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Why School Meals Matter

School meals as a leverage point for 

healthier and sustainable diets

Å 1 in 4 children rely on school 

meals daily

Å School meals influence diet 

quality and food preferences 

Menu design influences 

environmental impact

Particularly important in socioeconomically deprived areas
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FixOurFood cohort:
Observations 
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Baseline Findings from FixOurFood School Observations

Å 18 primary schools across Yorkshire

Å 3,526 lunch plates photographed and analysed

Å Frequent selection of meals with:

Å High saturated fat

Å High carbon footprint

Å Limited fibre-rich plant-based uptake

Highlighting the need for healthier, lower-carbon 

menu options

What We Observed in Schools
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Aim of the study

Reformulate high-impact meals

Improve:

ǒ Saturated fat

ǒ Fibre

ǒ /hіŜ

Maintain:

ǒ Cost feasibility

ǒ Child acceptability

To develop and evaluate co-

designed menu swaps to 

improve nutrition and 

environmental sustainability 

of primary school meals in 

Bradford, UK.
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Study Design Overview
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Simplified Study Design
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Co-Design Workshop

Stakeholders:

ǒ Local authority

ǒ School caterers

ǒ Researchers

Selection criteria:

ǒ Popularity in school menus

ǒ Environmental impact (/hіŜ)

ǒ Practical feasibility for caterers

Development of candidate menu swaps
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Recipe Reformulation

12 redesigned recipes

Å 6 vegetarian swaps

Å Whole-food plant-based 

and low in dairy

Å 6 blended meals 

Å Reduced meat proportion 

Å Fibre enrichment
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Nutritional & Environmental Analysis

Å Nutritics software (Research Edition 
v6.12)

Å Ingredient-level reformulation

Å Carbon footprint (/hіŜ) calculation

Å Cost analysis using supplier data
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Results
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Recipe Pair (Original Ÿ Revised)Saturated 

Fat (%)

Dietary 

Fibre (%)

Carbon 

Footprint (%)

Cost (%)

¢ǳƴŀ aŜƭǘ Iƻǘ .ŀƎǳŜǘǘŜ Ҧ /ƻǊƻƴŀǘƛƻƴ /ƘƛŎƪǇŜŀ {ŀƴŘǿƛŎƘ-84 +267 -79 -41

/ƘƛŎƪŜƴ YƻǊƳŀ Ҧ /ǳǊǊȅ /ƭǳō 5ŀƭ ǿƛǘƘ /ǊƛǎǇȅ /ƘƛŎƪǇŜŀǎ ŀƴŘ /ƻǊƛŀƴŘŜǊ 
Yoghurt

-66 +334 -16 -55

aŀŎ ϧ /ƘŜŜǎŜ Ҧ /ǊŜŀƳȅ /ŀǳƭƛ aŀŎ άbέ /ƘŜŜǎŜ ŀƴŘ tŜŀǎ-79 +154 -40 +63

IƻƳŜƳŀŘŜ /ƘŜŜǎŜ ϧ hƴƛƻƴ tŀǎǘȅ Ҧ LƴŘƛŀƴ-Style Sausage Rolls -60 +42 -38 -40

/Ƙƛƭƭƛ ϧ wƛŎŜ Ҧ [ƻŀŘŜŘ aŜȄƛŎŀƴ ²ŜŘƎŜǎ-53 +200 -84 +10

.ǊŀƛǎŜŘ {ŀǳǎŀƎŜ Ҧ /ƻǿōƻȅ {ŀǳǎŀƎŜ ŀƴŘ .Ŝŀƴǎ-89 +127 -77 +38

Beef Burger in a Bun (blended) -61 +45 -9 -24

Mild Chicken Curry (blended) -38 +144 -34 -16

Spaghetti Bolognaise (blended) -25 +1 -31 -20

Meat Lasagne (blended) -16 +24 -23 -13

Chicken Pie (blended) -1 +112 -29 -30

Cheese & Tomato Pizza (blended) -20 +19 -16 0

Matched recipe comparisons: percentage changes between baseline and new recipes
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Nutritional Improvements

Vegetarian swaps

Å {ŀǘ ŦŀǘΥ ҍро҈ ǘƻ ҍуф҈

Å Fibre: up to +334%

Blended meals

Å {ŀǘ ŦŀǘΥ ҍм҈ ǘƻ ҍсм҈

Å Fibre: up to +144%
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Environmental Impact

Vegetarian swaps

Å /hіŜΥ ҍмс҈ ǘƻ ҍуп҈

Strongest reductions in plant-
based swaps

Blended meals

Å /hіŜΥ ҍф҈ ǘƻ ҍоп҈

Blending = incremental but 
scalable strategy

Plant-forward reformulation substantially 
lowers environmental impact
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Cost Implications

{ƻƳŜ ƳŜŀƭǎ ҧ Ŏƻǎǘ όҌмл҈ ǘƻ Ҍсо҈ύ

Å Vegetarian meals

Å Due to ingredient substitutions

hǘƘŜǊǎ Ҩ Ŏƻǎǘ όǳǇ ǘƻ ҍрр҈ύ

Improvements possible without consistent cost increases
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Acceptability (Tasting workshop)

Å 34 children

Å Age 6ς11

Å Hedonic liking scale



18



19



20



21

Acceptability Results

No major rejection patterns observed.
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Menu Finalisation Before Implementation

Ễ Minor recipe revisions made based on tasting workshop feedback , in 

collaboration with FM Catering and ProVeg , particularly for lower-

scoring dishes 

Ễ Final 12 revised recipes combined with 8 remaining dishes  to create 

a full menu 

Ễ Two-week rotating menu with two daily main meal options  

Ễ Menu optimisation conducted by the SNEAK team

Menu Architecture (SNEAK) 

Modelling of over 3.6 million menu combinations across 10 school days  

Optimised for nutrition, carbon footprint and cost
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Final menu implemented across five Bradford primary schools
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Key Messages

Menu reformulation represents a realistic pathway towards healthier and more 

sustainable school food systems.
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Real-world feasibility 

               Implementation  of new dishes across 5 schools

Follow-up acceptability  - catering interviews, 

focus groups with children

Follow-up menus analysis  

Next Steps 



Acceptability of new school menus for 

population and planetary health: a proof -of -

concept study

SUNDUS MAHDI1, Zeynep Caferoglu Akin1,2, Nicola Nixon1, Louise 

Padgett1, Bob Doherty3 & Maria Bryant1,4

1Department of Health Sciences, University of York, York, UK
2Erciyes University, Kayseri, Turkey
3Department for Business & Society, University of York, York, UK
4Hull York Medical School, University of York, York, UK
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Aims
Evaluate the acceptability 

of healthier and more 
sustainable new menus 
among school children 

and head chefs.

Sample
5 primary schools were 

selected via Bradford City 
Council. 2 rural and 3 

urban.

Aims and Methods
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Results: Perceptions and Acceptance of the New Menu

Child preferences 
and attitudes

Safe options Visual appeal and noticeable 
changes to menu

I love trying new things, but when my concern is 
ċШĦőŔũĬШŔƚШŰŸƣШĲċƣŔŰŊШŔƣШƣőċƣќƚШƽőĲŰШfќůШũŔťĲЯШљ ŸЯШ
ŰŸЯШƽĲШĬƖċƽШċШũŔŰĲШƨŰĬĲƖШƣőċƣШŰŸƽњвůċǃĤĲШŢƨƚƣШ
cut back on your lentils and just give them a bit 
more meat for the protein [Head Chef]

I normally eat the same things until 
something comes up on the menu 
that looks really nice [Pupil]
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Results: Nutritional and Environmental Value

Health outcomes: healthier, 
more energy and allergy 

considerations

Sustainability: Good for 
the planet but waste 

implications
Understanding importance of 

new menus

fШƣőŔŰťШĤĲĦċƨƚĲШŸŉШċũũШƣőŔƚШċƚШƽĲũũЯШƣőĲǃќƖĲШċũũШ
mothers [kitchen staff], so they want to see how 
to hide things like that, I will start doing it with my 
grandchildren, so that they will eat more veg, and 
those sauces are a gamechanger [Head Chef]

I think they have made it a lot healthier, 
because you can't see in this picture, but 
they've added, like, some greenery onto 
the loaded wedges [Pupil]



30

Results: Implementation Feasibility and Kitchen 
Logistics

Cost implications
Staffing and labour: impact on 

preparation time, adequate 
team & resource constraints

Implementation and 
recipe difficulty

вŔŰШƣőŔƚШťŔƣĦőĲŰШfќůШƣőĲШŸŰũǃШĦŸŸťШőĲƖĲЯШƣőĲƖĲќƚШŸŰũǃШ
ůĲШĬŸŔŰŊШŔƣЯШƽőĲƖĲċƚШŸƣőĲƖШťŔƣĦőĲŰƚШƣőĲƖĲќƚШůŸƖĲШ
ƚƣċŉŉЯШƣőĲƖĲќƚШƣƽŸШĦŸŸťƚШċŰĬШƣőŔŰŊƚШũŔťĲШƣőċƣЮШШÉŸШ
ƚŸůĲШĬċǃƚШƣőĲƖĲќƚШĤĲĲŰШƣőċƣШůƨĦőШƓƖĲƓШfќƻĲШŰŸƣШ
even had time to do anything else [Head Chef]

ÅĲċũũǃШĲċƚǃЮШШ ŊċŔŰЯШƣőĲШĤƨƖŊĲƖƚвШ
ƣőĲǃќƖĲШŰŸƣвШŔƣШƽċƚŰќƣШĬŔŉŉŔĦƨũƣШƣŸШŉŸũũŸƽЮШШ
ÑőĲƖĲќƚШŸĤƻŔŸƨƚũǃШůŸƖĲШƣŸШĬŸЮШШ7ƨƣЯШ
yeah, really easy, found it really easy to 
do [Head Chef]
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Results: Stakeholder Engagement and Impact

Impact on- and methods to 
increase- meal uptake

Collaborative decision making, 
taster sessions and parent and 

chef involvement

Study support and 
acceptability

fШĬŸŰќƣШũŔťĲШŔƣЮШШfШĬŸŰќƣШũŔťĲШƣőĲШŉċĦƣШƣőċƣШfШƽċƚŰќƣШŊŔƻĲŰШ
ċŰǃШŔŰƓƨƣШŔŰƣŸШŔƣШċƣШċũũШċŰĬШƚŸƖƣШŸŉШƣŸũĬЯШљÑőŔƚШŔƚШƽőċƣШ
ǃŸƨќƖĲШĬŸŔŰŊЯњШĤċƚŔĦċũũǃЯШљòŸƨШĬŸŰќƣШőċƻĲШċШĦőŸŔĦĲЯњШ
ċŰĬШfШĬŸŰќƣШũŔťĲШƣőċƣШĤĲĦċƨƚĲШŸĤƻŔŸƨƚũǃШfШťŰŸƽШĤĲƣƣĲƖШ
than [caterer] and even the Head what the kids will 
ċŰĬШƽŸŰќƣШĲċƣШяcĲċĬШ9őĲŉѐ

I think that would be better in case if 
you order and you don't like it, you can 
try it first in a little pot [Pupil]



32

Results: Adaptability and Long-term Integration

Tweaks to recipes and 
preparation techniques

Long-term adoption of 
new recipes

Menu architecture, recipe, 
and lunchtime service 

improvement

At the moment the lentils that you are putting 
into like the lasagnas and the cottage pie and 
ƣőŔŰŊƚШũŔťĲШƣőċƣШfШƣőŔŰťШŔƚШŉċƖШƣŸŸШůƨĦőбШǃŸƨќƖĲШ
taking away too much meat.  Maybe do 75% 
meat, 25% lentils [Head Chef]

I want like pizza day to be on 
Thursday and then burger day to be 
on Friday [Pupil]
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Survey: New Menu Child Acceptability
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Survey: New Menu Head Chef Acceptability

Cauli mac n cheese

Burger

Indian sausage roll

Mild chicken curry
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Discussion

One size does not fit all

Risk avoidance

Blended recipes > New recipes

Tasting opportunities

Ordering systems and decision making

Intervention fidelity and unintended consequences
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Future learnings

Optimal post-
implementation 
data collection 

period

Over-representation 
of chickpeas and 

lentils

Involvement of kitchen team 
in decision making during 
intervention design and 

implementation

Menu architecture 
to consider 

preparation time & 
child routine

Allergies to 
legumes
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BeanMeals is researching systemic 
innovation in the food system using two 
ƴƻǾŜƭ ŎƻƳƳƻƴ ōŜŀƴ ǾŀǊƛŜǘƛŜǎ όΨ/ŀǇǳƭŜǘΩΣ ŀ 
ƴŀǾȅ ōŜŀƴΤ ŀƴŘ ΨDƻŘƛǾŀΩΣ ŀ ōƭƻƴŘŜ ƪƛŘƴŜȅ 
bean)

V Developed for UK growing conditions
V Quick-cooking
V High soluble fibre, gluten-free and low 

glycaemic index
V N-fixing



Four research themes

1.Determine how to promote healthy diets with bean-based 
meals low in fat, salt and sugar

2.Assess how to produce and supply bean-based foods and 
ingredients

3.Estimate health, environmental and enterprise benefits/trade-
offs of scaling UK beans

4.¦ƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǘƻ ŘŜǎƛƎƴ ŀƴŘ ƛƳǇƭŜƳŜƴǘ ΨŦƻǊƪ ǘƻ ŦŀǊƳΩ 
systemic innovation

Case study in Leicester and Leicestershire (6 primary schools)
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Bean-based 
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