
check out areas, end of 
aisles and entrances to 
physical stores, as well 
as their online 
equivalents. 

Businesses are responsible 
for ensuring compliance 
with the regulations. This 
includes proper placement 
of HFSS products both in -
store and online. 

Local authorities are 
responsible for enforcing 
the HFSS regulations.

The restrictions on the placement of HFSS (high in fat, sugar or salt) 
products in stores and online came into force in England in October 2022
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Research questions

Were the impacts of the HFSS legislation equitable across 
deciles of the Priority Places for Food Index (PPFI)1? 

What were the impacts of the HFSS product placement 
legislation on sales on in-scope HFSS products?

2

1

1Priority Places for Food Index is a composite index identifying neighbourhoods most vulnerable to the cost-of living increases 
and with less access to affordable, healthy and sustainable food. https://priorityplaces.hasp.ac.uk/



Research design & data sources

Daily food and drink sales data was obtained for up-to-18 months pre-
legislation and 12 months post-legislation from 4 major UK retailers, 
who collectively represent 65% of UK supermarket sales.

Data were obtained for 640 stores across England (n=160 per retailer), 
and 200 stores across Scotland and Wales (n=50 stores per retailer)1

1Stores selected from the total pool of stores that sell foods and beverages and meet legislation store size requirements, identified from the 2023 Geolytix Retail Points dataset.
2Priority Places for Food Index https://priorityplaces.hasp.ac.uk/

Product nutrition data for branded and own-brand food and beverage 
products were obtained from retailers and NIQ Brandbank to assign a HFSS 
status to sold products.

Equal number of stores selected across each decile of the Priority Places 
for Food Index2 (16 stores per decile).



Real world data at scale

11.6 billion items 
sold overthestudy period acrossthethree retailers

37 thousand
Average numberof unique products per retailer

480 stores 

in England within our sample

2.5 years
of daily store-leveldata

6.8 billion kg
sold overthe study period acrossthe three 
retailers

3 retailers
Three of the major UK supermarket retailers



Planned approach vs reality

Planned approach

Real-world research

Findings from mixed-methods revealed that store level changes were introduced across borders, in 
stores in Scotland and Wales despite the legislation not mandated outside England.

Manufacturers reformulated branded and own-brand products in response to legislation to achieve 
compliance. Product reformulations happened across all UK nations.

Intervention Control



Analytic approach

Interrupted time series analysis was used to estimate the effect of the legislation on in-scope 
HFSS sales by weight and unit volume

Separate interrupted time series analysis models were run for each retailer for stores in 
England.

Effect estimates were pooled across retailers in a random-effects meta-analysis model to 
provide an overall pooled estimate of the impact of the legislation.



By weight 
decreased 0.63 
percentage points
Baseline 9.4%

By units sold 
decreased 1.19 
percentage points
Baseline 19.5%

Pre-Legislation Forecast

Post-Legislation

Interrupted Time Series Analysis: Results

These percentage point reductions correspond to a 6.7% and 6.1% relative 
decrease from original levels



Magnitude of effect

220,000

The estimated reduction of in-scope HFSS purchases 
attributable to the legislation across all stores in England is 

tonnes over a year1

2 million
This equates to 

1These estimates were calculated by taking average sales (by weight and by unit volume) across the 12-months leading up to the legislation; applying the meta-analysis result to calculate the average reduction in HFSS product sales 

(by weight and by unit volume) per store attributable to the legislation across this period and then extrapolating to all stores in England that would be eligible for HFSS legislation. Since we do not have data on exact numbers of stores 

eligible for legislation, we applied the calculation to the 6023 grocery stores in England sized over 280m2, identified from Geolytix (2023 - https://geolytix.com/blog/supermarket-retailpoints/). The change does not include any longer-

term changes in HFSS/non-HFSS purchases over the period e.g. as a result of inflation; instead we estimate the impact of the legislation after accounting for (i.e. excluding the impact of) these longer-term trends.

fewer items sold per day

https://geolytix.com/blog/supermarket-retailpoints/
https://geolytix.com/blog/supermarket-retailpoints/
https://geolytix.com/blog/supermarket-retailpoints/


Results by retailer

Pre-Legislation Forecast

Post-Legislation

Reduction in 
sales observed in 
2 retailers
(by weight = 0.88 & 0.87 
percentage point reduction) 

Pre-Legislation Forecast

Post-Legislation
No difference
1 retailer 
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All areas affected 

equally

Lowest 

priority*

Highest 

priority*

Where there was an impact seen in the retailers it was equal across 
different areas 

Were impacts equitable?



Key takeaways

The legislation reduced sales of in-scope HFSS products as a proportion of 
total sales by weight and by unit volume.

Impacts of the legislation on sales of HFSS products wereequitable

*Priority Places for Food Index https://priorityplaces.hasp.ac.uk/

First study to use supermarket sales data from 3 UK retailersto independently 
evaluate the effectiveness and equitability of thelegislation.

The findings are promising and demonstrate that restricting placement-based 
promotion of less healthy foods can lead to meaningful change in sales.
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