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Summary

The inclusion of organic and locally grown foods in school meal programs has recently gained attention with the focus on
improving child nutrition, supporting local agriculture, and reducing the environmental impacts. This research examines the
financial implications of replacing imported conventional apple shares with locally grown conventional and organic apples in
Czech school meals for children aged 7-10 and 11-14. Using real cost data and typical meal compositions, several substitution
scenarios were modeled, including full replacement of apples and partial (5% of the meal portion) inclusion of local organic
apples. Findings revealed that even at the complete replacement of imported apples with local organic apples, the total meal
price increased by a small percentage (1.67%-1.89%) depending on the age group. The introduction of 5% share of organic
apples resulted in minimal cost increases (0.54%—1.27%). These results are contrary to the public assumption that local and
organic food sourcing imposes unsustainable costs on public institutions. The results also provide a feasible pathway for stepwise
school meal reform in the Czech Republic. The study confirmed that gradual integration of organic produce is cost-friendly and
supports goals related to child nutrition, regional food nutrition, and environmental sustainability.
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Zusammenfassung

Die Einbeziehung von biologischen und lokal angebauten Lebensmitteln in Schulspeisungsprogramme hat in letzter Zeit an Be-
deutung gewonnen, wobei der Schwerpunkt auf der Verbesserung der Kinderernihrung, der Unterstiitzung der lokalen Landwirt-
schaft und der Reduzierung der Umweltauswirkungen liegt. Diese Studie untersuchte die finanziellen Auswirkungen des Ersatzes
importierter konventioneller Apfel durch lokal angebaute konventionelle und Bio-Apfel in tschechischen Schulmahlzeiten fiir
Kinder im Alter von 7 bis 10 und 11 bis 14 Jahren. Anhand realer Kostendaten und typischer Mahlzeitenzusammensetzungen
wurden mehrere Substitutionsszenarien modelliert, darunter der vollstindige Ersatz von Apfeln und die teilweise Einbezichung
(5 % der Mahlzeitportion) lokaler Bio-Apfel. Die Ergebnisse zeigen, dass selbst beim vollstindigen Ersatz importierter Apfel durch
lokale Bio-Apfel der Gesamtpreis der Mahlzeit je nach Altersgruppe nur um einige Prozentpunkee (1,67-1,89 %) stieg. Die Ein-
fithrung eines S-prozentigen Anteils von Bio-Apfeln fithrte zu minimalen Kostensteigerungen (0,54-1,27 %). Diese Ergebnisse
widerlegen die weit verbreitete Annahme, dass die Beschaffung lokaler und biologischer Lebensmittel 6ffentliche Einrichtungen
mit untragbaren Kosten belastet. Die Ergebnisse zeigen zudem einen praktikablen Weg fiir eine schrittweise Schulspeisungsreform
in der Tschechischen Republik auf. Die Studie bestitigte, dass die schrittweise Integration von Bioprodukten kostengiinstigist und
Ziele in Bezug auf Kinderernihrung, regionale Lebensmittelernahrung und 6kologische Nachhaltigkeit unterstiitzt.

Schlagworter: Schulmahlzeiten, Bio—Apfel, lokale Lebensmittelbeschaffung, Kostenanalyse, Nachhaltigkeit

3 Open Access. © 2025 Jan Moudr, Festus Onyebuchi Eze, Marie Grace Ntezimana, Okechulowu George Eke, Atif Muhammad, Emmanuel Chisenga
Mukosha, Kristyna Pernd, Jaromir Kadlec, Iveta Boskov4, published by Sciendo.

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 3.0 License.
hetps://doi.org/10.2478/boku-2025-0005



64

Jan Moudry etal.

1. Introduction

Across Europe, and in the Czech Republic, there is a grow-
ing concern surrounding the diets and health of children.
Rising rates of overweight and obesity signal significant
health risks, transforming healthy eating from personal ad-
vice into a pressing public health priority (Balasundaram
and Daley, 2025; Dédina, Sanova, and Kadetdvkova 2014;
Loes and Noélting, 2011). Schools play an important part in
shaping what children eat, since the habits they form dur-
ing these years often stick with the children into adulthood
(He et al., 2012; Menor-Rodriguez et al., 2022). People see
school meals not just as a way to feed kids each day, but also
as a chance to promote health and sustainability (Oostindjer
et al., 2017; Pastorino et al., 2024).

The introduction of locally produced foods into school meal
programs offers a lot of advantages to public health, especial-
ly for school-aged children. The inclusion of fresh, seasoned,
and culturally appropriate local foods enhances nutrition-
al quality and reduces reliance on processed foods. Local
foods, especially fruits and vegetables, are often harvested at
peak ripeness and consumed shortly after, preserving their
mineral and vitamin content (Chandra Yadav and Sinha,
2022). Most prospective studies found a strong negative cor-
relation between eating organic food and cardiometabolic
risk factors such as obesity, diabetes mellitus, hypertension,
and hyperlipidemia (Poulia et al., 2025; Rahman et al., 2024;
Thaise de Oliveira Faoro et al., 2024). In the Czech Repub-
lic, about 75% of children eat lunch in school canteens daily
(Buglioni et al., 2022). But even though school canteens are
widely used, the overall setup has not changed much over the
years. Existing rules like Decree No. 107/2005 Coll. mostly
focus on making sure that school meals have enough calories,
although this does not cover the quality of the food, where
it comes from, or how it is prepared (Severovd et al., 2021;
Won et al., 2020). Because of this gap, many school kitchens
tend to rely more on processed foods. This is quite worrying
since some studies suggest that Czech school meals only pro-
vide about 29% of what children need nutritionally each day.
This points to broader issues, not just with the quality of the
food, but also with how school meal budgets are managed
(Buglioni et al., 2022). On top of this, the environmental
impact is often ignored, and not much attention is paid to
where the food comes from or how it is produced.

There is a growing movement to improve school meals by
including more local and organic foods since they are more
friendly to the environment and have better nutritional val-
ue (Ala-Karvia et al., 2022; Loes and Nélting, 2011). Coun-
tries like Italy and Denmark have managed to include over

50% of organic food in their school meals without signifi-
cantly driving up costs. For instance, Austria includes organ-
ic food in about 10% of school meals, while the UK’s “Food
for Life” program requires the meals to contain at least 30%
organic ingredients. In France, initiatives like “Eat Bio in
Public Catering” have expanded organic offerings in schools
(Dolezalova et al., 2016; Nielsen et al., 2009). In contrast,
progress in the Czech Republic has been slower. Programs
like “Organic Food to Schools™ and “Organic Schools” have
struggled to gain momentum. More recently, efforts like “It’s
on Our Plate and We Care,” led by the Czech Ministry of
Health along with Slow Food Prague and other partners, are
trying to raise the bar for school meal quality (Perignon et
al., 2022). But tight budgets and procurement policies that
focus mostly on keeping the costs low formed a significant
barrier on adopting sustainable food option. In addition,
unreliable supply chains for organic food further hinder
progress (Severové et al.,, 2021). The Czech Ministry of Ag-
riculture reported that about 45%-50% of apples consumed
in the Czech Republic are imported, raising concerns about
transportation emissions and higher pesticide content in
them. Organic apple cultivation remains limited due to low
demand and limited market access for local producers (De-
late etal., 2008; Jin et al., 2022). Incorporating more organic
apples into school meals could help local farmers and give
children healthier choices.

One of the main barriers to including organic foods in
school meals is their perceived cost. While many parents
generally want organic meals for their kids, the cost re-
mains a significant concern (Jones et al., 2023; Nanayakka-
ra et al., 2024).

Although several programs have aimed to improve school
meal quality, there is limited peer-reviewed evaluation of
their impact on children’s health outcomes. There is a lack
of studies in the Czech context assessing the changes in
nutritional status and dietary behaviors that resulted from
these programs. Parental acceptance and attitudes toward
organic school meals remain understudied despite evidence
reported from other countries (Kutman et al., 2025). The
program reports suggest challenges like inconsistent supply
and higher costs.

The cost implication of replacing 5% local and imported
conventional apples with organically grown apples was cal-
culated in response to the proposal by the Czech Ministry
of Health to incorporate 5% organic ingredients into school
meals by 2028. This is part of “It’s on Our Plate and We
Care” initiative. This analysis will support policymakers in
understanding the financial feasibility of scaling up organic
procurement in public catering.
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The objective of this study is to look into how practical and
affordable it would be to replace imported apples with local
organic ones in Czech school meals. It explores how supply
chains work and compare prices. In the end, it aims to find
a way to create a win-win solution that benefits the environ-
ment, the school children, and the local organic farmers.

2. Methodology
2.1. Data Sources and Samples

A combination of primary and secondary data was used in
this study to assess the cost implications of replacing import-
ed conventional apples with locally produced conventional
and organic apples in Czech school meals. The primary da-
taset (price data) was obtained from 35 local conventional
apple farmers, 10 certified local organic apple farmers, and
15 importers of conventional apples. The consumption and
preference data were obtained from 112 Czech school can-
teens, which provided information on the following: daily
apple portion sizes by age group, current meal prices, and
procurement behaviors and constraints. The data obtained
were complemented with a literature search to source rele-
vant data on apple pricing trends, organic food adoption in
school meal systems, and sustainable procurement practices
in Europe. These secondary data served as contextual sup-
port and validation for findings.

2.2. Calculation Template and Price Determination

To model the cost implications, we established a standard-
ized cost calculation template as shown in Table 1. This table

highlights the key parameters and data sources used to assess
the cost implication of replacing imported apples with local-
ly grown conventional and organic apples in Czech school
meals. It contains baseline information from school canteen
records, including daily meal weight, apple portion size by
age group, and current meal cost. Apple prices were obtained
from farmers, importers, and school canteens. The price var-
ied depending on the production process. Generally, three
scenarios were modeled, which included full replacement,
partial replacement (5%), and mixed replacement, with cor-
responding recalculation of apple and total meal costs. The
financial impact of each replacement scenario is measured by
the percentage change in meal cost.

2.3. Replacement Models

We developed several replacement models and/or scenarios
to replicate the practical pathways for integrating local and
organic apples into school meals. These replacement models
include the following:

Full replacement model: In this scenario, the imported con-
ventional apples were fully replaced with either local con-
ventional apples or local organic apples.

Partial replacement model (5% of the total meal weight): In
this scenario, 5% of the total meal weight (473 g for ages
7-10 and 538 g for ages 11-14) was replaced with local or-
ganic apples. This scenario allowed for maintaining original
apple portion sizes, combininglocal organic apples with im-
ported or local conventional apples to maintain flavor and
acceptance and encouraging gradual policy implementation.
Mixed replacement scenario: The imported conventional
apples were replaced by a combination of local organic ap-
ples and local conventional apples in this scenario.

Table 1. Overview of key parameters, data sources, and formulas used to model the cost implications of replacing imported apples with locally grown

conventional and organic apples in Czech school meals.

Tabelle 1. Ubersicht iiber die wichtigsten Parameter, Datenquellen und Formeln, die zur Modellierung der Kostenauswirkungen des Ersatzes importier-
ter Apfel durch lokal angebaute konventionelle und biologische Apfel in tschechischen Schulmahlzeiten verwendet werden.

Parameter Formula/ source

Description

From school canteen data

Daily meal weight (g)

Meal cost per portion (CZK) and Euro equivalent From school canteen data
Apple portion per meal (g) From school canteen data
Apple unit prices (CZK/kg) and (€/kg) equivalent
Share of organic/local apples (%) Scenario dependent
New apple cost per meal (CZK) and Euro equivalent  Weight x price
Total new meal cost (CZK) and Euro equivalent

% Change in meal cost

Farmer, importer, and school canteen data

Original meal cost + apple cost

(New - original)/original x 100

Total weight of food served per child per day

Base cost before substitution

Standardized by age group (32.5 or 40 g)

Different by source and production method

Fixed at 5% of total meal weight or full replacement
Split into conventional and organic portions
Reflects the impact of substitution

Indicates cost feasibility
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2.4. Meal Cost Parameters by Age Group

The meal cost parameters were obtained from school can-
teens, as shown in Table 2. The baseline meal characteristics
of Czech schoolchildren aged 7-10 and 11-14 are present-
ed in this table. These include the total meal weight, stand-
ard apple portion size, and the corresponding base meal pric-
es in Czech koruna (CZK) and Euros.

Figure 1 is a methodological framework that illustrates the
different replacement scenarios modeled to assess the finan-
cial implications of substituting imported apples with local-
ly grown conventional and organic apples in Czech school
meals. It also highlights the different data sources and price
modeling.

Note: The price of imported conventional apples is
22 CZK/kg (0.88 €/kg), the price of local conventional ap-
ples is 32 CZK/kg (1.28 €/kg), while the price of local or-
ganic apples is 40 CZK/kg, which shows a price difference
of +10 CZK/kg (+0.4 €) and +18 CZK/kg (+0.72 €), re-

Table 2. Baseline meal characteristics for Czech schoolchildren aged 7-10
and 11-14years

Tabelle 2. Grundlegende Mahlzeitenmerkmale fiir tschechische Schulkin-
der im Alter von 7-10 und 11-14 Jahren

Age group Meal Apple Base meal Base meal
weight (g) portion (g)  price (CZK) price (€)

7-10 years 473 325 35 1.4

11-14years 538 40.0 38 1.52

spectively. For children aged 7-10, the standardized apple
portion per meal is 32.5 g, while the standardized apple por-
tion per meal for children aged 11-14 is 40 g.

3. Results

The cost implications of replacing imported conventional
apples with local alternatives are presented in Figure 2. For
children aged 7-10 years, replacing imported convention-
al apples with local conventional apples increased the meal

Data Source

* 112 school canteens

* 35 local conventional farmers

® 10 local organic farmers

e 15 importers of conventional
apples

* Literature search

Price calculation

Change in apples
costs

Methodological framework

Models

Full

replacement

Partial

replacement 5%

Mixed

replacement

Change in total
meal cost

Figure 1. Methodological framework for data collection, price modeling, and replacement models

Abbildung 1. Methodischer Rahmen fiir Datenerhebung, Preismodellierung und Ersatzmodelle
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Table 3. Cost and quantity impact of replacing imported conventional apples with 5% local organic apples in Czech school meals (age 7-10)
Tabelle 3. Kosten- und Mengenauswirkungen des Ersatzes importierter konventioneller Apfel durch S % lokale Bio-Apfel in tschechischen Schulmahl-

zeiten (Alter 7-10)

Parameter Value/formula Result Euro (€) equivalent
Total weight of daily meal 473 g -

Meal price per portion 35CZK 1.4€
Current apple quantity (conventional) 32.5g(0.0325 kg) -

Price of imported conventional apples 22 CZK/kg 0.88 €/kg
Price of local organic apples 40 CZK/kg 1.6 €/kg
Required organic share of meal 5% -

5% of 473 g (organic inclusion target) 473 x0.05 2365¢g

Organic apple portion Targeted for 5% share 23.65 g(0.02365 kg) -
Remaining conventional apple portion 32.5-23.65g 8.85 g (0.00885 kg)

Original apple cost per meal 0.0325 kg x 22 CZK/kg 0.715 CZK 0.028 €
New local organic apple cost per meal 0.02365 kg x 40 CZK/kg 0.946 CZK 0.038 €
New imported conventional apple cost per meal 0.00885 kg x 22 CZK/kg 0.1947 CZK 0.0078 €
Total apple cost after change 0.946 + 0.1947 CZK 1.1407 CZK 0.046 €
Increase in apple cost per meal 1.1407 - 0.715 CZK 0.4257 CZK 0.017 €
New total meal price 35+ 0.4257 CZK 3543 CZK 142 €
Percentage increase in total meal price (0.4257/35)% 100 1.22%

price from 35.00 CZK to 35.33 CZK (+0.93%), and replac-
ing them with local organic apples increased it to 35.59 CZK
(+1.67%). For children aged 11-14 years, the substitution in-
creased meal costs from 38.00 CZK to 38.40 CZK (+1.05%)
for local conventional apples and to 38.72 CZK (+1.89%) for
local organic apples. These modest rises suggest that introduc-

B 7-10years

39

38

37

36
35

Meal cost (CZK)

35

34

33
Imported conventional

35,33
+0.93%

Local conventional

ing local apples, even organic ones, has a negligible effect on
overall school meal costs.

To better illustrate the source of these differences, Figure 3
shows the apple cost per portion under different sourcing sce-
narios. For ages 7-10, the cost of apples rose from 0.715 CZK
(imported conventional) to 1.040 CZK (local conventional)

= 11-14years
38,4
+1.05%

38,72
+1.89%

35,59
+1.67%

Local organic

Figure 2. Cost impact of replacing imported conventional apples with local apples in Czech school meals
Abbildung 2. Kostenauswirkungen des Ersatzes importierter konventioneller Apfel durch lokale Apfel in tschechischen Schulmahlzeiten
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Table 4. Cost and quantity impact of replacing local conventional apples with 5% local organic apples in Czech school meals (age 7-10)
Tabelle 4. Kosten- und Mengenauswirkungen des Ersatzes lokaler konventioneller Apfel durch S % lokale Bio-Apfel in tschechischen Schulmahlzeiten

(Alter 7-10)
Parameter Value/formula Result Euro (€) equivalent
Total weight of daily meal - 473 g
Meal price per portion - 35CZK 14€
Current apple quantity (conventional) - 32.5g(0.0325 kg)
Price of local conventional apples - 32 CZK/kg 1.28€
Price of local organic apples - 40 CZK/kg 1.6€
Required organic share of meal - 5%
5% of 473 g (organic inclusion target) 473 % 0.05 23.65g
Local organic apple portion Targeted for 5% share 23.65 g (0.02365 kg)
Remaining local conventional apple portion 325-23.65g 8.85 g (0.00885 kg)
Original apple cost per meal 0.0325 kg x 32 CZK/kg 1.04 CZK 0.042 €
New local organic apple cost per meal 0.02365 x 40 0.946 CZK 0.038 €
New local conventional apple cost per meal 0.00885 x 32 0.2832 CZK 0.0113 €
Total apple cost after change (0.02365 x 40) + (0.00885 x 32) 1.2292 CZK 0.049 €
Increase in apple cost per meal 1.2292 - 1.04 CZK 0.1892 CZK 0.0076 €
New total meal price 35+0.1892 CZK 35.1892 CZK 141€
Percentage increase in total meal price (0.1892/35)x 100 0.54%

and 1.300 CZK (local organic). For ages 11-14, the apple
cost increased from 0.880 CZK (imported conventional) to
1.280 CZK (local conventional) and 1.600 CZK (local or-
ganic). While the apple component alone shows substantial
variation, apples make up a minor amount of the entire meal,

B 7-10years
1,8
1,6
1,4
1,2
1 0,88
0,8 0,715
0,6

0,4

Apple cost per portion (CZK)

0,2

1,04
+45.45%

which explains why the overall cost increase per portion re-
mains limited.

The cost implications of introducing 5% local organic apples
into Czech school meals for children aged 7-10 were ana-
lyzed and are shown in Table 3. The standard school meal

E11-14 years

1,6
+81.82%

1,28 1,3
+45.45% +81.82%

Imported conventional Local conventional Local organic

Figure 3. Apple cost per meal portion under different sourcing scenarios in Czech school meals
Abbildung 3. Apfelkosten pro Mahlzeitportion unter verschiedenen Beschaffungsszenarien in tschechischen Schulmahlzeiten
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Table 5. Cost and quantity impact of replacing imported apples with local organic and conventional apples in Czech school meals (age 7-10)
Tabelle 5. Kosten- und Mengenauswirkungen des Ersatzes importierter Apfel durch lokale Bio- und konventionelle Apfel in tschechischen Schulmahl-

zeiten (Alter 7-10)

Parameter Value/formula Result Euro (€) equivalent
Daily meal weight - 473¢ -

Daily apple portion per person - 325g -

Local organic apples in this scenario - 23.65 g (0.02365 kg) -

Local conventional apples in this scenario - 8.85 g (0.00885 kg) -

Original cost (100% imported apples) 0.0325 x 22 CZK/kg 0.715 CZK 0.029€

New cost (local organic + local conventional) 0.02365 x 40 + 0.00885 x 32 1.2292 CZK 0.049 €

Cost increase per meal 1.2292 -0.715 0.5142 CZK 0.021 €

New total meal price 35+ 0.5142 CZK 35.5142 CZK 1421€

% increase in meal price (0.5142/35)x 100 1.47% -

portion weighs 473 g for this age category. The 5% target
corresponds to 23.65 g of food per meal portion. By replac-
ing this quantity with local organic apples, the total fruit
serving is preserved without altering the meal composition,
while retaining 8.85 g of imported conventional apples from
the original 32.5 g apple portion. The gradual substitution
oflocal organic option preserves some familiar conventional
apples, possibly retaining taste approval.

Since each child receives 32.5 g apple per meal portion, the
costanalysis reveals that the partial substitution (5%) increas-
es the apple price per meal from 0.715 CZK to 1.1407 CZK.
This translates to an increase of 0.4257 CZK per meal. In

addition, the total daily meal cost rises from 35 CZK to 35.
43 CZK, reflecting a 1.22% increase in the total meal price.
The cost and quantity implications of replacinglocal conven-
tional apples in the meal portion with 5% local organic share
in Czech school meals for children aged 7-10 were analyzed
in this scenario (Table 4). The standard school meal portion
for children within this age category is 473 g. The 5% target
corresponds to 23.65 g of food per meal portion. By replac-
ing this quantity with local organic apples, the total fruit
serving is preserved without altering the meal composition,
while retaining 8.85 g of imported conventional apples from
the original 32.5 g apple portion. The gradual substitution of

Table 6. Cost and quantity impact of replacing imported conventional apples with 5% local organic apples in Czech school meals (age 11-14)
Tabelle 6. Kosten- und Mengenauswirkungen des Ersatzes importierter konventioneller Apfel durch 5 % lokale Bio-Apfel in tschechischen Schulmahl-

zeiten (Alter 11-14)

Parameter Value/formula Result Euro (€) equivalent
Total weight of daily meal - 538¢g -

Meal price per portion - 38 CZK 152¢€
Current apple quantity (conventional) - 40g -

Price of imported conventional apples - 22 CZK/kg 0.88€
Price of local organic apples - 40 CZK/kg 1.6€
Required organic share of meal - 5% -

5% of 538 g (organic inclusion target) 538 x 0.05 269¢g -

Local organic apple portion Targeted for 5% share 26.9 g(0.0269 kg) -
Remaining local conventional apple portion 40-269g 13.1g(0.0131 kg) -
Original apple cost per meal 0.04 kg x 22 CZK/kg 0.88 CZK 0.035€
New local organic apple cost per meal 0.0269 kg x 40 CZK 1.076 CZK 0.043 €
New imported conventional apple cost per meal 0.0131 kg x 22 CZK 0.2882 CZK 0.012€
Total apple cost after change (0.0269 x 40) + (0.0131 x 22) 13642 CZK 0.055 €
Increase in apple cost per meal 13642 - 0.88 CZK 0.4842 CZK 0.019€
New total meal price 38 +0.4842 CZK 38.4842 CZK 1.539€
Percentage increase in total meal price (0.4842/38)x 100 127% ;
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Table 7. Cost and quantity impact of replacing local conventional apples with 5% local organic apples in Czech school meals (age 11-14)
Tabelle 7. Kosten- und Mengenauswirkungen des Ersatzes lokaler konventioneller Apfel durch 5 % lokale Bio-Apfel in tschechischen Schulmahlzeiten

(Alter 11-14)

Parameter Value/formula Result Euro (€) equivalent
Total weight of daily meal - 538¢ -

Meal price per portion - 38 CZK 1.52€
Current apple quantity (conventional) - 40g -

Price of local conventional apples - 32CZK 1.28 €
Price of local organic apples - 40 CZK 1.6€
Required organic share of meal - 5% -

5% of 538 g (organic inclusion target) 538 x 0.05 269¢g -

Local organic apple portion Targeted for 5% share 26.9 g(0.0269 kg) -
Remaining local conventional apple portion 40-269¢g 13.1g(0.0131 kg) -
Original apple cost per meal 0.04 kg x 32 CZK/kg 128 CZK 0.051€
New local organic apple cost per meal 0.0269 kg x 40 CZK 1076 CZK 0.043 €
New local conventional apple cost per meal 0.0131 kg x 32 CZK 0.4192 CZK 0.017 €
Total apple cost after change 0.0269 x 40 + 0.0131 x 32 1.4952 CZK 0.0598 €
Increase in apple cost per meal 1.4952 - 1.28 0.2152 CZK 0.009 €
New total meal price 38 +0.2152 CZK 38.2152 CZK 1.529€
Percentage increase in total meal price (0.2152/38)x 100 0.57% -

local organic options preserves some familiar conventional
apples, possibly retaining taste acceptance.

Given that each child receives 32.5 g of apple per meal por-
tion, the partial replacement (5%) raises the price of apple
from 1.04 CZK to 1.2292 CZK per meal. This results in an
increase of 0.1892 CZK per meal, raising the overall meal
cost from 35 CZK to 35.1892 CZK, reflecting a 0.54% in-
crease in total meal price.

This minimal rise in cost demonstrates that switching to lo-
cal, organic apples based on partial substitution strategies is a
viable way to shift toward sustainable school meal programs.
A 0.54% rise in total meal cost is modest and allows the meal
providers to meet the organic inclusion targets without a sig-
nificant financial burden.

Table 5 analyzes the cost implications of substituting import-
ed conventional apples with a combination of local organic
and local conventional apples in Czech school meals. This
evaluation is based on a standard total meal weight of 473 g
and a daily apple portion of 32.5 g per meal. The 5% target
corresponds to 23.65 g of organic food per meal portion. By
replacing this quantity with local organic apples, the total
fruit serving is preserved without altering the meal compo-
sition, while the remaining 8.85 g was substituted with local
conventional apples to preserve the full apple portion.

The original apple component was completely imported
conventional apples priced at 22 CZK/kg, corresponding to

0.715 CZK per meal. With this scenario comprising 23.65 g
oflocal organic apples at 40 CZK/kgand 8.85 g of local con-
ventional apples at 32 CZK/kg, the overall cost of the meal
increases by 1.47%, from 35 CZK to 35.5142 CZK, trans-
lating to a 0.5142 CZK cost increase.

This substitution model strikes a compromise between fi-
nancial limitations and public procurement objectives. Par-
tial inclusion strategies provide a pragmatic, cost-effective
compromise for transitioning from imported to local sourc-
ing. A 1.47% rise in total meal cost is modest and allows the
meal providers to meet the local inclusion targets without
a significant financial burden. This strategy supports multi-
ple sustainability goals such as reducing food miles, lowering
carbon footprint, gradual fulfillment of organic procure-
ment targets, and supporting regional agriculture.

Table 6 analyzes the financial and quantity changes when re-
placing a portion of imported conventional apples in school
meals with a small percentage (5%) of local organic apples
in the Czech Republic for children aged 11-14. It focuses
on the apples’ portion within the meal and the resulting cost
impact on the total meal price. The table explores a hypo-
thetical modification of the school meal composition to in-
crease the share of local organic apples while reducing the
amount of imported conventional apples. The main goal is
to understand how introducing 5% local organic apples by
weight affects the quantity of apples served, the cost of ap-
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Table 8. Cost and quantity impact of replacing imported apples with local organic and conventional apples in Czech school meals (age 11-14)
Tabelle 8. Kosten- und Mengenauswirkungen des Ersatzes importierter Apfel durch lokale Bio- und konventionelle Apfel in tschechischen Schulmahl-

zeiten (11-14 Jahre)

Parameter Value/formula Result Euro (€) equivalent
Daily meal weight - 538¢

Daily apple portion per person - 40¢g

Local organic apples in this scenario - 26.9 g(0.0269 kg)

Local conventional apples in this scenario - 13.1 g(0.0131 kg)

Original cost (100% imported apples) 0.04 x 22 CZK/kg 0.88 CZK 0.035€

New cost (local organic + local conventional) 0.0269 x 40 + 0.0131 x 32 1.4952 CZK 0.0598 €

Cost increase per meal 1.4952 - 0.88 0.6152 CZK 0.025 €

New total meal price 38 +0.6152 38.6152 CZK 1.545 €

% increase in meal price (0.6152/38)x 100 1.62%

ples per meal, the overall meal price, and the economic fea-
sibility of incorporating local organic produce into school
meals. This is important because increasing the local organic
share aligns with health, sustainability, and local economic
development goals. Introduction of 5% local organic ap-
ples increases the apple costs by 55% (from 0.88 CZK to
1.36 CZK). However, since apples are only a small part of
the total meal cost, the overall meal price rises modestly
(1.27%). This suggests that increasing local organic produce
in school meals is financially feasible without causing major
cost shocks. The trade-off is justified if local organic apples
improve nutritional quality, reduce pesticide exposure, and
support local farmers. The 5% target corresponds to 26.9 g
of organic apples, which is about two-thirds of the original
apple portion (40 g). The partial substitution keeps some
familiar conventional apples, potentially maintaining taste
acceptance while introducing local organic options gradual-
ly. This stepwise approach could help schools, students, and
suppliers adjust to the new product mix. Economically, pur-
chasing local organic apples supports local agriculture, po-
tentially improving regional economic development. It may
also reduce the carbon footprint due to less transportation.
However, supply consistency and quality must be ensured to
maintain school meal standards.

Table 7 presents the quantitative and economic effects of
using organic apples in Czech school meals for children
aged 11-14. The aim is to replace a small percentage (5% by
weight) of the current conventional apple serving with or-
ganic apples. The impact of this change will be calculated in
terms of how many apples are served (organic vs. convention-
al), how much each meal costs, and how much the meal costs
overall. To prepare budgets and promote better, sustainable
food options in schools, it is important to understand the
practical and budgetary ramifications of incorporating or-

ganic apples into school meals. Each meal weighs 538 g in
total for 38 CZK per meal. The meal currently includes 40 g
of conventional local apples. This is part of the overall 538 g
meal. Organic apples cost 40 CZK/kg, which is more expen-
sive by 8 CZK/kg than conventional apples. This is expected
due to their farming methods and certification.

The table reveals that introducing organic apples to repre-
sent 5% of the meal weight increases apple costs modestly,
by about 17% (from 1.28 CZK to 1.495 CZK per meal
on apples alone), but because apples are only a portion of
the meal, the total meal cost increases by only 0.57%. This
suggests that small inclusions of organic produce in school
meals are financially feasible without causing a significant
increase in total meal cost. The approach balances cost and
nutritional or ethical goals by incrementally increasing the
organic content, which could improve the health and en-
vironmental impact of school meals. For policymakers or
school food planners, this is useful data showing that gradual
introduction of organic ingredients is affordable.

The analyses of the cost and quantity implications of substi-
tuting imported apples in school meals with a mix of local
organic and local conventional apples for children aged 11—
14 in the Czech Republic are presented in Table 8. The pri-
mary goal is to assess the financial impact of supportinglocal
agriculture and potentially healthier apple options (organic
and conventional) in school nutrition. Each student receives
40 g of apples as part of a 538 g daily meal, which makes up
about 7.4% of the overall meal weight. So, in the new mix,
26.9 gof the apples are organic, while 13.1 g are convention-
al. This shows that shifting to local apples increases the total
cost of the meal by a modest 1.62%, or around 0.62 CZK
per meal. It can be deduced that the cost increase per stu-
dent is very minimal (0.6152 CZK), which, even when
scaled across hundreds or thousands of students, remains a
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manageable increase in school budgets. A 1.62% increase in
meal cost is relatively low and could be offset through minor
efficiency adjustments or subsidies.

It is worth noting that switching to local apples, especially
organic apples, supports local farmers and reduces the car-
bon footprint associated with apple transportation. It also
encourages organic agriculture, which is more environmen-
tally friendly. Local and especially organic apples are per-
ceived to be fresher, possibly nutrient rich, and pesticide
free, which invariably improves the quality of food served in
schools, promoting long-term health benefits.

4. Discussion

The shift toward more sustainable and healthier food sys-
tems in Czech public schools, as indicated by the replace-
ment of imported conventional apples with local apples, pre-
sents both challenges and opportunities. The findings of this
study provide evidence that it is economically possible to in-
tegrate locally grown and organic apples into Czech school
meal systems with a slight cost increase per meal portion.
Even in the most expensive scenario, where imported con-
ventional apples were completely replaced by local organic
apples, the overall cost increase was limited to 1.89% for
children aged 11-14. Such marginal increase challenges the
prevalent belief that organic and local food options are cost-
ly for public institutions (Dolezalové et al., 2016; Loes and
Nélting, 2011; Nielsen et al., 2009).

School meal reform has gained notable attention across Eu-
rope, promoting healthier diets, local food economies, and
environmental sustainability (Ala-Karvia et al., 2022; Loes
and Nolting, 2011; Perignon et al., 2022). According to
Dédina et al. (2014), the widespread use of school meal sys-
tems makes it powerful intervention tools. However, Czech
school meals still lack stricter regulations for quality and
provenance (Viclavik, 2024). The integration of local and
organic apples provides a low-risk starting point for chang-
ing this paradigm.

Although local organic apples are more expensive (up to
18 CZK/kg higher) than the imported conventional vari-
eties, their impact on the total meal cost is moderated by
the small proportion of fruit in meals. For example, even
a 5% organic share by weight raised the meal costs by just
0.57%-1.27%, depending on the age group and the apple
source. This support (Ala-Karvia et al., 2022; Dolezalova et
al.,2016; Rantala et al., 2021) who reported that the partial
inclusion of organic foods can be affordable if managed and
scaled appropriately.

Substituting imported apples with the locally grown ones has
a significant benefit to the environment. This reduces food
miles and transportation-related carbon emissions, a major
source of emissions from the food systems (Buglioni et al.,
2022; Psota, 2010; Rockstrom et al.,2017). Particularly, or-
ganic apples are grown without synthetic inputs, reducing
ecological externalities and promoting biodiversity (Lososova
et al,, 2014; Samnegard et al,, 2019). The body of literature
has linked production of organic apples to reduced nitrate
leaching, higher soil quality, and healthier orchard ecosys-
tems (Li et al., 2024; Toth et al,, 2024; Zhao et al., 2020).
Local procurement plays a vital role in supporting rural live-
lihoods and strengthens regional food systems (Marsden et
al,, 2000; Molin et al., 2024; Pixov4 and Plank, 2024; Stein
et al., 2024; Varecha et al., 2025). These are very crucial in
post-industrial landscapes such as the Czech Republic. De-
spite favorable weather for apple production in the Czech
Republic, local and organic varieties have struggled due to
poor demands (Dolezalové et al., 2016). Farmers can achieve
stable market by incorporating more local produce into pub-
lic procurement channel (Morgan and Sonnino, 2008; Son-
nino and Marsden, 2006).

The gradual increase indicated in this study, specifically the
inclusion of only 5% organic apples, is a very successful strat-
egy. It reduces the environmental effects and preserves the
nutritional value, while also easing the logistical challenges
associated with abrupt supply chain changes (Dolezalov4 et
al., 2016; Loes and Nélting, 2011). Gradual inclusion sup-
ports farmer transition, allows for institutional adaptation,
and enables policymakers to evaluate outcomes over time
(Markiewicz-Keszycka et al., 2025; Michelsen, 2001; Sha-
koor et al., 2024).

Contrary to wider beliefs, the parental opposition to price
increases may be exaggerated. Studies have shown that
Czech parents support healthier school food, particularly
when price increases are slight (Buglioni et al,, 2022; Dédina
ct al,, 2014). Similarly, good practice examples in Denmark
and Italy show that consumer education and visibility of
health/environmental benefits enhance public support for
organic integration (Aweke, 2025; Cicia et al., 2009).
However, policy and procurement frameworks remain a
critical impediment. Procurement laws often favor the low-
est bidder, rather than emphasizing food origin, quality,
or ecological value (Ledo et al., 2023; Morgan and Sonni-
no, 2007). Institutional change may require updating the
procurement criteria to include sustainability metrics and
training for canteen managers and suppliers (Perignon et al.,
2022; Schneider and Wallenburg, 2012). The Czech Repub-
lic can pick up from initiatives that use multi-criteria pro-
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curement methods like France’s “Eat Bio in Public Catering”
or the UK’s “Food for Life” standard (Nielsen et al., 2009).
From a nutrition perspective, school meals play a significant
role in shaping children’s eating habits. Early exposure to or-
ganic and minimally processed foods may enhance long-term
dietary choices (Mazzocchi et al., 2021). This is particularly
significant in the Czech context, where childhood obesity
and diet-related diseases are rising (Sigmund et al., 2023).
This study suggests that the integration of organic and local-
ly grown apples in Czech schools is completely feasible and
sustainable. A little adjustment can yield measurable benefits
to local economic development, nutrition, and sustainabil-
ity. The findings provide a useful information for decision
makers secking to reform public food procurement in ac-
cordance with health and environmental goals.

S. Conclusion

The results of this study show that the integration of lo-
cally grown and organic apples into Czech school meals is
economically feasible as well as environmentally beneficial.
Cost increases remain relatively small (0.54%-1.89%) across
difference substitution scenarios and age group, even when
imported conventional apples are fully replaced with local
organic alternatives. These minimal price increases are not
likely to impose significant financial burdens on school
budgets or parental contributions, given the limited amount
of apples in school meals.

Aside financial benefits, transitioning to organic and lo-
cally grown apples offers a pathway toward healthier diets
and lower environmental effects and improves local food
systems. The results support a stepwise transformation ap-
proach, such as beginning with 5% organic inclusion, which
facilitates institutional adaptation, eases supply chain con-
straints, and encourages involvement of farmers in sustain-
able agriculture.

Organic apple production in the Czech Republic has been
steadily increasing, although the actual production in tons is
not known. The information gathered from the organic ap-
ple farmers during the survey reveals that a greater percent-
age of the organic apples are sold as conventional because
most people are not willing to pay more for them. Introduc-
ing organic apples into school meal systems will ameliorate
this loss for farmers. Regional short supply chains and exist-
ing producer cooperatives can ensure reliable delivery, par-
ticularly when combined with seasonal menu planning.
This study shows that, despite public concerns about high
costs and low acceptability, local procurement and organic in-
clusion can be achievable with careful planning. The informa-

tion provided here offers practical insights for procurement
agencies, school administrators, and policymakers who want
to improve food quality, promote sustainability, and support
local economies without compromising affordability.
Future research should assess the long-term nutritional im-
pacts, logistical feasibility, and broader sustainability out-
comes of including more local and organic food components
in school meal systems.
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