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Abstract: The “School Fruit and Vegetables Scheme” (SFVS) was proposed in 2009/10 as a strategy to
support the consumption of Fruit and Vegetables (FV), decrease rates of obesity, improve agricultural
income, stabilize markets, and ensure the current and future supply of these foods. However, there is
little information about how it was carried out in the EU. Given the potential of the SFVS to support
healthier, more sustainable food systems, the objective of this study was to identify the characteristics
of SFVS implementation from 2009/10 to 2016/17 in the EU. A longitudinal, observational, and
retrospective study was carried out based on secondary data. A total of 186 annual reports of the
Member States (MS) participating in the SFVS from 2009/10 to 2016/17 were consulted: European
and national budget, funds used from the EU, participating schools and students, duration of the
SFVS, FV offered, and application of sustainability criteria, expenditure per student, days of the week,
the quantity of FV offered per student and other indicators were calculated. The majority of MS
participated in the SFVS during the study period with a heterogeneous implementation pattern in
terms of funds used, coverage, duration, quantity (totals and by portion), and cost of FV distributed
per student. The sustainability criteria for the FV distribution were also not applied uniformly in
all the MS. Establishing minimum recommendations for SFVS implementation are recommended
to maximize the benefits of the SFVS. The results may be useful for planning new strategies to help
address and improve current health and environmental problems.

Keywords: schoolchildren; fruit and vegetables; community nutrition; nutrition interventions;
health promotion

1. Introduction

The low consumption of fruit and vegetables (FV) is an avoidable risk factor that
contributes to an increase in non-transmissible diseases [1,2]. In 2017, 3.9 million deaths
around the world were attributed to inadequate intake of FV [3]. Low consumption of
FV in the European Union (EU) continues to be a problem related to social, physical, and
economic accessibility [4]. Despite the efforts of governments to promote FV consumption,
surveys of the child population indicate that average consumption is below recommended
levels [5-9].

Considering that dietary habits established in childhood and adolescence tend to
extend through adult ages [10,11], supporting the consumption of FV in children is a public
health priority [6]. Diverse strategies have been carried out in school environments with
this aim [12-14]. Available evidence suggests that school feeding programs are effective in
improving the consumption of FV [15-17], specifically, those that promote the availability
and accessibility of FV via distribution in schools [18-24].
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Under the Common Agricultural Policy (CAP), the European Commission (EC) pro-
posed increasing financial funding to support the consumption of FV in the school popula-
tion [25]. The “School Fruit and Vegetables Scheme” (SFVS) was proposed in 2009/10 as a
strategy to support the consumption of FV, decrease rates of obesity, improve agricultural
income, stabilize markets, and ensure the current and future supply of these foods [26].
The SFVS consisted of European Union (EU) subsidized distribution of FV in pre-school
centers, primary and secondary schools, and outside of school canteen hours. Furthermore,
the SFVS included educational measures (EM), whose objective was to raise awareness
among school children, connecting them not only to their health and well-being but also to
agriculture, food production, and environmental sustainability issues. Along the lines of
the Sustainable Development Goals (SDG), the SFVS recommended that distributed foods
be organic, seasonal, and from local producers originating in the European Community.
This is especially important considering the effect of the production of these foods on the
food system [27].

From its application in 2009/10 until 2016/17 (the year before the implementation
of the EU School Fruit, Vegetables and Milk Scheme), the SFVS benefitted from a budget
of approximately 937,226,513.40 Euros. Member States (MS) interested in participating
in the SFVS must develop an annual pre-strategy at the national or regional level. The
overall target group of the scheme (from kindergartens to secondary schools) is set by the
EU and MS choose their target group from this age range. In addition, MS must provide
national funds to accompany EU support for the purchase and distribution of FV, the
implementation of EM, and the monitoring and evaluation of the SFVS [26]. Although the
SFVS was implemented in 2009 /10, there is little information about how it was carried out in
the EU. Given the potential of the SFVS to support healthier, more sustainable food systems,
the objective of this study was to identify the characteristics of SFVS implementation from
2009/10 to 2016/17 in the EU.

2. Materials and Methods

A longitudinal, observational, retrospective study based on public secondary data
was conducted and therefore no ethical approval was required. During the study period,
between 21 and 25 of the 28 EU Member States (before Brexit in 2020) participated in
the SFVS: Austria (AUT), Belgium (BEL), Bulgaria (BRG), Croatia (HRV), Cyprus (CYP),
Czech Republic (CZE), Denmark (DNK), Estonia (EST), France (FRA), Germany (DEU),
Greece (GRC), Hungary (HUN), Ireland (IRL), Italy (ITA), Latvia (LVA), Lithuania (LTU),
Luxembourg (LUX), Malta (MLT), Poland (POL), Portugal (PRT), Romania (ROU), Slovakia
(SVK), Slovenia (SVN), Spain (ESP), The Netherlands (NLD). Between 2017 and 2018, the
annual reports of the 25 MS participating in the SFVS from 2009/10 to 2016/17 were
obtained from the EC website, i.e., 186 reports in total [26].

With the information contained in the reports, by school year and MS, the database
was constructed including the following variables: European and national budget (£),
funds used from the EU (%), participating schools (n, %), participating students (n, %),
duration of the SFVS (weeks, days of the week, days of FV deliveries), the quantity of FV
offered (t, portions per participant), and application of sustainability criteria (local, seasonal,
organic and community origin (%)). In addition, the following variables were calculated:
expenditure per student (€), days of the week on which the SFVS was implemented, the
quantity of FV offered per student (in kg), average portions offered per student, and the
average price per portion. To calculate average participation (both for schools and for
students), values were calculated for each MS during the middle of the period for the 2013
school year. To calculate the percentage of countries that applied the recommendation
on local foods, seasonal foods, organic foods, and community-origin foods, the MS that
provided data in their reports were used. To calculate the expenditure per student, the
budget for each MS was divided between the students that complied with the SFVS in each
country. Some data for these variables were missing but could be calculated from other data
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available in the reports. In no case have estimation methods been used for missing data.
All indicators have been calculated with the available data (see Supplementary Material).

For the analysis, the described variables were organized into four sections: two for the
total data of the EU, and another two with the data from the different MS, organized into
eight sub-sections.

Sections for the study of SFVS implementation for the European Union globally:

General Characteristics of the SFVS by School Year for the EU As a Whole: Includes
MS participants, budget (%), expenditure per student (€), % participation (schools and
students), and duration (weeks and days of FV deliveries).

Quantity of FV Included in the SFVS by School Year and for the EU As a Whole:
Includes the quantity of FV purchased/distributed (tons), FV per student (kg), average
portions per student (n), weight per portion (g) and price per portion (£).

Sections and sub-sections for the study of the implementation of the SFVS for partici-
pating MS:

Involvement of the MS in Carrying out the SFVS: Included four sub-sections:

Economic investment in the SFVS by MS during the study period: Included EU funds
used by each MS (%) and expenditure per student (£).

SFVS coverage by MS during the study period: Percentage of students covered by FV
(%) and percentage of students covered by EM (%).

Days of FV deliveries and quantity of FV per student (kg) by MS during the study period.

Economic investment in terms of the coverage, duration, and quantity of FV dis-
tributed by the SFVS.

Characteristics of the Distribution of FV Among Students: Included four sub-sections:

Frequency of FV deliveries: Duration of the SFVS in weeks and days of FV deliveries

Quantities of FV distributed and percentage of students covered by duration. Rela-
tionships between FV per student (kg), duration (days of FV deliveries), and percentage of
students covered (%).

Portions distributed per student. Relationships between price (€), weight (g), and the
number of portions (n).

Sustainability criteria applied in the distribution of FV: included local, seasonal, or-
ganic and community origin criteria contemplated in the different country strategies. The
values of the variables were calculated considering the number of times that countries
mentioned these criteria in the strategies for each school year.

Sub-sections economic investment in the SFVS, SFVS coverage, days of FV deliveries
and sustainability criteria were represented using maps, and the rest were represented
using a scatter plot in which each point represents the mean value of a country during
the study period. To assess the relationship between variables, we calculated Pearson’s
correlation and linear regression. In addition, mean values were calculated for all variables.
The statistical software package R [28] was used for the analysis and the graphs. The
international abbreviation ISO-3166-1 ALPHA-3 was used for the nomenclature of the MS.

3. Results
3.1. General Characteristics of the SFVS by School Year in the Whole of the EU

Table 1 shows the general characteristics of the SFVS across the European Union from
2009/10 to 2016/17. During the eight years of implementation, between 21 and 25 MS
participated. The percentage of EU funds used by the MS for the execution of the SFVS
was irregular throughout the period, at 63% of the mean. The average participation in the
SFVS—both for schools that ascribed to the SFVS and for students—increased progressively
from the first to the final year, reaching a maximum in 2015/16 (44% of schools and 47%
of students). The average days of FV deliveries by school year ranged from 44 to 61 days,
except during the initial year in which it lasted 22 days. The average duration in weeks
ranged from 13 weeks in the first year to 27 weeks in the following three years. The average
over the whole period was 22 weeks. The Budget was correlated with Student expenditure
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(PC 0.874 p-value = 0.001), participation of Schools (PC 0.799 p-value = 0.007) and Students
(PC 0.800 p-value = 0.006).

Table 1. General characteristics of the EU School Fruit and Vegetables Scheme from 2009/10

to 2016/17.
School Year MS?!  Non-Participating MS  Budget Student Exp 2 Participation Duration
n %EU € %Schl®  %sStud® DWSOLFV o
Deliveries

09/10 21 BGR; HRV; GRC; LVA 33.11 9.35 18 21 21.75 12.96
10/11 24 HRV 61.91 14.11 38 38 59.38 26.67
11/12 23 HRV; GRC 61.77 12.48 33 34 60.61 26.63
12/13 23 HRYV; CYP 71.71 15.46 39 38 54.93 26.99
13/14 25 72.98 13.42 35 42 44.37 17.75
14/15 24 GRC 66.07 12.87 28 29 44.25 16.92
15/16 24 GRC 69.25 13.38 44 47 49.05 20.38
16/17 22 GRC; LUX; ROU 67.93 13.00 44 45 57.59 25.59
Total 25 63.09 13.01 35 37 48.99 21.74

1 MS: Member State; BGR: Bulgaria; HRV: Croatia; GRC: Greece; LVA: Latvia; CYP: Cyprus; LUX: Luxembourg;
ROU: Romania. 2 Student Exp: Student Expense. 3 %Schl: percentage of schools. 4 %Stud: percentage of students.

3.2. Quantity of Fruit and Vegetables Included in the SFV'S by School Year in the Whole of the EU

Table 2 shows the quantity of FV distributed among students from 2009/10 to 2016/17
for all the countries participating in the SFVS. The quantity of FV distributed to participating
students was not progressive, rather there were variations in the study period, reaching a
maximum in the final school year (2289.20 tons). On average, each student who participated
in the SFVS received between 2 and 5 kg of FV throughout the study period, distributed in
portions of 122 g. The weight of each portion ranged from 50 g (in 2009/10) to 145 g (in
2013/14), and prices changed throughout the study period, shifting from an initial cost of
0.08 € in 2009/10, and 0.42 € during the following school year to a continuous decrease,
reaching 0.29 € during the 2014/15 school year.

Table 2. Quantity of Fruit and Vegetables included in the SFVS from 2009/10 to 2016/17.

School Year Quantities of FV Pur- FV Per Average Portions Average Portion  Average Portion
chased/Distributed Student/School Year  Offered per Student Weight Price
Tons kg n g €

09/10 1707.9 1.95 15.57 49.35 0.08
10/11 631.1 4.88 51.76 139.02 0.42
11/12 1358.7 4.18 42.80 135.97 0.41
12/13 1083.1 5.54 54.23 139.03 0.40
13/14 1025.7 457 44.14 144.64 0.37
14/15 408.0 481 39.72 125.92 0.29
15/16 1743.0 3.89 41.23 120.63 0.31
16/17 2289.2 4.10 40.67 124.36 0.37
Average 1280.84 424 41.27 122.37 0.33

FV = fruit and vegetables.

3.3. Involvement of the MS in Carrying Out the SFVS
3.3.1. Economic Investment in the SFVS by MS during the Study Period

Figure 1 shows the percentage of EU funds used for the implementation by each MS
and the expenditure per student. Four of the MS (SVK, MLT, HUN, and CZE) used 100% of
EU funds to carry out the SFVS, while two (FRA and PRT) used just 25% of these funds
during the period. There was important variation in the Netherlands and Austria.
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Figure 1. (a) Percentage of EU funds used by each MS; (b) expenditure per student in each MS.

In terms of expenditure per student, three countries (ITA, IRL, DNK) invested more
than 25 € per student, although two of them (IRL, DNK) showed important variation
during the period. In contrast, at least five countries (ROU, SVN, LUX, LVA, PRT) spent
less than 6.5 € per student. Estonia stands out for its great variation during the period.

3.3.2. SFVS Coverage by MS during the Study Period

Figure 2 shows the percentage of students covered by FV distribution and EM in each
MS. Two countries (FRA, DNK) barely reached 10% of students, while five (HRV, HUN,
CZE, LVA, and MLT) reached between 80% and 100% of students during the period. Five
other countries (ROU, CYP, AUT, BGR, LTU) stand out for the great variation in the number
of students reached (between 25% and 100%) throughout the study period.

In terms of the percentage of students covered by EM, 7 of the 25 MS (BGR, DEU, GRC,
ITA, LVA, LUX, NLD) were able to cover all the students registered in the SFVS with EM in
all the editions. However, three countries (DNK, AUT, BEL) did not include them and did
not provide data. In the rest of the MS, the percentage of students covered ranged from
15% to 90%, with great variation in most cases.

3.3.3. Days of FV Deliveries and Quantity of FV per Student (kg) by MS during the
Study Period

Figure 3 shows the days of FV deliveries and quantity of FV per student (kg) in each
MS. Three countries (DEU, ROU, DNK) presented a variation of 75 to 200 days during the
period, while the rest did not reach 50 days. Three countries (AUT, CZE, GRC) did not
report sufficient data for this variable.
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Figure 2. (a) Percentage of students covered by FV distribution; (b) Percentage of students covered
by EM.
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Figure 3. (a) Days of FV deliveries; (b) quantity of FV per student in each MS (kg).
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The quantity of FV distributed per student varied between 2.5 and 20 kg in the
countries. Six MS (PRT, IRL, SVK, BEL, ESP, and MLT) distributed around 2.5 kg of FV
during the whole period, while four (BGR, HUN, POL, LTU) distributed between 7 and
15 kg per student. Denmark reached a level of between 15 and 20 kg throughout the period.

3.3.4. Economic Investment in Terms of the Coverage, Duration, and Quantity of FV
Distributed by the SFVS

Figure 4 represents the relationship between the percentage of EU funds used by the
MS and the percentage of students covered by the SFVS (Pearson correlation 0.637, p-value
< 0.001). As the percentage of EU funds used increases, the percentage of students covered
by the SFVS also increases. The MS that used between 75% and 100% of EU funds reached a
high level of coverage (above 75%), but they distributed lower levels of FV. The MS located
below the regression line did not reach the percentage of students corresponding to the use
of EU funds.

g FV per student (Kg)
L

B ® 5

bt ® 1

o

R

15

FW\ DNK

25 50 75 100
% of EU used funds
Source: self made

Figure 4. Relationship between the EU funds used (%), students covered (%), and the quantity
of FV distributed (kg) by the SFVS. Regression line (black): represents the percentage of student
beneficiaries of the SFVS using 100% of EU funds. Identity function (red): % of EU funds used
by MS = % of students covered. The size of the dot represents the quantity of FV distributed per
student (kg).

Figure 5 shows the relationship between the days of FV deliveries, the percentage of
EU funds used by the MS (Pearson correlation —0.440, p-value = 0.041), and the expenditure
per student (€). It can be observed that, in most cases that used more than 75% of the budget,
the days of FV deliveries did not reach 50, and the expenditure per student was irregular.

Regarding the relationship between the quantity of FV distributed and the expenditure
per student (Pearson Correlation 0.675, p-value < 0.001) and duration (Figure 6), it can be
observed that most MS distributed between 4 and 8 kg of FV with an expenditure of up to
20 euros per student, and highly variable duration.

Figure 7 shows the relationship between expenditure per student (€), percent of
students covered (Pearson Correlation 0.416, p-value = 0.043), and days of FV deliveries. It
can be observed that the majority of participating MS maintained a similar expenditure
per student (of approximately 10 €); however, the percentage of students covered by EM
and the days of FV deliveries were more variable. A large group of MS managed to cover
between 75% and 100% of students with EM, but there was a heterogeneous duration.
Belgium and Austria did not include EM or did not report data in this area.
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Figure 5. Relationship between the days of FV deliveries (days), the percentage of EU funds used by
the MS, and the expenditure per student (€) of the SFVS. Horizontal line: represents the average of
days of FV deliveries in each MS; Vertical line: represents the average % of EU funds used by the MS.

DNK
20-
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Figure 6. Relationship between fruit and vegetables distributed per student (kg), expenditure per
student (€), and days of FV deliveries. Horizontal design: median FV distributed per student (3.98 kg);
Vertical line: median expenditure per student (8.38 €).
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Figure 7. Relationship between the expenditure per student (€), the percentage of students covered
by EM, and the days of FV deliveries. Vertical line: average expenditure per student (8.38 €).
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3.4. Characteristics of FV Distribution among the Students
3.4.1. Frequency of FV Deliveries

Figure 8 shows the frequency of FV deliveries in each MS accounting SFVS duration
in weeks and days of FV deliveries. Most MS designed schemes of between 2 and 3 days
per week, with differences in the number of weeks of duration during the period (from
15 weeks to 35 weeks, approximately). Ireland stands out for making deliveries during one
week of the school year, and Romania and Denmark stand out for distributing FV five days
per week for approximately 25 weeks.

¥

5 days per week

= 4 days per week

deliveries

== 3 days per week

Days of FV

== 2 days per week

— 1 day per week

Duration (weeks)

Source: self made

Figure 8. Relationship between SFVS duration in weeks and days of FV deliveries.

3.4.2. Quantities of FV Distributed and Percentage of Students Covered by Duration

Figure 9 shows the relationship between days of FV deliveries, quantity per student,
and the percentage of students covered by the SFVS. It can be observed that the majority of
MS implemented the scheme for between 25 and 50 days, with a distribution of less than
10 kg per student. MS located below the line distributed less FV than what would corre-
spond to them, according to the programmed duration. Ireland stood out for distributing
less FV for fewer days and for serving less than 25% of students during the period.

DNK_

15
2 % of students
] ® 025
'731] 'y ® 050
é{ ESTBSQF - HUN DEU 075

ITA" HRV, ®
c PrediL, /73 LUX nou
£ > LVA RS ,“.,U
IR EZREMLTSVK pRy
) N%D <

100 125

Days of FV deliveries
Source: self made

Figure 9. Relationship between days of FV deliveries, the quantity of FV per student, and the
percentage of students covered by the SFVS. Horizontal line: average quantity of FV per student
(4.95 kg); Vertical line: average days of FV deliveries (56.9 days). Red line: a linear equation that
represents the supply of 150 g per day, based on the duration of the SFVS.

3.4.3. Portions Distributed per Student

Figure 10 shows the linear relationship between price and weight of portions. The size
of the dots represents the number of portions supplied per student. It can be observed that
as weight increases, the cost increases proportionally. However, all of the countries, except
five, supplied portions of insufficient weight concerning cost. Except for Denmark, none of
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the countries surpassed 100 portions per student, and the average portion weight was less

than 125 g.
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Figure 10. Relationship between portion price, portion weight, and the number of portions distributed
per student by the SFVS. Horizontal line: minimum portion weight (120 g); Vertical line: average
portion price (0.30 €). Regression line (red): represents the average portion price by weight.

3.4.4. Sustainability Criteria Applied in FV Distribution

Figure 11 represents the application of sustainability criteria (local, seasonal, organic,
and sourcing from the European Community) for the FV distributed during the 2009/10-
2016/17 period, by participating MS. In general, the most applied criteria related to seasonal
produce, and organic production was the least applied criteria. Three countries (ESP, FRA,
DEU) applied the four criteria for the whole period, while two (DNK and ROU) did not

apply any criteria.

Local
2009/2017
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2009/2017

Proportion

l 1.00

Proportion

l 1.00

0.75 0.75

0.50 0.50
0.25 0.25

0.00 0.00
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2009/2017

Organic
2009/2017
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0.50 0.50
0.25 0.25
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Figure 11. Sustainability criteria of the SFVS from 2009/10 to 2016/17. Average local criteria; Average
temporality criteria; Average criteria European Community origin. Average organic criteria.
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4. Discussion

This study identified characteristics of the implementation of the School Fruit and
Vegetables Scheme from 2009/10 to 2016/17 in the European Union. The majority of MS
participated in the SFVS during the study period, with a heterogeneous implementation
pattern in terms of funds used, coverage, duration, quantity (totals and by portion), and
cost of FV distributed per student. This heterogeneity shows different involvement of
the MS that implemented the SFVS. Few countries used the entire amount of EU funds
destined for SFVS implementation, made sufficient investment per student, or reached
total coverage, both in terms of FV provision as well as EM. In general, the days of FV
deliveries did not reach 50, and quantities of FV distributed were less than 5 kg per student.
The distribution of FV also showed different characteristics between the MS. The range of
periodicities of FV distributions to schools was wide, with a variation among countries
of between 1 and 5 days in periods of between 1 and 35 weeks. In general, the average
portion weight provided to schools was less than 125 g per day, and no country surpassed
100 portions. Temporality was the sustainability criteria most applied in the distribution of
FV by different MS.

In all of the EU, the participation of schools and students in the SFVS increased across
the period, however, the heterogeneity of EU funds utilized by MS had implications for
the coverage reached both in terms of FV distribution as well as EM. In general, in all of
the EU during the study period, the funds destined for the implementation of the SFVS
seem to have been insufficient to cover the total number of students. The MS that most
approximated maximum coverage quotas did so supplying little FV. In fact, only four of
twenty-five MS covered the total number of students with FV, and only seven included
EM in all the editions. These results are similar to those identified in the USA for the Fresh
Fruit and Vegetable Program (FFVP), where coverage of 100% of the students was not
achieved [29]. There could also be disadvantages for students who were not covered by the
SFVS, given their exclusion from potential benefits. On one hand, there is evidence that
the availability of FV in schools promotes their consumption [30,31]. On the other hand,
interventions that include EM along with FV distribution are more effective in promoting
the consumption of these foods in schools [32-34]. Furthermore, the educational measures
contemplated in the SFVS could contribute to students” knowledge of individual health
and environmental benefits related to FV consumption [35,36]. However, it is important
to note that implementation of these measures falls on teachers, thus it is dependent on
their willingness and perception of the additional effort involved. Providing training and
support could facilitate the implementation of these measures in schools [37,38].

Despite the percentage of EU funds used permitting greater coverage of students in
those MS that made a higher investment in the development of the SFVS, in general, it did
not contribute to the duration nor the expenditure per student. In most cases using more
than 75 percent of EU funds, the days of FV deliveries did not reach 50 days. One of the
most commonly tested techniques for increasing FV consumption is repeated exposure [39].
An estimated 59 and 66 days are needed for successful habit formation [40,41], which
is greater than the average number of days of provision of FV to students in the SFVS
evaluated. While some countries with an expenditure per student less than the average
and a long-duration plan distributed greater quantities of FV than other countries, only
Denmark surpassed 15 k and had a long-duration, with significant expenditure, but with a
limited reach in terms of the total number of students.

Nor did students covered by the SFVS receive enough FV constantly. As shown by the
results, the quantities distributed had variation over time, providing to each school (with
some exceptions) less than 5 kg per school year. These data are similar to the findings in
the Polish evaluation [38]. It is known that the direct provision of FV in the school setting
can have success in increasing FV consumption [10,22]. For this reason, there should be
increased efforts to increase the quantity of FV distributed to students. While it is true that
distribution can be influenced by different factors, plans and programs that are coordinated
among different sectors could help to build alliances with all the involved parties that could
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contribute to achieving common objectives [42,43]. According to our results, the average
portion weight was less than 125 g, and there was great variability between portion cost and
portion weight among the countries. This suggests that some MS have difficulty providing
the minimum portion weight of FV, which affects the consumption of the 400 g daily
consumption recommended by the WHO [44,45]. Furthermore, the high heterogeneity by
country in terms of FV deliveries, ranging from once per day during one week to 2.5 times
per day over 35 weeks, could influence consumption habits at schools. In Germany, SFVS
with FV deliveries three or two times a week led to a significant increase in FV intake [46].
For this reason, establishing a minimum quantity of FV per student and the periodicity of
deliveries is recommended.

According to the SDG, it would be helpful if FV distributed in schools could contribute
to reducing the environmental footprint, however, sustainability criteria were not applied
uniformly in all the MS. While some countries distributed local, seasonal, and organic foods
or sourced from the European Community during the study period, others did not do so in
any of the editions of the SFVS. It should be noted that economic policies have promoted
the importation of cheap FV to the detriment of varieties produced locally [4]. Given the
limited budget, the scheme may not have a significant direct impact on market balance.
Additionally, the distribution of funds to MS should be accompanied by sustainability
commitments to favor uniformity of the characteristics of FV distribution in different
countries. Stronger ties are needed among the different agents involved in the whole food
system to integrate sustainable practices in terms of production, harvest, processing, and
consumption [4].

Limitations: When interpreting the results, it should be taken into account that the data
used are reported by the participating MS themselves, which could be considered a limita-
tion of the study. However, the information reported by MS was uniform, which permitted
establishing comparisons in terms of SFVS implementation in all of them. Moreover, we can
measure the success of the SFVS in terms of participation, duration, or FV distributed but
not in terms of the evolution of overweight and obesity, FV intake, or knowledge acquired
with the educational measures because this information is not available.

5. Conclusions

Our results suggest that the implementation of the SFVS in MS has been very het-
erogeneous, which means that EU students do not benefit equally from the SFVS. The
purchase of fruit and vegetables from local producers for distribution in schools could
have a positive impact on agricultural production and also on the consumption of these
products among the school population, as shown in prior studies. However, the lack of
continuity in the execution, as well as the low number of days of FV deliveries, could limit
its potential benefits. Establishing minimum recommendations for SFVS implementation,
including the number of days, percentage of students covered, and quantities of FV dis-
tributed, are recommended to maximize the benefits of the new School Fruit, Vegetables
and Milk Scheme.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/nu14153069/s1, Table S1: Database compiled from the reports
in Figures 4-8. Data Base S1: Raw data for the school year 2013 with all variables used for all
participating MS; Document S1: Example of annex IV: summary report ‘strategy’ 2014-2015 for Spain.

Author Contributions: Conceptualization, I.C.; methodology, P.C. and I.C.; software, P.C.; formal
analysis, P.C.; investigation, I.C., M.A.M.-M. and P.S,; resources, I1.C.; data curation, I.C. and P.C,;
writing—original draft preparation, I.C.; writing—review and editing, M.C.D.-B. and P.S,; visualiza-
tion, M.C.D.-B. and M.A.M.-M.; supervision, M.C.D.-B. and P.C. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.


https://www.mdpi.com/article/10.3390/nu14153069/s1
https://www.mdpi.com/article/10.3390/nu14153069/s1

Nutrients 2022, 14, 3069 13 of 15

Informed Consent Statement: Not applicable.

Data Availability Statement: Data supporting reported results were obtained between 2017 and
2018 from the EC web page, using the following link: https://ec.europa.eu/agriculture/sfs_en
(accessed on 28 December 2017). However, this link is not currently available because the scheme
changed with the entry into force of Regulation (EU) 2017/39 which lays down the basis for the new
School Fruit, Vegetables and Milk Scheme. For this reason, the authors add to the Supplementary
Material an example of a report from a member state and a database with all available variables for
all countries for the year 2013. In addition, the authors provide the complete database upon request
to the corresponding author.

Acknowledgments: Iris Comino thanks the rest of the team for their commitment to this article,
which will form part of the doctoral thesis.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Afshin, A.; Sur, PJ.; Fay, K.A.; Cornaby, L.; Ferrara, G.; Salama, ].S.; Mullany, E.C.; Abate, K.H.; Abbafati, C.; Abebe, Z; et al.
Health Effects of Dietary Risks in 195 Countries, 1990-2017: A Systematic Analysis for the Global Burden of Disease Study 2017.
Lancet 2019, 393, 1958-1972. [CrossRef]

Lim, S.; Vos, T.; Flaxman, A.; Danaei, G.; Shibuya, K.; Adair-Rohani, H.; Amann, M.; Anderson, H.; Andrews, K.; Aryee, M.; et al.
A Comparative Risk Assessment of Burden of Disease and Injury Attributable to 67 Risk Factors and Risk Factor Clusters in 21
Regions, 1990-2010: A Systematic Analysis for the Global Burden of Disease Study 2010. Lancet 2012, 380, 2224-2260. [CrossRef]
WHO. Increasing Fruit and Vegetable Consumption to- Reduce the Risk of Noncommunicable Diseases. 2019. Available online:
www.who.int/elena/titles/fruit_vegetables_ncds/en/# (accessed on 30 May 2019).

FAO. Fruit and Vegetables—Your Dietary Essentials. The International Year of Fruits and Vegetables, 2021; FAO: Rome, Italy, 2020.
Lynch, C.; Kristjansdottir, A.G.; Te Velde, S.J.; Lien, N.; Roos, E.; Thorsdottir, I.; Krawinkel, M.; De Almeida, M.D.V.; Papadaki, A,;
Hlastan Ribic, C.; et al. Fruit and Vegetable Consumption in a Sample of 11-Year-Old Children in Ten European Countries—the
PRO GREENS Cross-Sectional Survey. Public Health Nutr. 2014, 17, 2436-2444. [CrossRef] [PubMed]

OECD/European Union. Fruit and Vegetable Consumption among Children. In Health at a Glance: Europe 2016: State of Health in
the EU Cycle; OECD Publishing: Paris, France, 2016; pp. 100-101.

Williams, J.; Buoncristiano, M.; Nardone, P,; Rito, A.L; Spinelli, A.; Hejgaard, T.; Kierkegaard, L.; Nurk, E.; Kunesova, M.;
Milanovi¢, S.M.; et al. A Snapshot of European Children’s Eating Habits: Results from the Fourth Round of the WHO European
Childhood Obesity Surveillance Initiative (COSI). Nutrients 2020, 12, 2481. [CrossRef] [PubMed]

WHO. Growing up Unequal: Gender and Socioeconomic Differences in Young People’s Health and Well-Being. 2016. Available
online: https://apps.who.int/iris /handle /10665/326320 (accessed on 30 May 2019).

Evans, G.W,; Jones-Rounds, M.L.; Belojevic, G.; Vermeylen, F. Family Income and Childhood Obesity in Eight European Cities:
The Mediating Roles of Neighborhood Characteristics and Physical Activity. Soc. Sci. Med. 2012, 75, 477-481. [CrossRef]
Craigie, A.M.,; Lake, A.A ; Kelly, S.A.; Adamson, A.J.; Mathers, J.C. Tracking of Obesity-Related Behaviours from Childhood to
Adulthood: A Systematic Review. Maturitas 2011, 70, 266-284. [CrossRef]

Mikkild, V.; Résédnen, L.; Raitakari, O.T.; Pietinen, P; Viikari, J. Longitudinal Changes in Diet from Childhood into Adulthood with
Respect to Risk of Cardiovascular Diseases: The Cardiovascular Risk in Young Finns Study. Eur. J. Clin. Nutr. 2004, 58, 1038-1045.
[CrossRef]

Triador, L.; Farmer, A.; Maximova, K.; Willows, N.; Kootenay, ]J. A School Gardening and Healthy Snack Program Increased
Aboriginal First Nations Children’s Preferences toward Vegetables and Fruit. J. Nutr. Educ. Behav. 2015, 47, 176-180. [CrossRef]
Horne, PJ.; Tapper, K.; Lowe, C.F; Hardman, C.A.; Jackson, M.C.; Woolner, J. Increasing Children’s Fruit and Vegetable
Consumption: A Peer-Modelling and Rewards-Based Intervention. Eur. J. Clin. Nutr. 2004, 58, 1649-1660. [CrossRef]

DeCosta, P; Moller, P.; Frost, M.B.; Olsen, A. Changing Children’s Eating Behaviour—A Review of Experimental Research.
Appetite 2017, 113, 327-357. [CrossRef]

Wilson, D.B.; Jones, R-M.; McClish, D.; Westerberg, A.L.; Danish, S. Fruit and Vegetable Intake among Rural Youth Following a
School-Based Randomized Controlled Trial. Prev. Med. 2011, 54, 150-156. [CrossRef]

Delgado-Noguera, M.; Tort, S.; Martinez-Zapata, M.].; Bonfill, X. Primary School Interventions to Promote Fruit and Vegetable
Consumption: A Systematic Review and Meta-Analysis. Prev. Med. 2011, 53, 3-9. [CrossRef]

Knai, C.; Pomerleau, J.; Lock, K.; McKee, M. Getting Children to Eat More Fruit and Vegetables: A Systematic Review. Prev. Med.
2006, 42, 85-95. [CrossRef]

Blanchette, L.; Brug, ]. Determinants of Fruit and Vegetable Consumption among 6-12-Year-Old Children and Effective Interven-
tions to Increase Consumption. J. Hum. Nutr. Diet. 2005, 18, 431-443. [CrossRef]

De Sa, ].; Lock, K. Will European Agricultural Policy for School Fruit and Vegetables Improve Public Health? A Review of School
Fruit and Vegetable Programmes. Eur. J. Public Health 2008, 18, 558-568. [CrossRef]


https://ec.europa.eu/agriculture/sfs_en
http://doi.org/10.1016/S0140-6736(19)30041-8
http://doi.org/10.1016/S0140-6736(12)61766-8
www.who.int/elena/titles/fruit_vegetables_ncds/en/#
http://doi.org/10.1017/S1368980014001347
http://www.ncbi.nlm.nih.gov/pubmed/25023091
http://doi.org/10.3390/nu12082481
http://www.ncbi.nlm.nih.gov/pubmed/32824588
https://apps.who.int/iris/handle/10665/326320
http://doi.org/10.1016/j.socscimed.2012.03.037
http://doi.org/10.1016/j.maturitas.2011.08.005
http://doi.org/10.1038/sj.ejcn.1601929
http://doi.org/10.1016/j.jneb.2014.09.002
http://doi.org/10.1038/sj.ejcn.1602024
http://doi.org/10.1016/j.appet.2017.03.004
http://doi.org/10.1016/j.ypmed.2011.11.005
http://doi.org/10.1016/j.ypmed.2011.04.016
http://doi.org/10.1016/j.ypmed.2005.11.012
http://doi.org/10.1111/j.1365-277X.2005.00648.x
http://doi.org/10.1093/eurpub/ckn061

Nutrients 2022, 14, 3069 14 of 15

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Krelner, R.; Rasmussen, M.; Brug, J.; Klepp, K.-I.; Wind, M.; Due, P. Determinants of Fruit and Vegetable Consumption among
Children and Adolescents: A Review of the Literature. Part II: Qualitative Studies. Inf. J. Behav. Nutr. Phys. Act. 2011, 8, 112.
[CrossRef]

Van Cauwenberghe, E.; Maes, L.; Spittaels, H.; Van Lenthe, EJ.; Brug, J.; Oppert, ].M.; De Bourdeaudhuij, I. Effectiveness of
School-Based Interventions in Europe to Promote Healthy Nutrition in Children and Adolescents: Systematic Review of Published
and Grey Literature. Br. J. Nutr. 2010, 103, 781-797. [CrossRef]

Micha, R.; Karageorgou, D.; Bakogianni, I.; Trichia, E.; Whitsel, L.P.; Story, M.; Pefalvo, J.L.; Mozaffarian, D. Effectiveness of
School Food Environment Policies on Children’s Dietary Behaviors: A Systematic Review and Meta-Analysis. PLoS ONE 2018,
13, €0194555. [CrossRef]

Tak, N.I; Te Velde, S.J.; Brug, ]. Long-Term Effects of the Dutch Schoolgruiten Project—Promoting Fruit and Vegetable Consump-
tion among Primary-School Children. Public Health Nutr. 2009, 12, 1213-1223. [CrossRef]

Rosi, A.; Scazzina, F.; Ingrosso, L.; Morandi, A.; Del Rio, D.; Sanna, A. The ‘5 a Day’ Game: A Nutritional Intervention Utilising
Innovative Methodologies with Primary School Children. Int. J. Food Sci. Nutr. 2015, 66, 713-717. [CrossRef]

Council of The European Union. Council Regulation (EC) No 1182/2007 of 26 September 2007; Council of The European Union:
Strasbourg, France, 2007.

Council of The European Union. Council Regulation (EC) No 13/2009 of 18 December 2008; Council of The European Union:
Strasbourg, France, 2008.

Willett, W.; Rockstrom, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett, T.; Tilman, D.; DeClerck, E; Wood, A; et al.
Food in the Anthropocene: The EAT-Lancet Commission on healthy diets from sustainable food systems. Lancet 2019,
393, 447-492. [CrossRef]

R Core Team. R: A Language and Environment for Statistical Computing; R Core Team: Vienna, Austria, 2021.

Ohri-Vachaspati, P; Turner, L.; Chaloupka, FJ. Fresh Fruit and Vegetable Program Participation in Elementary Schools in the
United States and Availability of Fruits and Vegetables in School Lunch Meals. J. Acad. Nutr. Diet. 2012, 112, 921-926. [CrossRef]
Holley, C.; Farrow, C.; Haycraft, E. A Systematic Review of Methods for Increasing Vegetable Consumption in Early Childhood.
Curr. Nutr. Rep. 2017, 6, 157-170. [CrossRef]

Sirasa, F.; Mitchell, L.; Rigby, R.; Harris, N. Family and Community Factors Shaping the Eating Behaviour of Preschool-Aged
Children in Low and Middle-Income Countries: A Systematic Review of Interventions. Prev. Med. 2019, 129, 105827. [CrossRef]
Hodder, R.K.; O’'Brien, K.M.; Tzelepis, F.; Wyse, R.].; Wolfenden, L. Interventions for Increasing Fruit and Vegetable Consumption
in Children Aged Five Years and Under. Cochrane Database Syst. Rev. 2020, 5, CD008552. [CrossRef]

Singhal, J.; Herd, C.; Adab, P; Pallan, M. Effectiveness of School-Based Interventions to Prevent Obesity among Children Aged 4
to 12 Years Old in Middle-Income Countries: A Systematic Review and Meta-Analysis. Obes. Rev. 2021, 22, e13105. [CrossRef]
Mak, T.; Storcksdieck Genannt Bonsmann, S.; Louro Caldeira, S.; Wollgast, J. How to Promote Fruit and Vegetable Consumption in
Schools: A Toolkit, EUR 27946; Publications Office of the European Union: Luxembourg, 2016. [CrossRef]

Fink, L.; Strassner, C.; Ploeger, A. Exploring External Factors Affecting the Intention-Behavior Gap When Trying to Adopt a
Sustainable Diet: A Think Aloud Study. Front. Nutr. 2021, 8, 511412. [CrossRef]

Vermeir, I.; Verbeke, W. Sustainable Food Consumption: Exploring the Consumer “Attitude—Behavioral Intention” Gap. J. Agric.
Environ. Ethics 2006, 19, 169-194. [CrossRef]

Roccaldo, R.; Censi, L.; D’Addezio, L.; Berni Canani, S.; Gennaro, L. A Teachers’ Training Program Accompanying the “School
Fruit Scheme” Fruit Distribution Improves Children’s Adherence to the Mediterranean Diet: An Italian Trial. Int. ]. Food Sci. Nutr.
2017, 68, 887-900. [CrossRef]

Wolnicka, K.; Taraszewska, A.M.; Jaczewska-Schuetz, J. Can the School Fruit and Vegetable Scheme Be an Effective Strategy
Leading to Positive Changes in Children’s Eating Behaviours? Polish Evaluation Results. Int. ]. Environ. Res. Public Health 2021,
18, 12331. [CrossRef]

Appleton, K.M.; Hemingway, A.; Rajska, J.; Hartwell, H. Repeated Exposure and Conditioning Strategies for Increasing Vegetable
Liking and Intake: Systematic Review and Meta-Analyses of the Published Literature. Am. J. Clin. Nutr. 2018, 108, 842. [CrossRef]
[PubMed]

Keller, ].; Kwasnicka, D.; Klaiber, P; Sichert, L.; Lally, P; Fleig, L. Habit Formation Following Routine-Based versus Time-Based
Cue Planning: A Randomized Controlled Trial. Br. J. Health Psychol. 2021, 26, 807-824. [CrossRef] [PubMed]

Lally, P.; van Jaarsveld, C.H.M.; Potts, HW.W.; Wardle, ]. How Are Habits Formed: Modelling Habit Formation in the Real World.
Eur. J. Soc. Psychol. 2010, 40, 998-1009. [CrossRef]

Swinburn, B.; Kraak, V.; Rutter, H.; Vandevijvere, S.; Lobstein, T.; Sacks, G.; Gomes, F.; Marsh, T.; Magnusson, R. Strengthening of
Accountability Systems to Create Healthy Food Environments and Reduce Global Obesity. Lancet 2015, 385, 2534-2545. [CrossRef]
Baker, P.; Hawkes, C.; Wingrove, K.; Demaio, A.R.; Parkhurst, J.; Thow, A.M.; Walls, H. What Drives Political Commitment for
Nutrition? A Review and Framework Synthesis to Inform the United Nations Decade of Action on Nutrition. BM] Glob. Health
2018, 3, 485. [CrossRef]

Mason-D’Croz, D.; Bogard, J.; Sulser, T.; Cenacchi, N.; Dunston, S.; Herrero, M.; Wiebe, K. Gaps between Fruit and Vegetable
Production, Demand, and Recommended Consumption at Global and National Levels: An Integrated Modelling Study. Lancet
Planet. Health 2019, 3, e318-e329. [CrossRef]


http://doi.org/10.1186/1479-5868-8-112
http://doi.org/10.1017/S0007114509993370
http://doi.org/10.1371/JOURNAL.PONE.0194555
http://doi.org/10.1017/S1368980008003777
http://doi.org/10.3109/09637486.2015.1077793
http://doi.org/10.1016/S0140-6736(18)31788-4
http://doi.org/10.1016/j.jand.2012.02.025
http://doi.org/10.1007/s13668-017-0202-1
http://doi.org/10.1016/j.ypmed.2019.105827
http://doi.org/10.1002/14651858.CD008552.PUB7
http://doi.org/10.1111/obr.13105
http://doi.org/10.2788/33817
http://doi.org/10.3389/fnut.2021.511412
http://doi.org/10.1007/s10806-005-5485-3
http://doi.org/10.1080/09637486.2017.1303826
http://doi.org/10.3390/ijerph182312331
http://doi.org/10.1093/ajcn/nqy143
http://www.ncbi.nlm.nih.gov/pubmed/30321277
http://doi.org/10.1111/bjhp.12504
http://www.ncbi.nlm.nih.gov/pubmed/33405284
http://doi.org/10.1002/ejsp.674
http://doi.org/10.1016/S0140-6736(14)61747-5
http://doi.org/10.1136/bmjgh-2017-000485
http://doi.org/10.1016/S2542-5196(19)30095-6

Nutrients 2022, 14, 3069 15 of 15

45. 'WHO. Diet, Nutrition and the Prevention of Chronic Diseases: Report of a Joint WHO/FAO Expert Consultation;, WHO: Geneva,
Switzerland, 2003.

46. HabB, J.; Lischetzke, T.; Hartmann, M. Does the Distribution Frequency Matter? A Subgroup Specific Analysis of the Effectiveness
of the EU School Fruit and Vegetable Scheme in Germany Comparing Twice and Thrice Weekly Deliveries. Public Health Nutr.
2018, 21, 1375-1387. [CrossRef]


http://doi.org/10.1017/S1368980017003949

	Introduction 
	Materials and Methods 
	Results 
	General Characteristics of the SFVS by School Year in the Whole of the EU 
	Quantity of Fruit and Vegetables Included in the SFVS by School Year in the Whole of the EU 
	Involvement of the MS in Carrying Out the SFVS 
	Economic Investment in the SFVS by MS during the Study Period 
	SFVS Coverage by MS during the Study Period 
	Days of FV Deliveries and Quantity of FV per Student (kg) by MS during the Study Period 
	Economic Investment in Terms of the Coverage, Duration, and Quantity of FV Distributed by the SFVS 

	Characteristics of FV Distribution among the Students 
	Frequency of FV Deliveries 
	Quantities of FV Distributed and Percentage of Students Covered by Duration 
	Portions Distributed per Student 
	Sustainability Criteria Applied in FV Distribution 


	Discussion 
	Conclusions 
	References

