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[bookmark: _Toc191031946][bookmark: _Toc173241619]Table A. List of nutritional indicators for public canteens assessment from the Regional Sanitary Service of Emilia-Romagna
	N
	Indicators

	1
	Fresh bread 1 portion per day

	2
	Cereals served once a day

	3
	Pulses served 1-2 times per week

	4
	Fresh meat served 1-2 times per week

	5
	Cured meat 0-1 times per 15 days

	6
	Fish served 1-2 times per week

	7
	Meat served 1-2 times per week

	8
	Eggs served 0-1 times per week

	9
	Cheeses served 0-1 times per week

	10
	Fresh seasonal fruit 1 portion per day

	11
	Vegetables 1 portion per day

	12
	Raw vegetables 2-3 times per week

	13
	Cooked vegetables 1-2 times per week

	14
	Potatoes 0-1 times per week

	15
	Desserts only served for special occasions

	16
	Cold courses served maximum 1 time a week

	17
	Single course served maximum 1 time a week


Source: Regional Sanitary Service ER, 2023. Linee guida per l’offerta di alimenti e bevande salutari e sostenibili nelle scuole e degli strumenti per la sua valutazione e controllo.
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	N
	Indicators

	1
	Percentage of total food organic certified

	2
	Percentage of fruit and vegetables organic certified

	3
	Changing menus to suit seasons

	4
	Displaying a seasonal food calendar for the region

	5
	Growing own herbs/ vegetables

	6
	Using fairly traded coffee, tea and bananas

	7
	Percentage of total food and drink budget spent on meat

	8
	Percentage of total meat budget spent on red meat

	9
	Animal welfare certification for meat products

	10
	Percentage of main course dishes containing meat

	11
	Seafood sourced from recognized accredited scheme which incorporates sustainability

	12
	Type of egg used (e.g. organic, free-range, regular, bottled)

	13
	Egg Traceability and quality assurance

	16
	Source available for customers (e.g. filtered water free of charge, tap water, bottled water only)

	17
	Origin of bottled water

	18
	Staff trained in waste minimization

	19
	Separate composting for organic material

	20
	Donating edible unused food

	21
	Using cooking techniques that minimize quantities of oils and fats used

	22
	Other waste reduction initiatives

	23
	Provenance of five key foods to local, regional, national or international origin

	24
	Number of intermediaries between producer and consumer

	25
	Nutrition information on menus

	26
	Health/sustainability promotion activities

	27
	Customer surveys

	28
	Menu information on food provenance

	29
	Good choice of allergen-free dishes and options

	30
	Hosting information events (re tendering) for small and local producers

	31
	Incorporating specifications into contracts that increase opportunities for smaller and local producers

	32
	Activities to promote local food

	33
	Staff training in product information (origin, environmental and social quality of products)


Source: Goggins, G., Rau, H., 2016. Beyond calorie counting: assessing the sustainability of food provided for public consumption. J. Clean. Prod. 112, 257–266, https://doi.org/10.1016/j.jclepro.2015.06.035. 
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	Criterion
	Description of the indicator selection of the assessment tool

	Coverage
	Data for the indicator are available across schools.

	Relevance
	The indicator measures some aspect which is relevant for the sustainability improvements of the school food environment.

	Interpretability
	The indicator explicitly defines a desirable direction of change for the school food environment and collected data are easily comparable across schools.

	Usefulness
	The indicator is useful for policy, planning, and decision-making in the school food sector.


Source: Authors

[bookmark: _Toc191031949]Table D. Matrix used for the co-creation of the tool indicators.
	Indicator/s
	Measurability scale
	Desired outcome
	Data collection

	Which indicator can we use to measure this sustainability target in school canteens?

	What are the values this indicator can take?

	What is the most desirable value for this indicator?
	Where and how this data can be collected?


	To be completed
	To be completed
	To be completed
	To be completed


Source: Authors.
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For defining the score of the indicator E1 "Environmental Impact of Protein-Based Foods Served as a Second Course" we implemented a two steps approach. First, we calculate the environmental impact of protein-based foods served as a second course in a weekly menu using eco-points and then we transform the obtained values into a scale from 0 to 10 for assigning a standardized score. 
The calculation of the environmental impact of each protein-based food served as a second course in a weekly menu uses eco-points. Initially the eco-points for each portion for each protein-based food served as second course are obtained as specified in SM Eq. 1:
SM Eq 1.           
In eq. 1,  represents the eco-points for each of the seven protein-based foods served as second course ,  expressed per gram of food. The eco-points are derived from Wassmann et al. (2023)[footnoteRef:2], based on a methodology outlined by Hartmann et al. (2022)[footnoteRef:3];  is the daily portion of each protein-based food served as second course (n) expressed in gr/pupil and derived from the guidelines on the adequacy of school meals (Regional Sanitary Service ER, 2023). SM Table I1 details the calculations of the eco-points per portion which range from a minimum value of 150 eco-points per daily portion (environmental impact of a portion of pulses) to a maximum value of 1440 eco-points per daily portion (environmental impact of a portion of red meat). [2:  Wassmann, B., Siegrist, M., Hartmann, C., 2023. The role of heuristics for composing an environmentally friendly meal. J. Clean. Prod. 402, 136818, https://doi.org/10.1016/j.jclepro.2023.136818.]  [3:  Hartmann, C., Furtwaengler, P., Siegrist, M., 2022. Consumers’ evaluation of the environmental friendliness, healthiness and naturalness of meat, meat substitutes, and other protein-rich foods. Food Qual. Prefer. 97, 104486,  https://doi.org/10.1016/j.foodqual.2021.104486.] 



[bookmark: _Toc173241640][bookmark: _Toc173241725]Table I1. Eco-points for each portion of protein-based food served as second course.
	Protein-based food served as second course (n)
	Eco-points (en)
	Daily portion of each protein-based food served as second course (gn)
	Eco-points per portion (egn)

	Pulses
	2.5
	60
	150

	Cheese
	11
	30
	330

	Pudding
	12
	40
	480

	Eggs
	13
	50
	650

	Fish
	18
	60
	1.100

	White meat
	23
	45
	1.035

	Red meat
	32
	45
	1.440


Subsequently, to obtain the environmental impact of the protein-based food served as the second course for the weekly menu (IE1), school professionals are asked to indicate in E1 the weekly frequency of each protein-based food served as second course (fn). fn takes value 0 if the dish is not served in the weekly menu, value 1 values if the dish is served once in the weekly menu, and so on. IE1 is thus calculated as a sum of the eco-points associated with all protein-based food served as second course (n) in the weekly menu for the frequency with which these foods are served in the weekly menu (fn) as described in SM Eq. 2.
SM Eq. 2    

  
As a second step, we aimed to standardize the environmental impact into a score from 0 to 10. The choice of using a score from 0 to 10 stemmed by the need to capture variability in the use of different proteins for the second course, and to have a higher potential to show significant score changes when implementing a more environmentally friendly menu. To this scope, we first calculate the theoretical maximum environmental impact of the weekly menu () which is the environmental impact associated with selecting all the protein-based foods served as second course for 5 times a week (see SM Eq. 3 and SM Table I2 for details on the calculation of ). 
SM Eq. 3    





	Food Categories
	Eco-points per portion (egn)
	Maximum weekly frequencies ()
	Maximum eco-points by protein food category (egn*)
	

	Pulses
	150
	5
	750
	

25.925

	Cheese
	330
	5
	1.650
	

	Salty cakes
	480
	5
	2.400
	

	Eggs
	650
	5
	3.250
	

	Fish
	1.100
	5
	5.500
	

	White meat
	1.035
	5
	5.175
	

	Red meat
	1.440
	5
	7.200
	


[bookmark: _Toc173241641][bookmark: _Toc173241726]Table I2. Maximum environmental impact for each protein-based food served as second course. 
[bookmark: _Toc173241642][bookmark: _Toc173241727]Then, based on we set 11 equal intervals of PE1. We assign to each interval a score xE1 , where 0 corresponds to the highest environmental impact of the protein-based food served as second course for a weekly menu (IE1) and 10 to the lowest environmental impact of the protein-based food served as second course for a weekly menu (IE1). SM Table I3 details the scores associated with each environmental impact interval (xE1). 

Table I3. Score xE1 for each environmental impact interval.
	Interval
	xE1

	O< IE1 <2.356
	10

	2.356< IE1 <4.713
	9

	4.713< IE1 <7.070
	8

	7.070< IE1 <9.427
	7

	9.427< IE1 <11.784
	6

	11.784< IE1 <14.140
	5

	14.140< IE1 <16.497
	4

	16.497< IE1 <18.854
	3

	18.854< IE1 <21.211
	2

	21.211< IE1 <23.568
	1

	23.568< IE1 <25.925
	0
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	Scenario
	Advantages
	Disadvantages
	Source of priority profile
	Relevance to regional context
	Transferability/ scalability 
	Adaptability

	Baseline
	Closest feasible reflection of the consensus in stakeholders’ needs and priorities; varying measurement scales which reflect differences in relative importance; subjective comparability 
	Very case-specific as  tailored to specific cultural and socio-economic context  
	Views and preferences of local/ regional stakeholders
	High
	Medium
	Large effort needed as priority profile to be extracted via new tailored participatory process

	A
	Equalized indicator importance (e.g. if stakeholder consensus on priorities difficult to reach); objective comparability across contexts
	Specific priorities of the stakeholders in the context of interest likely to be not reflected
	(exogenously assumed) Undifferentiated equity approach to indicator relevance
	Low
	High
	Low/ absent effort as priorities not determined by stakeholders

	B
	In line with the systemic UN approach to food systems (all three dimensions should have same importance); objective comparability across contexts
	Specific priorities of the stakeholders in the context of interest likely to be not reflected
	Consensus reached at highest global level
	Low
	High
	Low/ absent effort as priorities not determined by stakeholders

	C
	Matches what is legally prescribed and enforceable in the specific territory; subjective comparability
	Transferability only to contexts where one target is considered the dominating one
	National/ regional legal framework
	High
	Medium
	Medium to large effort as dimensions and priorities need to be inferred from legal framework 


Source: Authors.


