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tool to help Serbian schools 
with meal planning
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As part of the Strength2Food project, 
action research has been in progress in 
Serbian primary schools to help improve 
the nutritional content of school meals by 
focusing on food quality, increasing the 
effectiveness of school food procurement 
and encouraging the use of short food 
supply chains. Strength2Food (https://
www.strength2food.eu) is a five-year 
EU Horizon 2020 project that looks at 
food quality schemes, public sector food 
procurement and short food supply chains. 

Unlike most European countries—where 
food procurement is done centrally or 
through local authorities—in Serbia, only 
some schools provide meals, and they 
mostly run their own food procurement. 
The schools tender for their food supplies, 
either as externally provided ready-made 
meals or as ingredients for the school to 
prepare meals. Survey results reveal that 
around 25 per cent of schools prepare their 
own meals (based on feedback from 1,025 
schools) and most schools use an external 
caterer. The Strength2Food project focuses 
on 28 schools in major cities Belgrade 
and Novi Sad as well as schools in the 
provinces south and west of Belgrade that 
make their own meals.

Another difference that sets Serbia aside 
from its European counterparts is that 
schools can provide any combination of up 
to four meals per day—breakfast, morning 
snack, lunch, and afternoon snack (Figure 
1). A morning snack is the only meal 
provided by 43 per cent of Serbian schools, 
while over 40 per cent of schools provide 
lunch each day.

Very few schools employ a nutritionist, and 
providing nutritionally balanced meals is 
challenging. The cook’s experience dictates 
most recipes, or recipes date from the time 
when schools could afford nutritionists. 

The Strength2Food research team 
identified the meals prepared by each school 
and examined online food procurement 
documentation to quantify the relative 
proportions of different categories of foods 
being bought by schools for their meal 
preparations. Analysis of these documents 
confirmed that the quality of meals was 
mixed, particularly with regards to fruit 
and vegetable contents. For example, 
they found a lower proportion of fruits 
and vegetables in schools that bought 
ready-made food for their breakfasts, 
compared with schools that made their 
own breakfasts (Figure 2).

Figure 2:  Food categories for schools providing only breakfasts with kitchens either used (A) or not used (B), i.e. meals from a caterer.

Figure 1:  Frequency of meal types  
provided in primary schools.

Breakfast (56)
Snack am (285)
Breakfast+snack am (4)
Snack am+snack pm (40)
Breakfast+snack am+snack pm (3)
Lunch (48)
Breakfast+lunch (15)
Snack am+lunch (74)
Breakfast+snack+lunch (75)
Snack am+lunch+snack pm (23)
Breakfast+snack am+lunch+snack pm (34)
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The research team found that meal quality 
varied considerably between schools. Some 
schools relied on sandwiches and bread 
rolls for breakfast and morning snacks, 
while others provided a cooked breakfast. 
Most schools only provided cooked lunches 
every day, but some one or two days a 
week. 

The Serbian Ministry of Education, Science 
and Technological Development introduced 
the country’s first regulations governing 
the nutritional quality of primary school 
meals, with recommendations on macro- 
and micronutrient quantities in September 
2018. Regulations now require schools to 
have the quality of their meals analysed 
by a recognised food analysis laboratory, 
but this happens too infrequently, so the 
nutritional quality of primary school meals 
remains largely unknown.

Other Strength2Food project 
inputs in Serbia

One of the project activities was to collect 
details of food quantities and delivery 
schedules from schools to assess the carbon 
footprint of school lunches. Details of plate 
waste from schools were also collected, 
giving researchers access to production 
and processing carbon emissions for a wide 
range of foods and daily detailed plate 
waste information for food categories and 
often for individual foods, such as bread 
and potatoes. 

The team worked with schools to improve 
their food procurement criteria, to raise the 
quality and to facilitate local growers to 
bid for school food contracts. They worked 
both with schools and local growers of 
organic vegetables to stimulate interest 
in schools to invest in organic vegetables 
and in persuading organic growers to 
come together to form an agricultural 
supply cooperative to bid for school food 
contracts. For this initiative to work, the 
schools needed to know how much their 
existing meals cost and the extra cost of 
organic vegetables.

A meal planner tool in Excel was developed 
to put this data to use.

Figure 3a:  Tables and bar charts of meal nutritional output.

Figure 3b:  Cumulative bar charts of meal costs, weights and carbon equivalent emissions.

Figure 3c:  Pie charts of meal component costs, weights and carbon equivalent emissions.

The Meal Planner tool

The Meal Planner gives Serbian primary 
schools information on the nutritional 
quality of their meals, the cost, and uses 
estimated levels of food plate wastes to 
calculate the typical nutritional intake from 
each meal. It also calculates the meal’s 
carbon footprint, and the quantities of each 
food used per week so that schools can 
plan future deliveries of food and monitor 
the school’s annual food budget. Although 
the illustrations given here are in English, 
the original tool is in Serbian. 

How does it work?
The Excel tool consists of seven 
spreadsheets, with several other hidden 
spreadsheets of database information and 

calculations. An introductory spreadsheet 
provides background information on the 
tool, the sources of information used, 
instructions on how the user inputs food 
prices and meal ingredients, as well as 
descriptions of Meal Planner outputs. 
Sources of information include nutritional 
recommendations from the Ministry of 
Education, Science and Technological 
Development and the European Food 
Safety Authority. A spreadsheet database 
provides macronutrient, mineral and 
vitamin contents which come from a 
range of sources, including producers’ own 
analyses. Micronutrient contents are mainly 
from the Serbian EuroFir database (licence 
held by Newcastle University).

Schools enter their own food contract 
prices into the ‘Ingredient_prices’ 
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spreadsheet. Typical prices from organic 
vegetable growers are also incorporated. 
Users can select meal price outputs with 
either conventional or organic vegetable 
prices to see effects on meal prices.

Two ‘Meal_entry_...’ spreadsheets are 
provided for entering the ingredients 
and their quantities for each meal. Each 
spreadsheet is designed for up to four 
meals per day for a week from Monday to 
Friday. The targeted percentage of daily 
energy provided by school meals is based 
on the Ministry regulations: usually, 30 per 
cent breakfast, 10 per cent snack, 30 per 
cent lunch, 10 per cent afternoon snack, 
totalling 80 per cent of daily recommended 
intake (2,000 kcal). However, options allow 
these to be modified.

The user would start to compile the meal 
entry spreadsheet by entering the number 
of children having a particular meal and 
a summary of the courses in the meal. To 
enter individual foods and to keep the list 
of foods manageable, these are divided into 
20 food categories. Once the food category 
is selected, individual foods within that 
category can be selected from the second 
drop-down list. The school then enters the 
quantity of the ingredient, and this can be 
either the quantity per serving or quantity 
for a particular number of servings; for 
example, the quantity for ten servings. The 
number of servings would then need to be 
entered into the adjacent column.

Meal Planner output spreadsheets
Once meal entry is completed, the user 
can get three types of output information. 
The spreadsheet ‘Charts and graphs’ gives 
actual and percentage recommended 
quantities of 23 macronutrients, minerals 
and vitamins for every meal entered (Figure 
3a, b, c). These are available in tabular and 
bar chart format, together with cumulative 
bar chart totals for ingredient quantities, 
costs and CO2 emissions for each of 16 food 
categories. The percentage contribution 
of these food categories to the meal total 
is also available as pie charts. In tables 
of percentage recommended nutrient 
quantities, cells are shaded in red if nutrient 
contents for a meal are less than 80 per 

cent of recommended values, or greater 
than 120 per cent of recommended values 
for saturated fats and sodium content.

Drop-down menus are given to select 
meals for week one or week two and to 
select either conventional or organic food 
prices. Clickable buttons are available to 
select either all meals per day, the weekly 
mean for particular meal types, or individual 
meals each day.

Recommendations for both schools 
and parents on meal quality and how to 
overcome any meal nutrient and food 
category deficiencies are given in the 
spreadsheet ‘Recommendations’. Summary 
macronutrient recommendations are given 
for each day and meal type. If weekly 
averages for micronutrients are less than 80 
per cent recommended quantities for daily 
and weekly averages and meal type, cells in 
the nutrient table are shaded red. A list of 
foods rich in those deficient micronutrients 
is provided adjacent to the relevant 
micronutrient, so that the school may adjust 
the menu to overcome the micronutrient 
deficiency, or parents may supplement 
their child’s meals at home with foods rich 
in those deficient micronutrients. Parents 
are also given recommendations on how 
to make up any school meal deficiencies 
by giving their children extra portions of 
vegetables or fruit outside of school. 

The spreadsheet ‘Quantities of food items’ 
lists each food used in the week’s menus in 
decreasing rank quantity, with the supplier 
for each lot identified. For fresh foods 
(vegetables, fruit, meat, fish) quantities take 
account of food preparation waste (such as 
potato peelings). The cost of each food for 
the week is also given. 

The Meal Planner has been received 
enthusiastically by the Ministry of 
Education, Science and Technological 
Development but the roll-out to our 
project schools is held up by the COVID-19 
pandemic. Although the Meal Planner is 
designed specifically for use by Serbian 
schools, it could later be modified for use in 
other countries.

PROJECT SUMMARY
Strength2Food is a five-year research, 
innovation and demonstration project 
that started in March 2016. Its 30-partner 
consortium, representing 11 EU and four 
non-EU countries, combines leading 
academic, communication, SME and 
stakeholder organisations. This multi-actor 
project aims to deliver impact measurement 
research and an evidence base, to both 
policy makers and practitioners, to 
improve current policies and practices, 
on EU food quality schemes, public sector 
food procurement and short food supply 
chains. The project places great emphasis 
on impact—as knowledge co-creation and 
exchange with different stakeholders is 
intrinsic to the project's success.
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