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Abstract: The arithmetic average of food waste estimates in European Union countries is 2
kg/capita/year higher than the arithmetic average of food waste estimates in all European
countries, from 74 kg/capital/year to 76 kg/capita/year. The difference is greater in the case
of the weighted average (European Union - 73 kg/capita/year, all European countries 66
kg/capita/year), the one we consider more representative in terms of impact on the
economy and the environment. However, the arithmetic average remains a key indicator in
assessing individual consumer behavior with regard to food waste. Although there are
European Union policies that can combat food waste, they are not exploited, and the
opportunities offered have not been put into practice. There is a lack of assessments of the
impact of different European Union policies on combating food waste.
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INTRODUCTION
Food waste has become a major concern of each state, and of all states together.
Measures to reduce food waste are becoming increasingly obvious, but nevertheless
ineffective [5,6,7,12]. Food waste cannot be attributed to a certain social or demographic
category. It is a widespread phenomenon, on all continents, in all regions, in all countries,
in all socio-demographic categories [12].
In essence, food waste consists of 3 major components:
1. food waste from households;
2. food waste from food service;
3. food waste from retail.
This study presents food waste from households in the European Union and
continent Europe, with its different regions, according to the methodology of the United
Nations Statistics Division.

MATERIALS AND METHODS
The study presents an objective analysis based on external data published by the
United Nations Environment Program - FOOD WASTE INDEXREPORT 2021.
The interpretation of this external data by the authors was performed in a more
complex study, which is the subject of analysis of the impact of the COVID-19 pandemic
on consumer behavior regarding food waste, research that is ongoing.

RESEARCH RESULTS

Combating food waste is a global, European and European Union opportunity to
make more efficient use of resources in the food chain. Food waste is a global issue that
has become increasingly important on the public and political agenda in recent times. The
importance of reducing food waste will need to increase, due to the growing need to feed a
growing world population. Food is a valuable asset, and food production requires
considerable amounts of resources [1,12].

Estimates presented globally show that about 1/3 of food produced for human
consumption is wasted or lost, involving enormous economic and environmental costs.
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Although globally the estimates show that Food service and retail have a high
contribution in terms of participation in food waste, household food waste has the largest
contribution (Table 1.)

Table 1.
Global food waste in 2019
Global average food waste 2019 total (million
(kg/capita/year)* tons)
Household 74 569
Food service 32 244
Retail 15 118
Total 121 931

* The global averages is population-weighted averages
Source: FOOD WASTE INDEXREPORT 2021 United Nations Environment Program

Contrary to the growing importance of the phenomenon of food waste on the
political agenda of the European Union, interventions related to this issue have diminished
considerably over time. The measures adopted so far have been uninterrupted, constantly
fragmented and intermittent, and the coordination at European Union level is absent. The
absence of a unitary definition of food waste, of a unitary reference level to which to refer
the aim of reducing food waste, has stagnated and even reduced further progress [1,12].

Countries in different regions of Europe are experiencing an extremely high level
of food waste, while others are at very low levels (Tables 2, 3, 4, 5, 6).

Table 2.
Household food waste estimate - Eastern Europe
No. Countries Household food waste estimate
Eastern Europe (kg/capitalyear)
1. Belarus 68
2. Bulgaria 68
3. Czech 70
4, Hungary 94
5. Poland 56
6. Republic of Moldova 76
7. Romania 70
8. Russian Federation 33
9. Slovakia 70
10. | Ukraine 76

Source: FOOD WASTE INDEXREPORT 2021 United Nations Environment Program

In Eastern Europe the lowest estimate is for the Russian Federation, with 33
kg/capita/year, while Hungary has almost three times more, respectively 94 kg/capita/year.
Romania has an estimate of 70 kg/capita/year, which places it slightly below the average of
the countries in this region of Europe.
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Figure 1. Map of food waste in Eastern Europe
Source: Graphic interpretation of authors based on FOOD WASTE INDEXREPORT 2021 United Nations
Environment Program

Table 3.
Household food waste estimate - Northern Europe
No Countries Household fooq waste estimate
' Northern Europe (kg/capitalyear)
1. Denmark 81
2. Estonia 78
3. Faroe Islands 76
4, Finland 65
5. Iceland 76
6. Ireland 55
7. Isle of Man 76
8. Latvia 76
9. Lithuania 76
10. | Norway 79
11. Sweden 81
12. United Kingdom 77

Source: FOOD WASTE INDEXREPORT 2021 United Nations Environment Program

In Northern Europe, the average level of food waste is higher. However, the range
is narrower, with values between 55 and 81 kg/capita/year. Sweden and Denmark are at the
upper limit of food waste estimates in Northern Europe, and Ireland at the lower limit.

LIS
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Figure 2. Map of food waste in Northern Europe
Source: Graphic interpretation of authors based on FOOD WASTE INDEXREPORT 2021 United Nations
Environment Program
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Household food waste estimate - Southern Europe

No Countries H_ousehold fooql waste
' Southern Europe estimate (kg/capital/year)

1. Albania 83

2. Andorra 84

3. Bosnia and Herzegovina 83

4, Croatia 84

5. Gibraltar 84

6. Greece 142

7. Holy See (Vatican) -

8. Italy 67

9. Malta 129

10. | Montenegro 83

11. | North Macedonia 83

12. | Portugal 84

13. | San Marino 84

14. | Serbia 83

15. | Slovenia 34

16. | Spain 77

Table 4.

Source: FOOD WASTE INDEXREPORT 2021 United Nations Environment Program

In Southern Europe, the range of food waste is the widest. While Slovenia has an
estimate of 34 kg/capita/year, close to the lower limit of food waste across Europe, Greece
has more than 4 times more, respectively 142 kg/capita/year, being the upper limit of
Europe in terms of regarding food waste in households. At Holy See (Vatican) no estimates

made.
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Figure 3. Map of food waste in Southern Europe
Source: Graphic interpretation of authors based on FOOD WASTE INDEXREPORT 2021 United Nations
Environment Program
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Household food waste estimate - Western Europe

No Countries Household fooc_i waste estimate
' Western Europe (kg/capital/year)
1. Austria 39
2. Belgium 50
3. French 85
4, Germany 75
5. Liechtenstein 72
6. Luxembourg 90
7. Monaco 72
8. Netherlands 50
9 Switzerland 72

Table 5.

Source: FOOD WASTE INDEXREPORT 2021 United Nations Environment Program

In Western Europe, the range of food waste estimates is between 39 kg/capita/year
in Austria, at the lower limit, and 90 kg/capita/year at the upper limit, in Luxembourg. The
arithmetic mean of food waste estimates in Western European countries (67 kg/capita/year)
is at the lower level of food waste in Europe, ahead of Eastern European countries (68
kg/capita/year), then Northern countries Europe (74 kg/capita/year), and the highest
incidence of food waste in European regions is Southern Europe (85 kg/capita/year).

M 39

Figure 4. Map of food waste in Western Europe
Source: Graphic interpretation of authors based on FOOD WASTE INDEXREPORT 2021 United Nations
Environment Program

With regard to the member states of the European Union, ie part of those presented
above (in addition - Cyprus), it is revealed that the estimates of food waste in countries
such as Austria and Malta exceed at most over 100 kg/capita/year, while in Slovenia and
Austria these estimates are below 1/3 of the estimated amount in these countries, at the top
of the European Union food waste ranking (Figure 5).
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Figure 5. Food waste in European Union (kg/capita/year)
Source: Graphic interpretation of authors based on FOOD WASTE INDEXREPORT 2021 United Nations
Environment Program

The arithmetic average of food waste estimates in European Union countries is 76
kg/capita/year, while the same arithmetic average in all European countries is slightly
lower, respectively 74 kg/capita/year. The difference is greater in the case of the weighted
average, which we consider more representative in terms of impact on the economy and
the environment. However, the arithmetic mean remains a basic indicator in assessing the
individual behavior of consumers in terms of food waste.

Table 6.
Household food waste estimate - Europe and European Union
Household food waste | Household food waste Household Country
estimate estimate food waste population (2019
(kg/capital/year) (kg/capita/year) estimate estimated in
Arithmetic average*! Weighted average*? (tonnes/year) 2021)*3
| 76 73,23 32.588.056 ~ 445.030.554
TOTAL
EUROPE 74 65,98 49.397.832 ~ 748.698.622

Source: FOOD WASTE INDEXREPORT 2021 United Nations Environment Program - authors statistical

analysis
Legend

*IArithmetic average simple, unweighted
*2 Population-weighted averages
*3 Approximation of authors based on data from mentioned report
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CONCLUSIONS

Food waste is a problem present throughout the food chain and, implicitly,
measures to reduce it need to target all its components, with benefits for all actors involved
[1,2,3,4]. It is necessary to focus on preventing the phenomenon of food waste, because the
benefits that are generated from avoiding food waste will be superior to the benefits
generated from the remedial solutions that will be implemented. Although there are
European Union policies that can, to some extent, combat food waste, they are not
exploited, and the opportunities offered have not been put into practice. There is a lack of
assessments of the impact of different European Union policies on combating food waste
[10,14,17]. Major policy areas, such as agriculture, fisheries and food security, they all
have a role to play and could be used to combat food waste more effectively [9,12].

The arithmetic average of food waste estimates in European Union countries is 2
kg/capita/year higher than the arithmetic average of food waste estimates in all European
countries (from 74 kg/capita/year to 76 kg/capita/year). The difference is greater in the
case of the weighted average (EU, 73 kg/capita/year, all European countries 66
kg/capita/year, the one we consider more representative in terms of impact on the economy
and the environment. However, the arithmetic mean remains a basic indicator in assessing
individual consumer behavior with regard to food waste [8,10,11].

Regarding food donation, there are many barriers. It is necessary to update the
legislation and correlate the different interpretations of legal rules. If these problems were
eliminated in order to facilitate food donation, they would be wasted in very small
quantities [12,15].
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