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 ��The measure of 
sustainability was carbon 
footprint, expressed as 
kgs of CO2e
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Research in detail - Continued

UK
The organisation for school meals in the UK varies 
across the devolved administrations. In Scotland, most 
services are organised by local authorities, but elsewhere 
the spatial scale of governance varies, from municipal 
to individual school level. In all areas, a mix of direct 
operation and use of private caterers exists. 
A nutritional standards framework has been in place 
since 2014 (2003 in Scotland), and promotion of 
sustainable procurement exists, notably through the 
Food For Life programme of the Soil Association. 
Both the LOC and LOW models here are located in 
regions scoring relatively high on social deprivation 
indices, and where local authorities organise the meals 
for the vast majority of schools. The LOC case study 
was in Durham, a region in north east England. All 
procurement and catering activities were contracted to a 
private caterer: this firm cooked almost all meals on-site 
in schools, at a full set price of £2.00 (€2.28). 
The LOW model was in Inverclyde, a small region in west 
central Scotland. Here, the local authority operated the 
procurement and meals service directly, and almost all 
meals were cooked on-site in schools, at full prices of 
£1.95-£2.00 (€2.21-€2.27). 
In both UK cases, the contracting cycle was five years, 
with relatively small numbers of suppliers (three in LOC 
case, four in LOW).

Data collection and analysis
Data collection and analysis for this research was 
undertaken from spring 2017 to autumn 2018. 
Researchers gathered procurement invoices and logistics 
information from the suppliers to the catering services 
in each of the ten models. These data were used to 
estimate the carbon footprints of each model’s meal 
services. 
Researchers also conducted in-depth interviews with 
key stakeholders in each model, including municipal/
policy officials, procurement officers, suppliers, catering 
managers and school staff. This added granular detail 
like where meals budgets were spent and on whom, who 
people talked to in the supply chain, and how people felt 
about the meals service. 
Researchers recorded the recipes from a sample of 
daily menus in each of the models, undertook canteen 
observations and collected plate waste from a set 
of lunchtime services. This was used to analyse the 

nutritional quality of the meals, both in terms of planned 
pupil intake and actual intake (i.e. after subtracting 
nutritional loss of plate waste).  
A full description of the research methods and analytical 
techniques is available in the relevant reports on the 
Strength2Food website: www.strength2food.eu

Measuring the environmental sustainability 
of case studies
The measure for sustainability was carbon footprint, 
expressed as the total kgs of carbon dioxide equivalent 
(CO2e) emitted annually from the production, processing, 
transportation and waste disposal of food items 
procured in each case study. To calculate these emissions, 
a method similar to Lancaster and Durie (2008) was 
devised.*

For emissions relating to agricultural production, 
processing and upstream transportation of procured 
food items, researchers used the delivery invoices and 
information from food suppliers to estimate the total 
annual quantities (in kgs) of food items procured in each 
case. These annual quantities were multiplied by relevant 
per kg emissions factors. These calculations captured 
all emissions up to and including transport to first tier 
suppliers (wholesalers).
For emissions relating to the downstream transportation 
of the food items from wholesalers to the case study 
schools, researchers gathered information from suppliers 
on their vehicle types, loads, delivery round distances and 
frequencies, and then applied the estimation formula of 
DEFRA (2013).**

Finally, for emissions relating to the disposal of food 
waste, researchers collected and weighed samples of 
daily plate waste in two of the featured schools in each 
model over two week-long periods (one week-long 
period in the Greek cases). From these data, average 
annual plate wastes were estimated for all the featured 
schools in each case. This was multiplied by waste 
handling emissions factors (Moult et al, 2018).***

Measuring the economic sustainability 
of case studies
Researchers undertook local economic multiplier analysis 
of the models’ meal services. This involved estimating 
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the additional economic value generated for the local 
areas in which the meals services were located, as a 
result of the spending and subsequent re-spending of the 
catering budgets within those areas. 
For each model, the total annual meals budget was 
recorded, the proportions spent on staff and suppliers, 
and whether those recipients were local or non-local to 
the area. From these data, researchers estimated the 
proportion of monies re-spent by the budget recipients 
within the local area. 
The outcome of these calculations is a ratio expressed 
between 1 and 3, where 1 indicates no budget is retained 
within the local area, and 3, which indicates the budget 
is entirely retained and re-spent within the local area. 
The higher the ratio, the more added value is generated 
locally.

Measuring the social sustainability of case studies
For social sustainability, researchers analysed the views 
of the stakeholders in each case, regarding who they 
did (and didn’t) talk to in the supply chain, how they felt 
about their jobs, and what role the meals service played 
in the wider community. 
Canteen observations were also relevant here. These 
views and observations were collated theme by theme 
to arrive at a global assessment of how well the meals 
services contributed to social well-being.

Measuring the nutritional sustainability 
of case studies
Researchers undertook food composition analysis on a 
sample of 20 daily menus in each case study meal service 
to arrive at an assessment of the total provision of energy 
(kilocalories), macronutrients (g) (protein, total fats, 
carbohydrates, dietary fibres and saturated fatty acids) 
and selected micronutrients, in standard portions of 
meals from these menus. 
These nutritional profiles were compared against 
national (or WHO) standards, to determine what 
percentage of the daily menus met the standards or 
were excessive/deficient. The analysis of plate waste 
quantities and compositions were used to estimate the 
average nutritional losses from the case study meal 
services, and therefore what the actual nutritional intake 
of pupils was, compared with what was planned in the 
menus.

Country models nutrition comparisons
In Croatia, Serbia, Italy and Greece, the meals service 
offered only one daily option, and the style of dishes 
was quite traditional/adult in character, with no burgers, 
chips, etc. The menus of the UK cases were different, 
offering multiple daily options, and items such as 
burgers, chips, etc. 
There was considerable variation in the extent to which 
sampled menus met national standards. 
Whilst the vast majority complied with standards for 
protein and fibre (with the exception of Croatian cases 
for fibre), quite large proportions of the menus were 
either deficient or excessive in provision of energy, 
carbohydrates, total fat and saturated fat.  
Most of the Greek and Serbian sampled menus 
contained excessive total fat and insufficient 
carbohydrates, while in the UK, large proportions were 
high in total fat, saturated fat and carbohydrates. 
Of all the cases, the Italian menus performed best, with 
the majority compliant on four nutritional standards, 
including very high rates of compliance on three. 
Although the results are based on a small sample and do 
not represent the nutritional profile of the entire menu 
cycles of the case studies, they do suggest menu designs 
that were not optimising nutritional quality on the plate.

*	� Lancaster, O and Durie, D. (2008). The Social 
Return on Investment of Food For Life School 
Meals in East Ayrshire. Report prepared for East 
Ayrshire Council by Footprint Consulting.

**	� Defra (2013). Guidance on measuring and 
reporting Greenhouse Gas (GHG) emissions 
from freight transport operations. UK 
Government, Department of Environment, 
Food and Rural Affairs.

***	�Moult, J.A., Allan, S.R., Hewitt, C.N. and 
Berners-Lee, M. (2018). Greenhouse gas 
emissions of food waste disposal options for UK 
retailers. Food Policy. 77. pp. 50-58.



PAGE 32

Acknowledgements

Strength2Food
 
Strength2Food (www.strength2food.eu) is 
a 5 year project which researches, supports 
and promotes quality and sustainability in 
agricultural and food systems. The research for 
this Guide was led by University of Edinburgh 
Business School in collaboration with the 
partners listed. Our thanks go to all the 
professionals and stakeholders who helped us 
in the work.

This project has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme under grant 
agreement No 678024. This document reflects 
the views only of the authors, and the Agency 
cannot be held responsible for any use which 
may be made of the information contained 
therein.  

LEAD INVESTIGATORS:

THE RESEARCH TEAM

With thanks to: 
Writer and editor  -  Siobhan O’Neill
Creative Director and design  -  Gurd Bhandal 

Produced with the help of:

PUBLICSECTOR

Irena Colić Barić, Martina Bituh, Ružica Brečić, Ana Ilić 
University of Zagreb, Croatia 

Jelena Filipović, Zorica Aničić
University of Belgrade, Serbia 

Steve Quarrie, Ratko Bojović 
European Training Academy, Serbia 

A R I S T O T L E
U N I V E R S I T Y
OF THESSALONIKI

Efthemia Tsakiridou, Konstadinos Mattas, Christos Karelakis, 
Alexandros Gkatsikos, Ioannis Papadopoulos 
Aristotle University of Thessaloniki, Greece 

Filippo Arfini, Beatrice Biasini, Daniele Del Rio, Michele Donati, 
Francesca Giopp, Gianluca Lanza, Alice Rosi, Francesca Scazzina 
Univeristy of Parma, Italy 

CO-INVESTIGATORS:

Angela Tregear, Mary Brennan, Maysara Sayed 
University of Edinburgh Business School, UK

JANUARY 2021

Adam Wilkinson
Impact Measurement Ltd 


