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1 INTRODUCTION

Soil quality is directly linked to food quality and quantity. However the
globalisation and the pressure to increase the agricultural production results to
deterioration of the environment, climate change and a serious threat to human and
animal health. Soil contamination effected by the environmental pollution is one of
the most pressing issues in the political and expertise debate on food safety within
the related EU policies as Common agricultural policy, EU agri-environmental, EU
food policy and EU health policy.

Numerous studies have shown that heavy metals can accumulate in tissues,
subsequently affect organ functions, and disrupt the reproductive, nervous or
endocrine system. Therefore, the health status in relation to xenobiotics should be
monitored and explored.

The international scientific conference ,, Quality Soil as a Pathway to Healthy
Food in the EU- Challenges to 2030 aimed to highlight challenges of the food and
feed management on the EU until 2030, including identification of risk factors for
food and feed production, food chain, and sustainable agriculture.

At the conference experts from 9 EU countires presented their latest research
results related to soil and food quality and their visions and proposals how to
decrease the negative effects of contamination of soil and food.

The conference ,,Quality Soil as a Pathway to Healthy Food in the EU-
Challenges to 2030 was divided into 2 parts: Sympsosium and Correspondence
conference. The symposium offered a unique platform for discussions and
comparision of different approaches from following countries: Italy, Poland,
Hungary, Czech republic, the Netherlands, Germany, Croatia, Bulgaria and
Slovakia. The correspondence part of the conference offered to researchers from
above mentioned countries possibility to prepare scientific papers on the topics of
soil and food health.

Scientific papers from both parts of the conference (symposium and
correspondence part) were collected, reviewed and published in this Proceedings
volume.

We hope that this Proceedings volume will provide interesting information about
current research results and contribute to awarness about food and soil quality!

prof. JUDr. Anna Bandlerova, PhD.
Coordinator of the project Jean Monnet Project
,,Quality Soil as a Pathway to Healthy Food in the
EU- FOODIE “
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2.1 Programme of the International Scientific Conference
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10:00-10:15

10:15-10:40

10:40-11:05

11:05-11:30

11:30-11:55

11:55-12:20

12:20- 12:45

12:45-13:45

13:45- 14:10

Moderators: Lucia PalSova, Peter Massanyi, Marcela Capcarova

Opening and welcome speeches

Ivan Takac, vice-rector for communication and practice

Anna Bandlerova, coordinator of the JMO project “Quality Soil as a Pathway
to Healthy Food in the EU”

(Slovak University of Agriculture in Nitra, Slovakia)

A soil quality challenge and its risks relating to healthy food
Jaroslava Sobocka (Research Institute of Soil Science and Soil Protection,
Slovakia)

Soil conservation challenging for healthy food in Hungary
Jozsef Hefler (National Food Chain Safety Office, Hungary)

Some examples of soil data services focused on food quality protection in
Slovakia
Pavol Bielek (Slovak University of Agriculture in Nitra, Slovakia)

Soil quality in Central Europe — status and outlook in the global context
Gergely Toth (Institute for Soil Science, Hungary)

Quality of soil and food —a case study from Germany
Cosmas Lambini (The German Federal Association for Sustainability,
Germany)

Managing a transition towards a sustainable agro-food system, the case of
the agroagenda in Northern Netherlands

Rig Eweg (Van Hall Larenstein University of Applied Sciences, The
Netherlands)

Lunch Break
Exposing on sanitary and phytosanitary measures in the Agreement

between the EU and Mercosur
Leonardo Pastorino (University of Verona, Italy)



14:10-14:35 Support of regional foods in the Czech Republic
Radek Jurcik (Mendel University in Brno, Czech Republic)
14:35-15:00 Legal aspects of the health quality of food in terms of soil quality
Katarzyna Leskiewicz (Adam Mickiewicz University in Poznan, Poland)
15:00-15:25 Conclusion of the 15tday
Peter Massanyi- Marcela Capcarova (Slovak University of Agriculture in
Nitra, Slovakia)
OCTOBER 20, 2021
Moderators: Lucia PalSova, Peter Massanyi, Marcela Capcarova
10:00-10:25 Factors affecting food quality
Francesco Vizzarri (University of Bari Aldo Moro, Italy)
10:25-10:50 Are there any farms free from the pesticides?
Lukasz J. Binkowski (Institute of Biology, Pedagogical University of
Krakow, Poland)
10:50-11:15 How to build resilience in food systems in times of crises: a case of
Croatia.
Marta Menardi- Eni Hoyka (University of Hohenheim, Germany)
11:15-11:40 Motivation, possibilities and risk sources in hazelnut production: Case
of smallholder farm in Croatia
Marko Relji¢ (representative of farmers, Croatia)
11:40-12:05 Risks in the context of food sovereignty
Minko Georgiev (Agricultural University Plovdiv, Bulgaria)
12:05-13:00 Lunch break
13:00-15:00 Presentation with Panel discussion ”Risk Factors of Food Chain”
Peter Massanyi (Slovak University of Agriculture in Nitra, Slovakia)
15:00-15:25 Regional circular economy models and best available technologies for
biological streams- additional activities linked to the BIOREGIO project
“Strengthening Technology Transfer Infrastructures for Thematic
Universities and Innovation Infrastructures” (3TforUni )
Presentation prepared within the project No 2020-1-TR01-KA203-094707
Eleondra MariSova (Slovak University of Agriculture in Nitra, Slovakia)
15:25-15:40 Conclusion of the 2" day

Peter Massanyi- Marcela Capcarova
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OCTOBER 21, 2021

10:00-10:25

10:25-10:45

10:45-12:00

12:00-12:30

Moderators: Lucia PalSova, Peter Massanyi, Marcela Capcarova

Presentation of the project: Quality Soil as a Pathway to Healthy Food
in the EU- “From submission till outcomes” and presentation of results
of other Erasmus+ projects:

EDULAW, no. 2020-1-SK01-KA226-HE-094316;

STUD.IO, no. KA203-6A057B2A,;

CAPE, no. 611792-EPP-1-2019-1-SK-EPPJMO-SUPPA

Lucia Palsova (Slovak University of Agriculture in Nitra, Slovakia)

Presentation of the project: Erasmus+, Jean Monnet Centre of
Excellence: Centre of Excellence for European Agri-Food Chain —
CEEAG, no. 611446-EPP-1-2019-1-SK-EPPIJMOCOoE

Pavol Schwarcz (Slovak University of Agriculture in Nitra, Slovakia)

Presentation and discussion on the textbook “Risk Factors of Food
Chain in the EU — Perspectives”
Peter Massanyi (Slovak University of Agriculture in Nitra, Slovakia)

Conclusions of the conference
Peter Massanyi- Marcela Capcarova



2.2 Papers from the Symposium

SOME EXAMPLES OF SOIL DATA SERVICES FOCUSED ON FOOD
QUALITY PROTECTION IN SLOVAKIA (small review)

Pavol Bielek
Slovak University of Agriculture, Nitra, Slovakia

Abstract

Many data collections and data processings related to all over the soil cover of Slovakia have been
carried out by many individual experts and teams during of past years. Some of those activities
were focused also on relationships between soil-ecological properties including different
implemented farming systems to quality of plant products as human food and feed for animals.
Small review about that is available in this paper mainly on A:Conveniences of soils for good yields
and acceptable quality of plant production in Slovakia; B:Nitrate in food production;,
C:Degradation of organic pollutants in soil as a tool of nature against threats for plants; and
D:Soil heavy metal pollutions and plant contamination.

Keywords: soil data collection, data processing, soil and food contaminantion, nitrate production
in soil, organic pollutants, heavy metals

Introduction

Food production is mostly recognized as function of soil.. It is the foundation for agriculture in
which nearly all food producing plants grow. In fact was estimated that 95 % of our food is directly
or indirectly produced on soil (www.fao.org/3/i4405e/14405E.pdf). Food production is a complex
matter, affecting people life and quality of environment including profits of interested economy or
individual bodies. It is result of soil parameters, climate conditions, farming systems used,
supporting services, agricultural policies, etc. Besides, due to yield production increase, quality of
produced food is more and more need to save and/or improved. Problem is pollution and
contamination of harvested plants as results of soil pollutions from external sources or soil
producing compounds (Bielek 2017). It is a strong motivation for adoption of measures or policies
to protect all agricultural plant production against any form of contamination and simultaneously
against any environmental pollution as well. Firstly, risk communication and consultations must
be provided before the risk assessment and risk management applied, including food safety policy
adoption on sufficient expert levels. One of the most progressive method of those communications
and implementations is providing all relevant data collection and data processing including on-line
using by all stakeholders and food producers mainly.

Material and methods

Detailed comprehensive soil data have been screened and collected by soil survey carried out on
territory of all over the Slovakian agricultural soils (total area 2.4 mill. ha). The survey density
was one soil profile described and sampled per every 14 ha of agricultural soils. Original data from
174 000 places of observation and relevant analytical data received from 400 000 soil samples
taken off from soil profiles are available on www.vupop.sk. All is presented on digital soil maps
in scale 1:10 000 and connected with orthophoto digital imageries, as well. After the specific data
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processing several sophisticated information have been created about soils of Slovakia
(comprehensively presented by Bielek in 2017).

Soil Geochemical Survey was carried out with soil sampling density from upper and subsoil depths
per every 10 km? and 35 chemical elements were determined in every soil sample (Curlik-Sev¢ik,
1999). All georeferenced data are located on orthophoto digital maps and presented on
www.vupop.sk.

Soil monitoring observations is permanently performed on 318 places of observation from 1990
(Kobza, 2013). Received data are on-line available on www.vupop.sk.

Average net nitrate production in different agricultural soils of Slovakia was determined using of
long time experiments. Received data have been generalized (Bielek, 1998a) for all more than 1000
different soil ecological places (named as Main Soil-Ecological Units) in Slovakia and information
system of nitrate production in agricultural soils of Slovakia was created (Bielek, 1998b).

Also another generalized data have been used for support of conclussions presented in this work.

Fig. 1 Places of soil data collections in Slovakia, as example on window of 23 000 ha.
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nsive Soil Srvey of more than 1 000 placs of observatin, more than
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400000 soil samples were taken off.

Soil Geochemical Survey, determination of 35 chemical elements for every 10 kmin
two upper genetically identified soil layers.

|:> Key places of Soil Survey every per 160 ha (as part of Comprehensive Soil Survey).

Soil monitoring observation, 318 places permanently observed from the year 1990.
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Results and discussion

Management of best agricultural practices including regulations related to food production must be
carried out by data and by relevant expert systems. This is due to multifunctional dependances of
food production on soil quality and another agri-ecological diversities. Only comprehensive
approaches to those problems can bring practical results without threats for human health and
quality of environment. This is strong imperative for activities of every government, scientific
institutions, including relevant responsible persons. This article is a small contribution to solution
of those problems.

A: Conveniences of soil for good yields and acceptable quality of plant production in Slovakia.

In combination of conprehensive data about soil/field with plant parameters needed for good
quality and high yields of cultivated plants have been created information system focused on
suitability of arbitrary soil/field for every mainly cultivated agricultural plants in Slovakia. There
are possibilities to identify suitability of individual soil plots for cultivation of winter wheat, winter
and spring barley, rape, maize, and sugar beet on all over soil agricultural cover of Slovakia. Good
quality of production is incorporate as integral part of this information system as well. For example,
potentials of nitrogen mobility and availability in different soils have been take into consideration
in cases of barley and sugar beet yield with sutability for both quantity and quality of the
productction. Using of webside www.vupop.sk farmer can find those informations on-line for
every plots of his farm. Theoretical background for this system was determined by Fulajtar (1997)
and creation of final electronic version have been coordinated and comprehensively published by
Bielek (2017).

Fig.2 Distributions of soil suitability for w

inter wheat c_uItivati

§ ,

on (as example) in Slovakia.

Legend
wheat (t/ha)

[ 1 0,00-0,80
[ 1081-250
[ ] 251-4,06
[ 1 407-490
[ 4,91-5,30
I 5,31-5,88

B: Nitrate in food production

Content of nitrates in plant production is really serious problem in present agriculture and food
production mainly. It is because of higher level of nitrogen fertilizer use and also due to not correct
practices of nitrogen fertilizers application in the present intensified agriculture. In case of high
doses and/or not correct applications of nitrogen fertilizers, nitrates in soils are more producing and
more uptaken by plants what is not acceptable from food quality and human health points of view
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(Bielek, 1998). Different soils are able to produce a different quantities of nitrates and also different
plants have not the same potentials for nitrates uptake and plant nitrate accumulations (Bielek,
2014).

Potentials of nitrate production in different soils and potentials of nitrate accumulations in different
plants, have been determined during of long time field and laboratory experiments. Afterwards
generalized electronic system for calculation of nitrate production in different soils and under
different well known farming system have been created.. Developed information system can be
used as a tool for calculation of plant contamination by nitrates in arbitrary soil-ecological
conditions and also under farming systems used in Slovakia (Bielek, 1998b). Calculated potentials
of nitrate nitrogen accumulation in non-fertilized agricultural soils of Slovakia are generaly
presented in Fig. 3. Calculation is possible to be done for every arbitrary agricultural field in
Slovakia.

Fig.3 Distribution of different nitrate production in non-fertilized agricultural soils of
Slovakia.

900 000 ha [T17]7] Up to 20 kg N-NO3 ha-1 per growing season
520 000 ha - 20 -4% kg N-NO3 ha-1 per growing season
540 000 ha [l 25 - 60 ki N-NO3 ha-1 per growing season

400 000 ha [l over €0 kg N-NO3 ha-1 per growing season

From the results is clear that the best non-fertilized soils (red coloured territory on the map) have
highest potentials for nitrare production (more than 60 kg N-NOgz per ha a year) and in opposite
in case of poor soils (sky blue colour) lowest quantities of nitrates are offered for plants (less than
30 kg N-NOs per 1 ha a year). Medium accumulation of nitrates in soil is from 30 to 60 kg N-NO3
per 1 ha and year (hard blue and green colours).

But another information are also very important. In case of best soils, nitrogen from fertilizers is
more intensively transformed on nitrates than in poor soils. Simply, in good soils for example from
applied 100 kg N per ha per year can be produced for about 90 kg N-NO3 per ha more. In poor
soils it is about 40-50 kg N-NOgz per ha yearly. Of coarse, higher potentials of good soil to produce
the nitrates can also bring a higher productions and higher reflux of nitrous oxides from soils to air
(N20 and another oxides of nitrogen) what is higher ecological presure related to climate change
than in case of poor soils. Also nitrogen fertilizers applied on good soils can bring higher mentioned
risks.

Created information system can be used for calculation of average nitrate production in arbitrary
soil-ecological place of Slovakian agricultural soils. Farmers can use it as information for threats
of nitrate in soil production and on potential contamination of cultivated plants for every field of
his farm. In combination of those information with average uptake of nitrogen per unit of biomass
(kg) of main cultivated plants in Slovakia and with respect to assumed quantity of yields can be
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make a decission about qualified corrections of nitrogen fertilizers application in practice. Simply
in case of soil/field with high nitrate accumulation and when low nitrogen uptake is expected by
cultivated plant, farmer must significantly reduce the dose of nitrogen fertilizers application. Also
another generalized recommendations are available for farmers as far as of application of nitrogen
fertilizers (e.g. time of application, fertilizers forms recommended, limits of one separate dose
during of year, atc.).

Fig.4 Sensitive areas of surface and ground water polution potentials by nitrates on
territory of Slovakia.

-~ A

"1 District borders,
Sensitive areas, under EU Nitrate directive

A category 823740 ha,
i | Bcategory 440840 ha,
Il Ccategory 65325 ha,

Out of it grey collor

Total area 1325705 ha

which are available for every farming policy regulations against of plant contamination by nitrates
and of course for high quality production as well. The system was also used in procedure of EU
nitrate directive adoption in Slovakia (EU Nitrate Directive 91/676/EEC,1991). Data have been
used for detailed locations of sensitive areas as far as of water contamination potentials on teritory
of Slovakia. For the farmers is this information available on www.vupop.sk and generally it is
presented on the fig. 4.

C: Degradation of organic pollutants in soil as a tool of nature against threats for plants.
Organic pollutants in soil are potentialy degraded by soil microorganisms and intensities of those
processes are significantly depending on quality of soils. It was proved by laboratory experiments
focused on oil fuel products degradations in different soils of Slovakia. Results of experiments
have been generalized as information system enabling to calculate average intensities of those
substances degradations in main soil quality categories. All is presented in fig.5 where is clear that
good soils have higher potentials for oil fuel degradation (red and yelow colour) than medium
quality soils (blue colour) and low quality soils (green colour) . After the mineral fertilizers
application and soil ploughing applied could be degradation processes significantly intensified in
comparison to non-treated soils. Generaly, in good soils poluted by 1 liter of oil fuel per 1 m? the
significant degradation can be achieved after the 6 month or less. In opposite, poor soils could be
cleaned after at least 1 year or more. Information system can inform of farmer about length of
cleaning time need for arbitrary field of his farm.
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Fig.5 Distribution of oil/fuel degradation intensities in plots of Slovakian agricultural soils.

Very high potentia
! High potentia
& § Medium potentia
- . potentia
Non-agricutural sods

D: Soil heavy metals pollutions and plant contamination.

During the years 1991-1999 the Geochemical Soil Survey have been carried out on all territory of
Slovakian agricultural and forest soils as well. Space distribution of 35 chemical elements
(AlLAs,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cs,Cu,F,Fe,Ga,Hg,K,Li,Mg,Mn,Mo,Na,Ni,P,Pb,Rb,Sh,Se,Sn
,Sr,V,W,Y,Zn) have been identified in grid of 10 km? in depth of two top layers of genetically
identified in soil profiles. Every individual place of survey have been georeferenced and the data
were collected in form of comprehensive database and geographical information system have been
created as well. Also 83 digitalized and printed maps (in the scale 1:1 mill.) which have been
created and published by Curlik and Sef¢ik in 1999 and now are available in electronic form for
all who need those information (www.vupop.sk).

All what was done is good source for identification of critical areas for quality of food production
and is used as tool of many levels of regulations and for behaviour of farmers in case when plant
production is cultivated in any contaminated fields and/areas of Slovakia. Moreover, besides
contents of pollutant also some another simultaneously screened soil parameters related to
availabilities of possible transport of contaminants into the plants (soil pH, humus content, and
content of carbonates) can be taken into consideration as well. Created system of information is a
progressive approach to protect a quality of plant production as animal feed and food for human
consuption, as well.

Conclusions
Soil data have been collected by
a) Comprehensive Soil Survey of agricultural soils of Slovakia;
b) Soil properties monitorig of agricultural soils of Slovakia;
¢) Geochemical Survey of Slovakian agricultural and forest soils;
d) Long term field and laboratory experiments focused on nitrate production in soil.
Front the data have been created information systems as expert tools for
- determination of suitability for winter wheat, barley, rape, maize and sugar beet cultivations
with respect to quality production for arbitrary agricultural plot of Slovakia;
- practical information for protection of plant/food against nitrate contamination;
- identification of sensitive areas in frame of EU Nitrate Directive adoption in Slovakia and
for water protection advisory services for farmers;
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- usable information about soil contamination with aim of plant/food protection against
contamination from soil.

Summary

Several axamples are presented as real approaches for farm management by data and information.
It is a critical need in present time of agriculture and mainly for the future of agricultural practices
when high quantity and good quality of food production must be achieved with help of industrial
technologies, e.g. chemicals and another measures of farming intensification. Seems to be that this
situation is asking for use of more and more on-line regulation tools which must be developed on
principles of qualified data and sophisticated data processing. Besides of good information, future
of agriculture must be focused also on development of best level technologies of presentation
practices and information must be available for everybody who need it. Advisory operation must
be offered permanently, still actualized according of the season development, focused on last
weather situation and with respect to the future weather forecast, using of remote sensing
technologies with satelit imagery use and all must be clearly and demonstratively presented.
Unfortunately, present forms of best advisory servises for farmers are only on the begining of the
future way including those of this paper.
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SOIL QUALITY IN CENTRAL EUROPE
STATUS AND OUTLOOK IN THE GLOBAL CONTEXT

Gergely Toth
a) Institute of Advanced Studies, K&szeg
b) Agricultural Research Centre, Institute for Soil Science

Abstract
Soil quality is key to secure adequate amount and quality food to the growing population globally.
Central Europe is a region with relatively high per capita suitable area for agricultural production.
Climate change is one of the challenges to food production and mitigation efforts shall consider
water and nutrient efficiency as well as environmental and human health aspects of production.
The question in Central Europe is similar to those in other regions: how to use soil and land
resources for the preservation and improvement of the quality of environmental and social systems,
including human health? To answer this question solutions adapted for local conditions are needed.
Main aspects to be considered are:

- stability (climate change adaptation, food security, food safety)

- efficiency (natural capital, competitiveness)

- sustainability (ecosystem services, environmental conservation)
Central European countries have the potential to tackle these aspects and maintain the land resource
base and its sustainable utilisation to secure ecosystem and human health and social development.

Keywords: pedoclimatic zones, soil condition, land management, sustainability

Introduction

Global soil resources are under a number of degradation threats, while they have to secure healthy
food and a series of ecosystem services for the coming generations. The uneven geographical
distribution of soil resources globally increase the challenge of their sustainable utilisation. The
diversity of spatial extent and quality of soil resources are characteristic for Central Europe as well.
Characteristics of degradation threats and the possible management responses have great spatial
variability too, largely depending on the local soil and climatic conditions.

The quality of soil resources determine the efficiency of agricultural use. The prevention against
degradation threats guarantee the sustainability of land use and healthy food as well. Stability of
agricultural production depends greatly on the applied management method. Efficient and stable,
yet sustainable soil and land use is the common goal of farmers, policy makers, all other
stakeholders and is the interest of all citizens.

In the current review, we make an attempt to provide a picture of the status of soil resources in
Central Europe and highlight some of the challenges it faces. For this purpose the variability of soil
resources both on a taxonomic level and regarding soil productivity is assessed. Furthermore three
of the major degradation threats (erosion, contamination, land take) are highlighted.

Material and methods
In the assessment we use the soil maps in the region, including:
1. Distribution of Reference Soil Groups by the WRB (FAO2006) to reflect the diversity of
soil conditions in Central Europe in a pan-European context.
2. Productivity of soils in Central Europe in the pan-European context.
3. Soil erosion in Europe (Panagos et al. 2015)
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4. Concentration of heavy metal in European soils.
5. Land take form agricultural areas

1. Maps about the soils of the European Union (T6th et al. 2008) includes spatial information on
the distribution of Reference Soil Groups. The data is based on the Soil Geographical Database of
Eurasia (SGDBE). The SGDBE at scale 1:1,000,000 is part of the European Soil Information
System (van Liedekerke et al. 2004, Panagos 2006) which was created in a collaborative project of
soil survey institutions and soil specialists across and beyond Europe. (Figure 1.)

2. Productivity of soils of Europe was studied by Téth et al. (2013). We use the output of this study
to asses soil productivity in Central Europe in the pan-European context. (Figure 2. and Table 1.)

3. Soil erosion is assessed by Panagos et al (2015) who published a map as an output of this
assessment. The map uses seven categories to characterise the status of soil erosion by water in
Europe. (Figure 3)

4. The map series on the concentration of heavy metals in European soils are based on the LUCAS
soil survey and is published by Té6th et al. (2016). In our current paper we assess the Central
European situation based on the map displaying the density of soil samples above the lower
guideline value in NUTS3 regions in Europe. (Figure 4.)

5. Land take from agricultural areas are monitored by the European Environmental Agency, which
also publishes statistics of land take in Europe (EEA 2021). In our assessment we extracted data
on the situation in Central European countries for the period between 2000 and 2018. (Table 2.)

The above datasets were used to compare the situation in Central Europe regarding soil quality

and the changes of soil resources. Maps and derived data provide an excellent basis for
comparison and
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Phaeozems Solonetzes
Figure 1. Soil map of the EU and spatial distribution of some characteristic Reference Soil
Groups (10 classes of dominant, associated and inclusion soils are distinguished. The classes
represent the share of the RSG within the polygon with 10 % increases between them.)
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Crop productivity index

Figure 2. Soil biomass productivity of croplands in the European Union.

(0-2 least productive soils; 9-10 most productive soils)

Table 1. Soil productivity indices of cropland soils in the European Union by main climatic zones

Area Mean
productivity
index STD Zone
Climate % of (1= of s
* 9 . . . productivity
zone km total in marginal prc_)dugtlwty factor***
the EU land, 10 = indices
best quality
land)
1 32458 2.4 6.1 1.0 1.0
2 308693 23.0 7.1 1.3 1.2
3 170655 12.7 5.7 1.6 1.0
4 337121 25.1 6.2 1.1 1.1
5 175914 13.1 5.8 1.0 1.0
6 174171 13.0 4.0 1.2 0.7
7 109687 8.2 5.0 1.2 0.8
8 35101 2.6 5.7 1.3 1.0
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* 1- Boreal to Sub-Boreal; 2- Atlantic; 3 -Sub-Oceanic; 4 -Sub-Continental (Northern); 5 - Sub-
Continental Southern); 6 - Mediterranean (Semi-Arid); 7- Mediterranean (Temperate and Sub-
Oceanic); 8 - Temperate Mountainous **Expressed by productivity indices, *** Zone

productivity factor = % of total productivity indices / % of total area in the EU (h=g/b)




Table 2. Land take in Central European countries - increase of artificial surfaces per land cover

types (period: 2000 -2018; in km? — first raw, % of all land takes — second raw)

Natural
. Forests and grassland, Open space with
Arableland &  Pastures & mosaic L pen sp .
transitional heathland, little or no Water bodies Wetlands Total
permanent crops farmland .
woodland shrub  sclerophylous vegetation
vegetation
Total 2464,84 908,86 580,36 79,36 15,97 11,20 7,52 4068,11
60,599 22,34% 14,27% 1,95% 0,39% 0,28% 0,18% 100,00%
Austria 36,86 50,64 20,90 0,69 012 208,63
17,67% 24,27% 14,81% 0,33% 0,06% 100,00%
Croatia 58,31 83,42 27,60 2,60 0,03 0,10 182,35
31,98% 45,75 15,14% 1,43% 0,02% 0,052 100,00%
Czechia 71,25 25,50 2,23 0,09 310,06
22,98% 8,22% 0,75% 0,03% 100,00%
Germany 57 203,46 198,16 14,15 11,31 8,88 3,18 1380,71
21,98% 14,35% 1,02% 0,82% 0,64% 0,232 100,00%
Hungary 216,06 79,42 20,12 1,55 0,87 212 320,14
67,49% 24,81% 6,28% 0,48% 0,27% 0,66% 100,00%
Poland 226,92 159,87 0,47 1,04 0,64 1133,26
20,02% 14,11% 0,04% 0,09% 0,062 100,00%
Romania 236,07 114,84 18,18 2,03 1,37 0,08 131 373,88
3,14 30,72% 4,86% 0,54% 0,372 0,02% 0,352 100,00%
Slovakia 111,74 11,92 12,62 0,33 136,61
81,79% 8,73% 9,24% 0,24% 100,00%
Slovenia 4,48 5,88 11 0,09 0,17 22,47
19,94% 26,17% 52,74 0,40% 0,76% 100,00%
N
>
w= FE
s
LEGEND
[ out of assess
%
J 0,1-10,0%
[ 10,1-20,0%
[ 201-30,0%
30,1-40,0%
[ 40,1-50,0%
Il 50,1-60,0%
W 60,1-70,0%
[ 70,1-80,0%
I 80,1-90,0%
W 90,1-100,0%

Figure 3. Percentage of LUCAS soil samples with concentrations above the lower guideline
value in agricultural land
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Erosion by water, 2006
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Figure 4. Estimated soil erosion by water in Europe

Results and Discussion

Climatic variability together with diverse geological and topographical conditions, as well as long-
term anthropogenic influences are reflected in the diverse soil cover in Central Europe. Cambisols
and Luvisols are the most widespread soil types, just like in the whole of Europe. However, soils
with extreme properties, including light texture and high salt content are also found in the region.
Furthermore the westernmost areas of the Chernozem belt reaches Central Europe too (Figure 1.).
These diversity requires a series of site specific management techniques, including the selection of
crops and soil management procedures. The opportunity in Central Europe is given to diversify the
cropping pattern, thus provide a wider choice of healthy food against the global tendency of
narrowing the number of crops utilised for human nutrition.

Cropland in Central Europe not only diverse in their soil types, but also variable in the productivity
of soils. While the productivity of agricultural areas in Czech Republic and Austria are rather
balanced, Poland, Slovenia and Slovakia has higher diversity in productivity conditions and
Hungarian croplands are the most diverse in this regard, based on the very diverse soil and climatic
conditions. Nevertheless Central European croplands can be regarded in general as rather
productive compared to the Mediterranean regions. In addition, the per capita agricultural area in
Central European countries also higher than the world’s average, therefore we can state that the
soil resource base for food security is available in this region, given that degradation processes and
inadequate adaptation to climate change do not hinder its utilisation.

When assessing the situation of erosion, one of the World’s most widespread soil degradation
which threatens soil quality to the great degree, we can see that the situation in Central Europe is
rather good, in comparison to other parts of Europe, especially that in the Mediterranean region. In
fact, soil water erosion is reaches above the lowest category only in some of the hilly area of Central
Europe. However, it would be misadvised to underestimate the damage may be caused by erosion.
With the propagation of land management techniques controlling erosion, such as contour tillage
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or no tillage, cover crops, parcel size and shelterbelts etc. soil quality resources can be kept in the
current position in a global comparison.

Similarly to water erosion, the situation of heavy metal concentration in Central European cropland
do not reach any alarming level. Results of the assessment applying lower guideline value on the
LUCAS soil samples show a very low proportion of problematic samples with small areal coverage
in Central Europe. Result suggests that food of Central European origin is in principle safe from
heavy metal contamination and only precautionary measure shall be applied, including monitoring
of soils for contaminants.

Soil sealing as a result of land take is a soil threat that is present in Central Europe to a degree
comparable to that of the rest of the countries in the EU. According to the EEA (2021) between
2000 and 2018 in the European Union 11 times more land was taken from agricultural land to other,
mainly urban and infrastructural uses than the area of recultivation. In fact, during the years from
2000 to 2018, 78 % of all land take of the EU affected agricultural areas. The highest share of
cropland among the land uses affected by land take is seen in Slovakia (81,7%, total of 114,74 km?)
while the lowest in Croatia (5.64% and 10,29 km?). Unfortunately the Croatian case seem to be
exceptional, the rest of the countries consume their cropland with a many times higher speed. The
countries in Central Europe need to consider land take very seriously, and act to control the negative
trend if want to keep their soil resources for future generation.

Conclusion

Land resource base of agriculture in Central European has a good position in a global and also in a
European comparison, although biophysical conditions within Central Europe has rather large
diversity.

Main aspects of future utilisation of soil resources are:
- stability (climate change adaptation, food security, food safety)
- efficiency (natural capital, competitiveness)
- sustainability (ecosystem services, environmental conservation)

The quality of soil resources determine the efficiency of agricultural use. The prevention against
degradation threats (erosion, contamination, soil sealing etc.) guarantee the sustainability of land
use and healthy food as well. Stability of agricultural production depends greatly on the applied
management method. Efficient and stable, yet sustainable soil and land use is the common goal of
farmers, policy makers, all other stakeholders and is the interest of all citizens.

Central Europe in our current consideration can maintain the status of its soil resources in wider
comparison if adequately addresses the main challenges of land use.

- Soil resource base for food security is available in this region, given that degradation
processes and inadequate adaptation to climate change do not hinder its utilisation.

- With the propagation of land management techniques controlling erosion, such as contour
tillage or no tillage, cover crops, parcel size and shelterbelts etc. soil quality resources can
be kept in the current position in a global comparison.

- The opportunity in Central Europe is given to diversify the cropping pattern, thus provide
a wider choice of healthy food against the global tendency of narrowing the number of
crops utilised for human nutrition.
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- Food of Central European origin is in principle safe from heavy metal contamination and
only precautionary measure shall be applied, including monitoring of soils for
contaminants.

- The countries in Central Europe need to consider land take very seriously, and act to control
the negative trend if want to keep their soil resources for future generation.
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MANAGING A TRANSITION TOWARDS A SUSTAINABLE AGRO-FOOD
SYSTEM- THE CASE OF THE AGROAGENDA IN NORTHERN
NETHERLANDS

Rik Eweg
Van Hall Larenstein University of Applied Sciences

Abstract

This paper analyses the initiative AgroAgenda in the northern Netherlands. The AgroAgenda is a
platform in which multiple stakeholders together stimulate a circular, and nature-inclusive agro-
food system in the Dutch provinces of Friesland, Groningen and Drenthe. Stakeholders come from,
among others, provincial governments, farmers’ and nature organizations, educational and research
institutes and processing companies. They join forces to realize a system change, a transition, in
the region, while promoting knowledge circulation, knowledge co-creation and joint learning. The
platform, is a front runner of five national, comparable initiatives.

The AgroAgenda has the potential to lead to a more nature-inclusive and circular farming. Several
of the 40 experiments have already led to good results. However, to bring about a real system
change, more attention to innovations in governmental organizations (including law and
regulations), policy, the value chains (division of margins, pricing and marketing) and the
educational system are needed.

Keywords: transition management, circular agriculture, nature-inclusive agriculture, AgroAgenda

Introduction

Dutch and European policy

Loss of nature, water- and soil pollution, farmers struggling with low prices, carbon dioxide
emissions, the Dutch agro-food system is confronted with major problems related to its impact on
biodiversity, environment, climate and the future of family farms and rural areas. In the
Netherlands, different missions for the agro-food sector are articulated by consumers, NGO’s and
ad-hoc civil initiatives and political parties (Ministry of Agriculture, Nature and Food, 2018, 2019,
Socio-Economic Council, 2021). The missions address socio-cultural themes related to landscape,
animal welfare and production systems and value chains. Furthermore, the missions comprise the
task to reduce the environmental and climatic impact of agro-food systems and to close nutrient
cycles. Soil-biodiversity is considered as one of the most important themes in these missions as it
is the basis of agriculture (de Boer & van Ittersum, 2018). The biodiversity of the soil is an indicator
for organic and an-organic contamination which has a direct impact on food and feed safety, it is
an indicator for the soil-water system and influences natural and production eco-systems. The
European Green Deal makes the missions even more important by adding concrete targets for use
of pesticides, fertilizers nutrients cycles, fertilizer management and restoration of biodiversity in
agricultural systems (European Commission, 2019).

Challenge for agricultural entrepreneurs

To meet all these demands, the challenge for agricultural entrepreneurs is now to transform their
busines models. Most of Dutch farming systems are specialized on one product and focused on
mainly one value: optimization of production, for example, of meat, milk or potatoes. If the
agricultural entrepreneurs want to meet the requirements of the societal missions mentioned above,
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they must create ‘multiple values’: values for society (such as nature or care), values for ecosystems
(such as water storage) and values for their family (such as a sufficient income) (Porter & Kramer,
2011). However, this transition can’t just depend on individual farms and enterprises. It needs a
fundamental change in the agro-food system in the Netherlands, that is to say: not only new
technologies are needed, but also alternative social arrangements, markets and policy structures
(Geels & Schot, 2007, Klerkx & Rose, Loorbach et al., 2017). Multiple value creation thus requires
coalitions and processes in which various stakeholders collaborate (Peterson, 2013).

Peterson (2013) describes these coalitions, alliances and processes as ‘Multiple Stakeholder
Coalitions’. He advocates ‘vertical integration’ by coalitions of stakeholders that collaborate in an
open market. These coalitions might consist of actors from public governance, the private sector
(processors, retailers etc.) and societal organizations.

Challenge for all stakeholders

Designing, developing and implementing the innovations that are needed to realize such a
transition, requires so-called transformational knowledge, that integrates social/organizational and
technological innovations (El Bilali, 2019).

What can this type of knowledge look like? VVogelezang et al. (Vogelezang et al., 2009) discern
three types of knowledge processes that might lead to transformative knowledge: knowledge
transfer, in which traditionally scientific (explicit) knowledge is shared with practitioners;
knowledge-circulation, in which explicit and tacit knowledge are interactively exchanged and
knowledge co-creation, in which new knowledge is developed in collaboration between researchers
and practitioners. The latter approach is helpful in complex and uncertain environments, creates
joint awareness of a problem and is often contextual. New knowledge is thus developed in a
transdisciplinary approach, in which explicit knowledge of scholars is combined with the
contextual (tacit) knowledge of practitioners (Peterson, 2009). Exchange of knowledge always
means learning: El Bilali (2019) mentions learning as the most important process for innovation.
He discerns learning-by-doing, learning-by-using, learning-by-interacting, single loop and double
loop learning.

Research question of this paper

The AgroAgenda for the northern Netherlands aims at developing transformational knowledge and
innovations that lead to a circular, nature-inclusive agro-food system. The platform, with multiple
stakeholders, aims at promoting knowledge circulation, knowledge co-creation and joint learning
among its participants. The AgroAgenda was originally initiated in 2013, In 2018 it was identified
as an experimental area for circular agriculture by the Dutch Ministry of Agriculture, Nature and
Food quality. The AgroAgenda doesn’t follow the traditional linear approach of innovation, where
scientists are the innovators who transfer their innovations to the practitioners that are supposed to
adopt the innovations. Instead, the platform is explicitly built on a so called complex agricultural
innovation system (AIS), as described by Douthwaite & Hoffecker (2017): central terms are co-
creation, transdisciplinary, holistic perspective, responsive without a predefined agenda, multiple
actor approach, aiming at institutional change and interventions based on relationships, trust and
an open agenda.

The question in this paper is: does the platform meet the conditions to generate the transformative

knowledge needed to lead to real changes in the region? To what extend has the initiative the
potential to lead to real changes, and which gaps remain to be filled.
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The analysis of course takes into account Covid 19. The implementation of the initiative was
hampered by the pandemic, as creating relationships and trust are prerequisites for a successful
process. These aspects require face-to-face meetings, visits and workshops which were impossible
in 2020 and 2021, which also hampered the AgroAgenda initiative.

Analysis of the AgroAgenda Northern Netherlands initiative
The case of the AgroAgenda is described systematically by its drivers, enough inputs (organization,
time and money), effective activities, desired outcomes and emerging impact.

Drivers

The drivers to change in the Netherlands are strong. In a SWOT analysis of the Dutch agricultural
sector of Wageningen University & Research (Berkhout et al., 2021) points out that, although in
general environmental pressure by Dutch agriculture has decreased, this decrease is insufficient to
reach the environmental objectives set. Targets were not yet achieved on the nutrients load of water,
nitrogen deposition is still too high to achieve biodiversity targets and the average ammonia
deposition still amounts to 60 kgs per hectare of agricultural land, the highest in the EU, except
Malta (Berkhout et al., 2021). In 2019, the Dutch government reported to the Convention of
Biodiversity, a treaty of the United Nations Environment Programme (UNEP), that the country
will not meet most of its targets on biodiversity formulated for 2020, while its main measures are
considered as ‘partly effective’. The establishment of the national ecological network is foreseen
in 2027 and the report refers to the intensification of agricultural production, the reclamation of
semi-natural areas, the drainage of wet areas and the use of artificial fertilizers as main causes
(Sanders et al., 2019). In 2018, the Dutch minister of Agriculture, Nature and Food released a
policy document urging for a nature-inclusive, circular agricultural sector (Ministry of Agriculture,
Nature and Food, 2018). From a transition’s perspective these various challenges can be considered
as stimuli on a landscape level urging the stakeholders to act (Geels & Schot, 2007).

For the three northern provinces Friesland, Groningen and Drenthe, not only these international
and national concerns were a driver for initiating the AgroAgenda, but also an internal motivation
to ensure the viability of their agro-sector and societal pressure for more sustainability.
(AgroAgenda, 2013). In fact, from the underlying documents of the AgroAgenda, a diversity of
reasons to participate can be derived (Table 1). The underlying drivers of the initiators were to
make a ‘green’ deal for the agro-sector, and to establish a collaboration between the vegetal (that
needs manure) and animal husbandry sectors (that offers manure). Soil was mentioned for the first
time as an important underlying theme (G. van Eck, personal communication, August 8, 2021

Document Driver

AgroAgenda Forthcoming reform of the CAP
Societal demands on animal welfare,
public health, biodiversity, landscape,
climate, energy and relationship
farmer-citizens
Pressure experienced by farmers from
society and regulations
Environmental impact of minerals,
plant protection products and
ammonia
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Decline of biodiversity
Dairy agenda Growing international demand for
dairy products
Abolition of EU quotas
Major challenges on environment,
water, biodiversity
Need for production in societal
harmony and acceptance
Innovation program for the European policy (CAP) — demand for
“Veenkolonién’ (cultivated former more sustainability
peat district)
National policy (aim for biobased
economy)
Need for industrial development of
agro-clusters and logistics
Need for higher production and
financial income per hectare for

growers
Need for more utilization of
knowledge

Action plan Potato Valley The demand to realize an economic,

vital circular agriculture in harmony
with its environment

Decline in population and
employment, vitality of rural areas is

threatened
Regional Deal Nature Inclusive The existence of farmers, landscape
Agriculture and biodiversity is threatened by the

present way food is being produced
Agriculture has traditionally been
important for wellbeing and landscape
in northern Netherlands

Table 1 The multiple drivers for the AgroAgenda and the related sectoral agendas (Sources:
AgroAgenda 2013, 2015, Potato Valley Foundation, 2019, Stuurgroep voor de Agenda
Veenkolonién, 2012, Regio Deal Natuurinclusieve Landbouw, 2019).

Inputs

The AgroAgenda is organized as a network initiative, in which the participating organizations and
stakeholders finance their own hours. (Figure 1). This creates an optimal involvement. The steering
committee comprises representatives from the agro-processing companies (milk processing
cooperative, potato breeder & trader), farmers’ organizations, nature organizations, education,
provincial and national governments, waterboard and the three sector agenda’s. The supporting
team and catalyst team made up of 12 farmers, have the same set-up: members participate from
their own interest or are delegated by their organizations. The budget of the AgroAgenda is
composed by contributions of the three northern provinces, project subsidies from the EU-EFRD
and in-kind contribution (hours) by participating organizations. The three sector agendas have their
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own structure and funding. The same goes for the individual projects that are related to the
AgroAgenda.

Dairy Potato
\ / Dairy

Processing Companies ., Potato Valley
3 Sector Agenda’s Veenkolomien

Provinces \ / Farmers® associations

Ministry AgroAgenda Mature &Environment federation

Water board / \

Landscape conservation organizations

Educations instifutes

Figure 1 Participating organizations in the AgroAgenda

Activities

In 2019, the Dutch Ministry of Agriculture designated the northern Netherlands as one of the five
experimental regions in which the ministry collaborates on a multiannual agenda for a transition
towards a circular agro-food system.

The region organized a multi-stakeholder approach with tens of different stakeholders (see figure
1). They set up a light organizational structure: a secretariat was installed, and a program-leader
appointed. Stakeholders from government, private sector, societal organizations and knowledge-
and educational institutes now participate in three teams: a steering committee, with board
members of the participating organizations, a supporting team that supports the program leader and
a catalyst team with innovative farmers that exchange practical experiences and ensures the
bottom-up approach.

The stakeholders jointly implement a common ‘AgroAgenda’ towards a sustainable agro-food
system. In 2020, forty niche innovations were identified as relevant for the AgroAgenda, carried
out by individual farmers, cooperatives and consortia of farmers, nature organizations and
knowledge institutes. In order to induce a system change, in these pilots four types of innovations
can be discerned: governance (innovations in regulation and organization), technologies and
methods, competences (knowledge, skills and attitudes) and economic, towards sustainable
business models and value chains (Table 2). These innovations affect all stakeholders and require
involvement and collaboration.
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Governance innovations (22%) Innovations in National, Provincial and
Local policy and legislation
New organizational structures of
stakeholders and regions

Technological & management innovations ~ Technical innovations in production and

(50%) processing
New methods of farm management and
processing

Innovation in competences (10%) Methods for co-creating new knowledge

Training methods for new skills
New awareness, new way of looking at the
agro-food system
New educational programs
Economic innovations (18%) New business models
New value chains

Table 2 Classification of the 40 niche pilots in 2020: the % indicates the result of classification of
the forty niche pilots in the types of innovations.

The concrete activities of the AgroAgenda team are:

- Network meetings

- Communication and exchange of experiences and advice between the region and the
Ministry

- Proposing strategies towards network partners how to realize the common goals

- Inspire and support stakeholders in generating new ideas and innovative projects

- Facilitate exchange of information and experiences between participants

- Intervene to eliminate barriers and support the creation of experimental space

The focus of the sector agendas is more on concrete projects that contribute to innovations in the

sector related to technological innovations and business models. On the site, participants and

interested parties can find news, agenda, desired outcomes and results from different areas

(renewable raw materials, dairy cattle, potato valley, peat colonies).

Desired outcomes

The participants formulated the goals of the AgroAgenda as core qualities that should be achieved

in the northern Netherlands. These core qualities are clustered in eight themes, as depicted in Table

3.
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https://www.agroagendann.nl/

Themes and core qualities
Diversity

Clean air, water and soil

Connections with society

Landscape

Farms

Value chains

Vital rural areas

Vital nature

In:  Farms, Landscapes, Biodiversity,
Markets and Value Chains.

No more emissions of pesticides veterinary
medicines

Climate neutral value chains

As much as possible closed cycles
Well-functioning soil-ecosystems
Commitment of all value chain actors

Well informed and  market-oriented
entrepreneurs

Accountability of all chain actors

A valuable and diverse cultural landscape
Farms still exist in two generations

Farms are flexible and adapt to market
signals

Farms are independent of CAP-

At least 40% of production in top-market
segments

Leading in healthy food

No reduced employment

5% of turnover labeled for R&D

Every entrepreneur and employees are active
in local societies

Agricultural production is clean, quit and
safe

Northern Netherlands offers an attractive
living environment

Biodiversity  contributes  to  higher
agricultural production

Agriculture contributes to biodiversity

No farm-land species on list of endangered
species

Table 3 Desired outcomes (2030) of the AgroAgenda (source: https://www.agroagendann.nl/).

The achievements of the AgroAgenda initiative in 2020-2021 were a.o. the following pilots

(AgroAgenda, 2021):

Early ploughing in wintertime: this project proved that is not necessary to use
glyphosate on grassland before ploughing if ploughed during wintertime and that no
Nitrogen leaching occurred, as this was absorbed by following arable crops
(DLVAdvies, 2021).

- Incorporating straw-rich manure into the soil, to support biodiversity of meadow birds
and soil biodiversity, together with a circular farmer cooperative Ecolana
(https://ecolana.nl/).

- Collaboration between arable and dairy farms on exchanging feed and manure (de

Wolf, 2018).
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- Advisory meetings with the innovation department the Ministry of Agriculture,
resulting in two approved innovative stable systems.

Discussion and reflection on impact

Successful niche-experiments are a step forwards, but how do we know that the results are viable
on the long term and have actually an emerging impact? The process of the AgroAgenda can be
considered as a transition pathway, as described by Geels & Schot (2007). Based on transition
literature, they discern three levels in the process of system change: the niche level, where novelties
emerge, the regime level, also called socio-technical regime, where engineers, scientists, policy
makers, users and interest-groups together work on a system change, and the landscape level, the
external environment that influences the regime and niches.

Landscape Level

Climate change

EU Policy National policy

Agro Food Sector in northern Netherlands (-\gm-\ enda)

Regime Level w
n Ay »

Niche Level

Pilots and projects

Reconfiguration pathway

Figure 2 Transition pathway towards a sustainable deed and food management in the northern
Netherlands (Adapted from Geels & Schot, 2007).

The AgroAgenda can be described in terms of transition theory: niche-innovations, socio-
technological regimes and -landscapes. Whereas the innovation pilots and projects constitute niche-
innovations, the diverse actors in the northern Netherlands constitutes the socio-technological
regime. The landscape-level is established by three major forces: the European Commission issuing
regulations on emissions and biodiversity, the national government advocating a transition towards
circular agriculture and the environment affecting the regime through climatic changes.

Examining the forty niche-experiments identified by the AgroAgenda, it can be concluded that they

meet the indicators as defined by Geels & Schot (2007) for viable niche-innovations that will have

impact on the socio-technical regime because:

e The experiences in the pilots are embedded in a design, supported by the dominant
stakeholders: the idea of a nature inclusive, circular agriculture that contributes to
(soil)biodiversity, reduces climatic impact and closes nutrient cycles is formalized by policy
documents of the ministry (Ministry of Agriculture, Nature and Food quality, 2018).

e The design of circular agriculture as-such has been accepted by major and powerful regime
actors, who have joined the AgroAgenda.

e The pilots have led to a meaningful price-performance effectiveness in the innovative
agricultural practices, because most innovations prove to be cost-effective and a niche market
of processing companies and local customers as restaurants, consumers are willing to pay a
higher price for regional, sustainable products.
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e In 2019, market niches of sustainable agricultural products have raised up to 11% in the
Netherlands as a whole (Logatcheva, 2019).
Combining the characteristics of the AgroAgenda with the theory of Multi Level Perspective-
transition pathways of Geels & Schot (2007), we may conclude that the AgroAgenda is an example
of a transition pathway. Major regime players (the boards of potato processor AVEBE, milk
processor FrieslandCampina, farmers association LTO, the provinces, nature and landscape NGO’s
and educational institutes) are positive and ready to adopt the innovations from multiple
experiments by existing and new suppliers and producers. A symbiotic relationship exists between
the regime players and the niche-innovators, because of economic, political and environmental
pressure.
This constellation leads to the hypothesis that the AgroAgenda in future will lead to technical
changes and changes in perceptions of the regime. It can be expected that the external pressure by
climatic change will increase and will lead to more and new transition pathways, which will lead
to a more fundamental system change, also affecting the economic system (Geels & Schot, 2007).
More organizational learning needed
However, are these 40 experiments the right mix for a real change in the region? When looking at
the forty niche-experiments half of the pilots have innovations in technology or farm management
methods as the focus, while innovations focusing on economic and governance innovations each
score around 20%. Table 2 shows that innovations focusing on competences development,
education and learning constitute one-tenth of the pilots. Innovations in education and learning can
be characterized by their focus groups: for example, students’ education, practitioners training and
organizational learning.
Of the forty pilots examined, only one project focuses on organizational or societal learning. Geels
& Schot (2007) mention that an important condition for a reconfiguration pathway is that regime
actors explore and learn from niche innovations, in order to bring about transformational changes
in their institutions such as alternative types of R&D investments, educational systems, product
marketing, coalitions and policy and regulations. Therefore, bottom-up, the niche experiments
should be monitored and evaluated to learn from their experiences, scaled up within the agro-sector
and connected with other sectors (Poppe, Termeer and Slingerland, 2009).
So, a systematic reflection on the AgroAgenda and its niche-experiments is needed. Because this
will support the learning by regime-actors. This reflection can be both qualitative, using generative
interviews and learning histories (van Mierlo 2010) and quantitative, using performance indicators
related to the core qualities identified for the AgroAgenda. Performance indicators have been
developed already by several scientific institutes (Koopmans, 2017, Eweg et al., 2021, Stobbelaar
& van Mansfelt 1999). Figure 3 provides an example for key-performance indicators related to the
AgroAgenda quality ‘well-functioning soil-ecosystems’. Soil quality is an important aspect of the
transition pathway toward more sustainable and healthier food but is part of a holistic approach
considering all relevant variables and related indicators.

- Percentage of rest crops (grass, clover etc.) in crop-rotation

- Balance of organic matter

- % of plant cover

- Score of soil condition (soil life, structure, layers, soil water etc.)
- Use of pesticides and herbicides

- Farm nitrogen surplus

Figure 3 Example: key-performance indicators for functional soil-biodiversity and good soil
management mentioned by Louis Bolk Institute (Koopmans et al., 2017).
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Conclusions

We can conclude that the AgroAgenda creates an environment for impact on the regime and
landscape level. The initiative turns out to fit in the multi-level transition theory as described by
Geels & Schot. Many pilots for sustainable food production have been initiated and are supported
by the initiative. The most relevant stakeholders from production, processing, governance, nature
and landscape management, society and education are involved in the initiative.

However, to achieve impact on the regime level, besides developing and implementing niche pilots,
not only the farmers but all stakeholders (figure 1) must keep on learning and innovating. They
must ask themselves which transition pathways lead to sustainable environments and livelihood
for farmers. Tackle long-term, often difficult issues such as: do we want more .... Or more or...
And how can the niche-experiments be associated with the governmental and other companies and
organizations in the northern Netherlands?

To reach its goals, the AgroAgenda initiative will have to broaden its scope on innovation. Most
niche-experiments still focus on technological innovations and new farm management methods. A
smaller share address innovation on governance, competences and economical themes we
identified. Most of the innovations on governance, competences and economics focus on the
farmers’ level or take farmers as a starting point. Most of the goals of the AgroAgenda, formulated
as ‘themes and core qualities are related to primary production. However, to enable and support
farmers to reach these qualities, also innovations in the complex and higher level agro-food system
will be needed - in governmental organizations (including law and regulations), policy, innovations
in value chains related to division of margins, pricing and marketing. Finally, real change also asks
for innovations in the educational system: a more interdisciplinary systems-approach and students
that are educated to become experts in facilitating transition processes.

A platform can design organizational learning, by starting with an exchange of experiences with
the niche-pilots. As Peterson argued, actors must adopt new roles and form new coalitions. The
AgroAgenda already started bringing together various actors in learning environments: in multi-
disciplinary workshops, via regular markets and farm visits, a web site, and social media.
Implementing regional monitoring programs, based on quantitative and qualitative performance
indicators, will help to decide the successfulness of innovations. When this monitoring and the
accompanying reflection is dynamic, a continuous learning process will be stimulated and
facilitated.

The northern Netherlands embarked on a transition pathway towards more sustainable production
and management of food and feed. The AgroAgenda is an open and flexible organization, so when
it develops further, new actors might join, and new topics will pop up. It might have national
impact, as the ministry of agriculture is closely involved in the initiative and initiated four other
comparable initiatives all over the country. The coming years, the initiative will be monitored, and
its impact will be further evaluated and assessed on its contribution to sustainable food and feed
management and a new agro-food system.
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SUPPORT OF REGIONAL FOODS IN THE CZECH REPUBLIC

Radek Jurcik
Mendel University in Brno

Abstract

Food is essential for people's lives and to meet their basic life needs. The quality of food affects
the health of the population and their ability to a full work and personal life. Food self-
sufficiency also makes the state safer, and growing food at the point of consumption has a
beneficial effect on the environment. For this reason, the author focuses on the support of
regional foods in the Czech Republic in connection with the legislative development in this area.

Key words: regional foods, the Czech food regulation, Czech food, European Union

Introduction

One of the political themes that resonates mostly in connection with the elections is the issue of
food self-sufficiency. In other words, support for local (regional) agricultural production. This
Is an issue that deserves discussion, given that it is an issue with an environmental impact,
support for rural employment, social aspects and also with the issue of the security of the Czech
Republic. On the other hand, we are part of the European Union, one pillar of which is based on
the European single market, and therefore competition in the area of agricultural products. In
other words, if our commitments to the European Union are not violated, the promotion of local
food production can be seen as a positive aspect of sustainable land use. Protection of food is
very important (RAYBURN, 2009).

Material and methods

Based on the method of analysis, the author presented changes in the basis of food and tobacco
products in the Czech Republic in relation to the promotion of regional foods and the
improvement of food quality.

Results and Discussion

Present situation in the support of quality foods

The quality of the Czech food industry has a rich tradition, which has been neglected and
replaced in recent years by the effort to achieve the lowest possible price, often at the expense
of product quality. This situation is unsustainable for our producers, because in the long run they
cannot compete with countries with economies focused primarily on agricultural production and
farming on incomparably larger areas of agricultural land. Against mass production, the Czech
Republic can offer higher quality products, which can provide the Czech food industry and
agricultural primary production with the necessary competitiveness. Top quality and added
value are what create a competitive advantage in European food production (JORDANA, 2000).
In the area of food safety and quality, the aim is in particular to improve the overall level of food
sold and to support producers of quality local food, including established quality labels
(WIDOWATY, 2019).

The Ministry of Agriculture and the State Agricultural Intervention Fund perceive the issue of
food quality as one of their priorities and introduces the Klasa, Regional Food, Biolist, Biozebra,
Protected Geographical Indication (PGI), Protected Designation of Origin (PGI) and Guaranteed
Traditional Specialty (TSG) quality labels. the public with quality and local food production.
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The main part of the support of quality food by the State Agricultural Intervention Fund is
consumer education in food quality issues, organizing events to support the sale of award-
winning products, including promotional campaigns and cooperation in presentations at
domestic and foreign exhibitions and fairs (KOTOVICOVA, 2000). Projects to promote quality
food and typical regional products are running in a number of European countries. Klasa brand
www.eklasa.cz The KLASA national quality mark was introduced by the Ministry of
Agriculture in 2003. During its existence, the KLASA brand has not only become a prestigious
affair for its holders, but above all it has gained the trust of Czech residents who purchase
products marked with the KLASA logo (MINISTERSTVO ZEMEDELSTVI, 2014).
Manufacturers and representatives of retail chains also evaluate the sales of these products very
positively and welcome the promotion of quality food production (SKOREPA, 2009). The
KLASA brand is awarded only to proven agricultural and food products that meet above-
standard quality and safety criteria. The requirements for the award of the KLASA label are
stricter than the usual hygienic and food standards. KLASA serves primarily to better orient
consumers in the market, to identify quality food products and to present proven foods by control
authorities. During its operation, the KLASA brand proved its marketing power and became an
integral part of sales marketing support for domestic food producers. Marketing support for
quality food will not only affect Czech agriculture and the food industry, but the entire economy
and state budget revenues. Increasing the production and sale of food will ensure the need for
agricultural production, higher employment - especially in rural regions with a difficult social
situation and will create demands for increasing the production of the supply industry
(LOOPSTRA, 2016). Regional Food Brand www.regionalnipotravina.cz The Regional Food
project is aimed at supporting small and medium-sized farmers and food producers and at the
same time meets the growing interest of consumers in fresh food with a clear domestic origin.
The "Regional Food" brand is acquired by local food producers and growers in the form of
regional competitions. The competitions are announced in all 13 regions of the Czech Republic
(except Prague). An agricultural or food product that seeks to be awarded the Regional Food
label must be produced in the region concerned from the raw materials of the area
(MATUSIKOVA, 2006). Expert juries always select one winning product in 9 categories. The
awarded products receive a certificate from the Minister of Agriculture and the right to use the
"Regional Food" brand of the region for 4 years.

The brand's communication is supported by a nationwide information campaign, which aims to
boost demand for these foods and convince consumers that food is important not only in price
but also in quality, freshness and origin. The campaign also focuses, among other things, on
activities that have a direct impact on supporting the sale of regional foods and promoting them
directly at the point of sale. Projects to promote local foods and typical regional products are
running in a number of European countries. This trend, together with a long-term focus on high
quality and food safety, has significant economic effects, whether in terms of maintaining
traditional production, maintaining and creating new jobs or, more generally, the inflow of funds
into the regions. The Bio brand www.myjsmebio.cz BIO is a certified management system based
on national and European legislation with its own control system guaranteed by the state. BIO
can only be a food that meets the statutory and state-controlled requirements for organic farming.
This is based on the sowing procedure and soil care. The fields are full of life, they do not use
artificial fertilizers, pesticides, genetically modified organisms or chemical spraying. Animals
are not only used, but they are cared for with love. They are always fed with feed from organic
farming and are reared. The production of organic food in organic farming does not destroy
nature (MICOVIC, 2011). On the contrary, it improves and preserves it for future generations.
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Organic products are always visibly marked with logos, which may be used only by those
producers who comply with the precise legislative principles of organic production. The
inspection system is set up so that at least once a year the entire chain goes from primary
production to distribution through a complete special inspection, which is an extension of
standard inspections in conventional agriculture.

Food Act and support of Czech food

As already indicated, the area has a political aspect, and probably in connection with the
elections to the Chamber of Deputies in October 2021, an amendment to the Food and Tobacco
Products Act was submitted by the government. Act No. 110/1997 Coll., On Food and Tobacco
Products and on Amendments to Certain Related Acts (hereinafter referred to as the “Food
Act”), contains, in accordance with EU law, the obligations of a food business operator,
manufacturer, importer, retailer and distributor tobacco products and products related to tobacco
products and regulates state supervision over compliance with the obligations arising from this
Act and directly applicable regulations of the European Union, with the exception of drinking
water with the exception of drinking water which the food business operator markets or uses at
any stage of production, processing or food distribution in accordance with Article 3 (16) of
Regulation (EC) No 178/2002 of the European Parliament and of the Council. The above-
mentioned amendment to the Food Act was approved as Act No. 174/2021 Coll., Amending Act
No. 110/1997 Coll., On food and tobacco products and amending certain related acts, as
amended, and others. related laws. This law was published in the Collection of Laws on 27 April
2021 and brought a change not only to the Food Act itself, but also to the Act on the State
Agricultural and Food Inspection Authority or the Public Procurement Act.

General changes brought by the amendment

The amendment brings a number of changes both in the regulation of the activities of food
business operators and in the increase of consumer protection or responsible procurement. The
most significant changes, which are discussed in detail below, include in particular:

* ban on dual quality food,

» clarification of the notification obligation of the food business operator,

» modification of the manufacturer's labeling rules,

* adjustment of the rules for handling unpacked food,

+ adjustment of rules for food disposal,

« tightening of conditions for the use of the designation "Czech food",

* clarification of the mechanism for providing food to non-profit organizations by retail,
adjustment of control rules,

« introduction of new conditions for participation in the tender for food supply,

* introduction of legal regulation of food control of a new type, the component of which is
insects, or

* adjustment of control processes of administrative bodies.

In addition to transposing the new European Regulation (EU) 2017/625 of the European
Parliament and of the Council on official controls and other official activities, and other related
European legislation, the amendment also focuses, among other things, on regulating the much-
discussed issue of dual food quality.
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Prohibition of dual quality food

The introduction of a ban on dual food quality, as this institute can be simply described, is a
fundamental change brought about by the amendment. As dual quality products, we refer to
products interchangeable with products of inferior quality manufactured in the member states of
the European Union intended for the European market. The point is that foodstuffs in the Czech
Republic and abroad, which at first glance look the same, have the same composition. So it is
also about a certain equality of Czech food. Thus, Czech food and foreign food may seem
identical at first glance, but on closer inspection of the composition, we come across differences,
both in the amount of added food ingredients and in their quality. According to the European
Union, the dual quality of food is inherently misleading, so it falls into the category of unfair
competition practices and as such is prohibited. However, it can be stated that the Directive on
Unfair Commercial Practices of the European Union, which is followed by the amendment, does
not contain a sharp ban on dual food quality. In this case, it is precisely the amendment to the
Act on Food and Tobacco Products, which in this direction completes the goal set by the
Directive by banning dual food quality within the scope of chiselling this directive. So that, for
example, Coca cola that does not look the same should not sweeten natural sugar in one country,
an artificial sweetener in another, etc. The amendment regulates the above-mentioned issues in
the new provisions of § 10 par. (f) and (g), which provide that: 'The placing on the market of
foods:

* containing substances in conflict with the requirements for the composition of food
supplements or substances prohibited in the production of food according to the Decree on Food
Supplements and Food Composition, and

» Seemingly identical to the food placed on the market in other Member States of the European
Union, although the food placed on the market in the Czech Republic has significantly different
composition or properties, unless justified by justified and objective facts and the food is
provided with easily accessible and sufficient information different composition or properties.
In this case, we can talk about the so-called "hard ban" of dual quality food, which will, after its
entry into force, exclude the sale of dual quality products in Czech stores. Compliance with the
double quality ban will be supervised by the State Agricultural and Food Inspection Authority,
which will also be the authorized body for imposing fines for violating the ban. These can reach
up to CZK 50 million (MINISTERSTVO ZEMEDELSTVI, 2014).

The amendment came into force on 12 May 2021 and the ban on dual food quality indirectly
expresses support for Czech food.

Conditions for the use of the designation "*Czech food™

The use of the designation "Czech food" is tightened by the amendment. This designation may
be used only not only if 100% of all components of the total weight of unprocessed food, wine
products or milk come from the Czech Republic, and primary production, slaughter of animals
and all stages of production took place in the Czech Republic, they must also be born and reared.
in the Czech Republic. The designation "Czech food" may also be used in relation to food
specified by implementing legislation, the production of which took place in the territory of the
Czech Republic. This change is effective from May 12, 2021.

The use of the designation "Czech food" is tightened by the amendment. This designation may
be used only not only if 100% of all components of the total weight of unprocessed food, wine
products or milk come from the Czech Republic, and primary production, slaughter of animals
and all stages of production took place in the Czech Republic, they must also be born and reared.
in the Czech Republic (MINISTERSTVO ZEMEDELSTVI, 2014). The designation "Czech
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food™ may also be used in relation to food specified by implementing legislation, the production
of which took place in the territory of the Czech Republic. This change is effective from May
12, 2021.The use of the designation "Czech food" is tightened by the amendment. This
designation may be used only not only if 100% of all components of the total weight of
unprocessed food, wine products or milk come from the Czech Republic, and primary
production, slaughter of animals and all stages of production took place in the Czech Republic,
they must also be born and reared in the Czech Republic. The designation "Czech food" may
also be used in relation to food specified by implementing legislation, the production of which
took place in the territory of the Czech Republic. This change is effective from May 12,
2021.The use of the designation "Czech food" is tightened by the amendment. This designation
may be used only not only if 100% of all components of the total weight of unprocessed food,
wine products or milk come from the Czech Republic, and primary production, slaughter of
animals and all stages of production took place in the Czech Republic, they must also be born
and reared in the Czech Republic. The designation "Czech food" may also be used in relation to
food specified by implementing legislation, the production of which took place in the territory
of the Czech Republic. This change is effective from May 12, 2021.The use of the designation
"Czech food" is tightened by the amendment. This designation may be used only not only if
100% of all components of the total weight of unprocessed food, wine products or milk come
from the Czech Republic, and primary production, slaughter of animals and all stages of
production took place in the Czech Republic, they must also be born and reared. in the Czech
Republic. The designation "Czech food" may also be used in relation to food specified by
implementing legislation, the production of which took place in the territory of the Czech
Republic. This change is effective from May 12, 2021.

Provision of food to non-profit organizations by retail

The amendment also clarifies the mechanism for providing food to non-profit organizations
through retail. It is newly stipulated that the obligation to place these foods on the market free
of charge does not apply to beverages with an alcohol content above 0.5% by volume. At the
same time, it is introduced that the promotion of food is prohibited in the distribution of food
other than non-profit organizations, food business operators providing food free of charge or
public benefit legal entities. The change will be effective from 12 May 2021.

Conditions for participation in the procurement procedure for the supply of food

In Act No. 134/2016 Coll., On the award of public contracts, as amended by Act No. 147/2017
Coll., Act No. 183/2017 Coll., Act No. 368/2016 Coll., Act No. 287/2018 Coll., Act No.
309/2019 Caoll., Act No. 277/2019 Coll., Act No. 527/2020 Coll. and Act No. 543/2020 Coll., a
new Section 37a is inserted after Section 37, which, including the title and footnote No. 53, reads
as follows: new “Section 37a Condition for participation in a tender for the supply of food. The
contracting authority may, in a procurement procedure for the supply of foodstuffs, make
delivery a condition for participation in the procurement procedure

a) local or regional foods from the short supply chain,

(b) foods complying with the certified quality schemes of Regulation (EU) No 1151/2012 of the
European Parliament and of the Council on quality schemes for agricultural products and
foodstuffss3), or

(c) food produced in the organic farming system.

This change will take effect on January 1, 2022.
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Food quotas

The House version of the Act, supplemented by amendments, also sought to enforce mandatory
quotas concerning the amount of Czech food in Czech shops. These should mainly concern
stores over 400 square meters, which would be obliged to sell at least 55% of domestic products
and food. The quota was to increase over the years until 2028, when it was to reach 73%. The
quotas were to cover food that could be grown in the Czech Republic, especially potatoes,
cucumbers, etc.

What quotas do MEPs want to order for shops

An amendment to the Food Act originally adopted by the Chamber of Deputies would order that
from 2022, 55 percent of selected food from Czech production would have to be in stores over
400 square meters.

After 2022, according to the deputies' proposal, the ratio of compulsorily sold Czech food would
increase by three percentage points per year until 2028, when the quota for Czech food should
be at least 73 percent.

According to the idea of the parliamentary majority, the obligation of quotas was to apply to
more than 120 products out of approx. offered, eg for eggs, honey, cauliflower, cabbage, garlic,
fresh and chilled beef, pork and mutton. The quota would also apply to rapeseed or sunflower
oil, milk, cheese or cottage cheese. The change was approved by the Chamber of Deputies, but
rejected by the Senate.

However, the introduction of food quotas would be contrary to the principles of the single
internal market, and for this reason the Senate did not accept the proposed amendments to food
quotas in the amendment and these were not subsequently enforced in the Chamber of Deputies.
Therefore, food quotas are not introduced by the amendment.

Conclusions

The amendment brings a number of changes both within the regulation of the activities of food
business operators and within the framework of increasing consumer protection or responsible
procurement.

The amendment will take effect mainly on 12 May 2021, cases where it will take effect later are
listed above for the individual changes adopted.

In case of any questions concerning the issue of the amendment to the Act on Food and Tobacco
Products and the current legal food regulations, we are at your disposal. So do not hesitate to
contact us.

Summary

Summarizing the findings of the article, we conclude that the Czech Republic is taking active
steps to support regional food development and improve food quality. As part of its efforts, it is
obliged to comply with the obligations arising from membership in the European Union. In
particular, the ban on dual quality food and the explicit possibility of promoting local food and
organic food in public procurement are encouraging.
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LEGAL ASPECTS OF THE HEALTH QUALITY OF FOOD IN TERMS OF
SOIL QUALITY
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Abstract

The health quality of food is an area of food safety. The expression food safety is not defined in
European Union law, nor is the health quality of food. It can be concluded that, All the requirements
health, sanitary, veterinary and phytosanitary requirements for agri-food products specified in
regulations make up the so-called requirements for the "health quality” of food. According to the
author’s opinion, when talking about health quality of food, one should bear in mind not only the
requirements health, sanitary, veterinary and phytosanitary requirements for agri-food products
specified in food law regulations, but also clear air, water and soil. Against this background, there
is a specific connection between the aspects of food safety and food security, as the requirements
of food law focus precisely on food safety, and the need to protect resources, including soil qulaity,
results directly from the need to ensure food security. Thus, the European Green Deal documents
show, to some extent, the integration of activities relevant to both food safety and food security.

Keywords: health quality, food safety, soil quality, food security

Introduction

There is no definition of health quality in the EU regulation. However, it includes general criteria
for assessing food safety?, in addition, there are legal acts regulating, in particular, specific
production requirements?, hygiene®, microbiological criteria®, levels of acceptable production

1 Regulation (EC) No 178/2002 of the European Parliament and of the Council of 28 January 2002 laying down the
general principles and requirements of food law, establishing the European Food Safety Authority and laying down procedures in
matters of food safety, Official Journal L 031 of 1 February 2002, p. 0001 — 0024, hereinafter as regulation no. 178/2002.

2 Council Regulation (EURATOM) 2016/52 of 15/01/2016 determining the maximum permitted levels of radioactive
contamination of food and feed after a nuclear accident or other radiation emergency and repealing Regulation (EURATOM) No.
3954/87 and Commission Regulation (EURATOM) No. 944 / 89 | (EURATOM) No. 770/90, Official Journal of the European
Union L No. 13, p. 2, hereinafter as Regulation no. 2016/52.

3 Regulation (EC) No 852/2004 of the European Parliament and of the Council of 29 April 2004 on the hygiene of
foodstuffs, OJ L 139, 30.4.2004, p. 1-54, Special edition in Polish: Chapter 13 Volume 034 P. 319 — 337, hereinafter as Regulation
no. 852/2004.

4 Commission Regulation (EC) No 2073/2005 of November 15, 2005 on microbiological criteria for foodstuffs, OJ L
338, p. 1 as amended, hereinafter referred to as Regulation No 2073/2005; Commission Regulation (EC) No 1441/2007 of December
5, 2007 amending Regulation (EC) No 2073/2005 on microbiological criteria for foodstuffs, OJ L 322, p. 12, hereinafter as
Regulation no. 2073/2005.
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residues® and contaminants®. These requirements shape a certain level of food safety. The
legislation also includes requirements for the control and supervision of the production and
marketing of food’. On the other hand, the legal definition of food safety appears in the Polish Food
and Nutrition Safety Act.8 The literature indicates that "the safety system is built through a set of
definitions, rules, institutions, procedures aimed at achieving the optimal level of food safety in the
European Union” °,

On the other hand, "quality” can be seen from different points of view'®. Economists point out that
it is a ""social category™ because it defines a certain social relationship. They refer to the European
philosophy, within which there was a dispute about the objective nature of quality, related to the
problem of the objectivity of cognition and the cognitive value of sense impressions!. Quality is
also a legal concept, it occurs both in EU law*?, and in domestic legislation'3. However, the concept
of health quality has not been defined in the food law, therefore getting to know its content requires
interpretation. The paper focus on health quality of food connected with food safety in selected
aspects — only from residues, contaminants and pesticidies point of view in relation to soil quality.

5 Regulation (EC) No 470/2009 of the European Parliament and of the Council of May 6, 2009 laying down Community
procedures for the establishment of residue limits of pharmacologically active substances in foodstuffs of animal origin, repealing
Council Regulation (EEC) No 2377/90 and amending Directive 2001/82/EC of the European Parliament and of the Council and
Regulation (EC) No 726/2004 of the European Parliament and of the Council, OJ L 152, p. 11, hereinafter referred to as Regulation
no. 470/2009.

5 Regulation No 2073/2005; Commission Regulation (EC) No 1441/2007 of December 5, 2007 amending Regulation
(EC) No 2073/2005 on microbiological criteria for foodstuffs, OJ L 322, p. 12.; Regulation No 470/2009; Regulation no. 2016/52.

6 Regulation (EC) No 396/2005 of the European Parliament and of the Council of February 23, 2005 on maximum residue
levels of pesticides in or on food and feed of plant and animal origin, and amending Council Directive 91/414/EEC (OJ L 70, p. 1
as amended), hereinafter referred to as Regulation No 396/2005; Regulation no. 2016/52.

7 Regulation (EU) 2017/625 of the European Parliament and of the Council of 15 March 2017 on official controls and
other official activities performed to ensure the application of food and feed law, rules on animal health and welfare, plant health
and plant protection products, amending Regulations (EC) No 999/2001, (EC) No 396/2005, (EC) No 1069/2009, (EC)
No 1107/2009, (EU) No 1151/2012, (EU) No 652/2014, (EU) 2016/429 and (EU) 2016/2031 of the European Parliament and of the
Council, Council Regulations (EC) No 1/2005 and (EC) No 1099/2009 and Council Directives 98/58/EC, 1999/74/EC, 2007/43/EC,
2008/119/EC and 2008/120/EC, and repealing Regulations (EC) No 854/2004 and (EC) No 882/2004 of the European Parliament
and of the Council, Council Directives 89/608/EEC, 89/662/EEC, 90/425/EEC, 91/496/EEC, 96/23/EC, 96/93/EC and 97/78/EC
and Council Decision 92/438/EEC (Official Controls Regulation), OJ L no. 95 of 7 April 2017, p. 1-142, hereinafter Regulation
no. 2017/625.

8 The Act of August 25, 2006 on Food and Nutrition Safety, Journal of Laws of 2019, item 1252, as amended, hereinafter
referred to as the Food and Nutrition Safety Act.

9 M. Korzycka, Bezpieczenstwo zywnosci in: M. Korzycka, P. Wojciechowski, System prawa Zywnosciowego, Warszawa
2017, p. 248.

10 See: Green Paper on agricultural product quality: product standards, farming requirements and quality schemes /*
COM/2008/0641 final */ ; R. Budzinowski, Il mercato agricolo polacco di qualita in: La regolazione e la promozione del mercato
alimentare nell’Unione Europea. Esperienze girudiche comunitarie e nazionali. Atti del Convegno Udine, 24-25 Novembre 2006,
ed. M. D’Addezio i A. Germano, Milano 2007, p. 123.

11 See K. Meredyk, Ekonomiczna interpretacja kategorii ,,jakosé¢” in Rynkowe mechanizmy ksztaltowania jakosci ed.
S. Makarski, Rzeszow 2005, s. 13.

12 Regulation (EU) No 1151/2012 of The European Parliament and of The Council of 21 November 2012 on quality
schemes for agricultural products and foodstuffs OJ L 343, 14.12.2012, p. 1-29.

13 Act of agri-food products’commercial quality of 21 December 2000, Journal of Laws od 2021, item. 630, as amended,
hereinafter Act of agri-food products’ commercial quality.

45



EU legislation focuses on the substantive regulation of the aforementioned microbiological criteria
limits, contaminants and pesticides, residues of pharmacologically active substances, as well as
hygiene requirements and official food control processes.

On the other hand, soil quality is related to EU policy!*. As it is indicated, soil is an essential
ecosystem that delivers valuable services such as the provision of food, energy and raw materials,
carbon sequestration, water purification, nutrient regulation, pest control, and support for
biodiversity and recreation. Soil is a non-renewable resourse that is subject to degradation, as well
as other unfavorable processes such as land grabbing. In absence of a dedicated legislative
framework, EU soil protection policy is shaped by the EU Soil Thematic Strategy and provisions
in a number of other policy instruments, for instance, the Industrial Emissions Directive, the
Environmental Liability Directive, the EU Biodiversity Strategy, the EU forest strategy and the
Common Agricultural Policy’®. However, regulations concerning the quantitative protection of soil
(agricultural land) have been subject to national legislation in the field of spatial planning and
development?®, The quality of the soil should be related to the quality of the agricultural land used
for food production.

Material and methods

The research area is determined by the regulation of EU and national law, e.g. Regulation no.
178/2002, as well as EU regulations on pesticide residues®’, pollutants®® and other'®.

The issues specified in the title of the work have been the subject of studies in both Polish legal
literature?®, and foreign??, but only in terms of individual threads, and therefore it has not been
exhausted.

When it comes to the considerations justifying undertaking the development of the issue specified
in the title, it is necessary to indicate the considerations of human health protection, as well as
environmental protection, including its element - soil. Human health is linked to nutrition and the
latter is obviously linked to the health quality of food, which can be understood as the absence of
health risks from food. The way of cultivating soil, especially plants for food purposes, affects the

14 Communication from the commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions Pathway to a Healthy Planet for All EU Action Plan: "Towards Zero Pollution for
Air, Water and Soil', {SWD(2021) 140 final} - {SWD(2021) 141 final} , Brussels, 12.5.2021 COM(2021) 400 final.

15 See more on the website: hnps://ec.eurupa.eulenvironmentjsoiI/index_en.htm’ access 28.9.2021.

16 The Act in force of 27.03.2013 on Spatial Planning and Land Development Journal of Laws 2021, item. 741.
17 Regulation no. 396/2005.

18 Commission Regulation (EC) No 1881/2006 of 19 December 2006 setting maximum levels for certain contaminants
in foodstuffs (Text with EEA relevance), OJ L 364, 20.12.2006, p. 5-24, hereinafter as Regulation no. 1881/2006.

19 Regulation no. 2073/2005.

20 M. Korzycka, P. Wojciechowski, System prawa zywnosciowego, Warszawa 2017; K. Leskiewicz, Prawo zywnosciowe,
Warszawa 2020.

21 Z. Bohatova — L. Palsova — N. Floris, Quality soil and healthy food in the Jean Monnet project, EU Agrarian Law vol.
10. no. 1/2021, 10.2478/eual-2021-0003 , Mtps://www sciendo.com/pdf/10.2478/eual-2021-0003 access 27.9.2021; A. Szajkowska, Regulating food
law. Risk Analysis and the Precautionary Principle as a General Principles of the EU Food Law, Wageningen 2012; 1. Hartel, D.
Ren, Agri-Food Law: Term, Development, Structures, System and Framework in: ed. I. Hartel, Handbook of Agri-Food Law on
China, Germany, European Eunion. Food security, Food Safety, Sustainable Use of Resources in Agriculture, Frankfurt (Oder)
2018.
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properties of agricultural (food) products. In this respect, the EU regulation uses the method of the
highest maximum levels of undesirable substances such as pollutants, pesticides, as well as the
regulation of soil fertilization rules. From 2022, only safe and effective fertilizers are to be on the
EU market?2,

In practice, in food there are various residues and post-production contaminants in food affecting
its safety. Even practice shows that the safety of food containing contaminants or pesticide residues
for human health is not ensured in one hundred percent. With regard to food products, the
individual MRL exceedance indicator increased in 2015-2018 for table grapes (from 1.8% to
2.6%), sweet peppers (from 1.2% to 2.4%), bananas (from 0.5% to 1.7%) and eggplant (from 0.6%
to 1.6%). In 2018, the exceedance rate decreased compared to 2015 for broccoli (from 3.7% to
2.0%), virgin olive oil (from 0.9% to 0.6%) and hen eggs ( from 0.2% to 0.1%)%. Efsa indicates
the assessments — one considering chronic effects on the thyroid system and the other acute effects
on the nervous system?,

Soil protection has gained a new dimension in the light of EU policy. Soil is an extremely complex,
variable and living medium, but absolutely critical for life on Earth. It hosts 25% of the world
biodiversity, it contains around twice the amount of carbon that is found in the atmosphere and
three times the amount found in vegetation, and some 95% of our food is directly or indirectly
produced from our soils?®. Land and soil degradation is a global concern — this is one of the targets
of the UN Sustainable Development Goals (Agenda 2030). A UN Convention is dedicated to
combat desertification (UNCCD) while the UNEP and FAO have dedicated activities on soil
protection. As indicated in the document of the European Green Deal ,,European food is famous
for being safe, nutritious and of high quality. It should now also become the global standard for
sustainability. Although the transition to more sustainable systems has started, feeding a fast-
growing world population remains a challenge with current production patterns. Food production
still results in air, water and soil pollution, contributes to the loss of biodiversity and climate
change, and consumes excessive amounts of natural resources, while an important part of food is
wasted”?8. As indicated, in the European Green Deal, farmers and fishermen are key to managing
the transition.

Detailed activities that are extremely important from the point of view of food safety and soil
protection are indicated in the document the Farm to Fork Strategy?’.

The strategic plans will need to reflect an increased level of ambition to reduce significantly the
use and risk of chemical pesticides, as well as the use of fertilisers and antibiotics. The area under

22 Regulation (EU) 2019/1009 of the European Parliament and of the Council of 5 June 2019 laying down rules on the
making available on the market of EU fertilising products and amending Regulations (EC) No 1069/2009 and (EC) No 1107/2009
and repealing Regulation (EC) No 2003/2003, OJ L 170 of 25 June 2019, p. 1-114. Regulation (EC) No 2003/2003 is repealed with
effect from 16 July 2022.

23 The 2018 European Union Report on pesticide residues - the EU-coordinated programme results, see more on:
https://www.efsa.europa.eu/en/annual-pesticides-report-2018, access 27.9.2021.

24 https://www.efsa.europa.eu/en/news/pesticides-first-cumulative-risk-reports-published, access 27.9.2021.
25 See more on soil policy https://ec.europa.eu/environment/soil/index_en.htm, access 27.9.2021.

26 Communication From The Commission The European Green Deal, Brussels, 11.12.2019 COM (2019) 640 final, points
2.1.6., hereinafeter European Green Deal.

27 Communication From The Commission to the European Parliament, The Council, The European Economic And Social
Committee and The Committee Of The Regions A Farm to Fork Strategy for a fair, healthy and environmentally-friendly food
system, Brussels, 20.5.2020, COM/2020/381 final.
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organic farming will also need to increase in Europe. The EU needs to develop innovative ways to
protect harvests from pests and diseases and to consider the potential role of new innovative
techniques to improve the sustainability of the food system, while ensuring that they are safe. The
strategic activities will need to reduce significantly the use and risk of chemical pesticides, as well
as the use of fertilisers and antibiotics. The future food system must become more sustainable?®.
All this has been linked to efforts to foster climate neutrality and decoupling economic growth
from natural resources to achieve zero greenhouse gas emissions by 2050. For these reasons, the
EU's activities focused mainly on the food sector and ecosystems.

With the above in mind, the aim of the considerations is an attempt to establish the relationship of
the concept of health quality of food with soil quality in the light of the applicable regulations in
the context of the new challenges of the European Green Deal. The volume of the article only
allows you to signal some threads.

Results and Discussion

Soil quality in Poland

As it was mentioned, soil quality protection (agricultural land) in domestic law regards the soil
quality under aspects of quality and quantity. The agricultural land state in 2020 in Poland,
according to the geodetic status, amounted to 18741,5 of agricultural land. Agricultural land
includes: arable land, orchards, pasture and meadow kept in good agricultural condition, in
accordance with norms that meet the requirements regarding payments within direct support
systems as well as other agricultural land according to geodetic status of agricultural land in Poland,
classified according to criteria and requirements specified in the order of the Regulation of the
Minister of Development, Labor and Technology on land and building records of 27 July 2021
(Journal of Laws of 2021, item 1390). According to the status presented in the land and property
register and includes data on devastated and degraded land requiring reclamation and management
which has completely lost its value in use (‘devastated lands’) and land whose value in use
decreased as a result of deterioration of environmental conditions or environmental changes and
industrial activity as well as faulty agricultural activity (‘degraded lands’)?. In 2019 in Poland
devastated and degraded land was 62089 hectare, including reclaimed land (during the year) 1633
hectare, of which for: agricultural purposes only 1084 hectare*’.

M. Kozak, R. Pudetko underline, that the agricultural land abandonment is a process observed in
most European countries. In Poland and other countries of Central and Eastern Europe, it was
initiated with the political transformation of the 1990s. Currently, in Poland, it concerns over 2
million ha of arable land. Such a large acreage constitutes a resource of land that can be directly
restored to agricultural production or perform environmental functions. A new concept for
management of fallow/abandoned areas is to start producing biomass for the bioeconomy purposes.
Production of perennial crops, especially on poorer soils, requires an appropriate assessment of soil
conditions®!.

28 Ibidem.
29 Statistical Yearbook of Agriculture, Statistics Poland, Warszawa 2020, p. 63.
30 Ibidem, p. 80.

31 M. Kozak, R. Pudetko, Impact Assessment of the Long-Term Fallowed Land on Agricultural Soils and the Possibility
of Their Return to Agriculture, griculture 2021, 11(2), 148; https://doi.org/10.3390/agriculture11020148,
https://www.mdpi.com/2077-0472/11/2/148/htm, access 28.9.2021.
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Legal national instruments to counteract the degradation and devastation of agricultural land
(administrative orders and prohibitions, creation of protected areas surrounding industrial facilities
and other) are:

1)

2)

3)

local spatial development plan — designation of agricultural land of the highest
production value (class I — I11) for non-agricultural and non-forest purposes is included in
the local spatial development plan which is made under the regulations regarding spatial
planning and development; it requires permission of a governmental administration
authority — the minister of rural development *2. Designation of agricultural land of quality
class I — 111 for non-agricultural and non-forest purposes does not require permission of the
minister of rural development if this land fulfills the conditions specified in the regulation.
decisions that permit exclusion of land from agricultural production — an
administrative-legal instrument. They are issued under the mentioned Act on the Protection
of Agricultural and Forest Land of February 3, 1995 and they permit exclusion of
agricultural land from agricultural production (exclusion meaning commencement of non-
agricultural use of the land). Designation of agricultural land of quality class | — 11 as well
as quality class IV — VI comprised of origin soils and designation of forest land requires a
decision to allow such designation.

fees collected under the Act on the Protection of Agricultural and Forest Land of February
3, 1995 — administrative-legal instruments.

The Act of December 19, 2008 that amends the Act on the Protection of Agricultural and Forest
Land (Journal of Laws, no 237, item 1657) excludes agricultural land situated within administrative
city limits from the Act. It means that the procedure of designation of agricultural land to non-
agricultural purposes and possible obligation to obtain administrative decisions that permit
exclusion of agricultural land from production as well as possible fees and other obligations
regarding farm land status change do not apply to these lands.

Reclamation of degraded or devastated agricultural land (methods, entities obliged to perform this
task) are:

1) spatial development plans on limited use areas situated in the vicinity of industrial
plants. Legal basis: the Act on the Protection of Agricultural and Forest Land of
February 3, 1995. A commune council adopts a resolution regarding approval of the
plan, having obtained an opinion of the agricultural chamber and academic centers or
other individuals authorized by the minister of rural development in cooperation with
the minister of environment. The cost of preparing of an opinion is covered by the
industrial plant. A draft plan should include: types of pollution present as well as its
concentration; influence of the pollution or other harmful factors on the current
development plan with possible division of the protection zone into parts; current
directions of plant production and size of this production; plants that can be cultivated,
recommendations regarding their cultivation and proposed method of their use; methods
to counteract decrease of land’s value in use; anticipated level of global agricultural or
forest production; a list of farms that run agricultural production; the level of anticipated
compensations resulting from decrease of production or change of direction of
production; possible obligations resulting from animal production, including fishery;
possible expenses essential for a change of directions of production; anticipated area

32 Art. 7, sec. 1 of the Act on the Protection of Agricultural and Forest Land of February 3, 1995, Journal of Laws 2021,

item 1326 with later amendments.
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and cost of land purchase by an industrial plant.

2) administrative decisions that specify reclamation obligations — these instruments
are related to a general order to counteract land degradation, in particular erosion and
mass wasting as well as the order to cover the reclamation cost imposed on a person
who causes loss or limitation of land’s value in use. These are for instance the diffrent
types of decisions, for example: decisions that order a land owner to forestate, plant
trees or shrubs or to establish permanent grassland on this land or decisions that order a
land owner to perform specific treatments in a specific period of time — in case the
owner caused other forms of land degradation, including ones caused by noncompliance
with regulations regarding the protection of crops from diseases, vermin and weed.

All decisions regarding reclamation and management specify: the level of limitation or loss of
land’s value in use specified on the basis of opinions of experts regarding the size of limitation of
land’s value in use; the person who is obliged to reclaim the land; the direction and deadline of
land reclamation; the moment land reclamation is considered completed.

Competences of the local administration authorities in terms of ex officio reclamation in case
of unknown perpetrators. At the areas of agricultural production space, lands devastated or
degraded by unknown perpetrators or as a result of natural disasters or mass wasting, reclamation
is performed by a competent authority (district head), with the use of resources from the province’s
budget. In the case of reclamation of forest land and land designed for forestation, resources from
the state budget are used, under the rules specified in the forest law.

In Poland protection of the resources is based on the formal criterion related to revealing of
agricultural land in the land and property register. The most efficient form of agricultural and farm
land protection is the local spatial development plan or, paradoxically, lack thereof (it regards
around 70 percent of land nationwide). Decisions that permit to exclude land from agricultural
production are a pure formality when statutory preconditions are met, especially in terms of lower
production classes. In fact, they are rather a state control instrument, not a tool to counteract
designation of these lands to non-agricultural purposes. Evaluation of financial instruments adopted
to protect agricultural land that is presented in the literature suggests that they are not an economic
barrier that would discourage designation of agricultural land to other purposes. At the same time
the statistics show that most of the lands are designated for residential housing purposes. Under the
law, designation of these lands for such purposes excludes any charges®. It must be emphasized
that an important barrier for the protection of agricultural and forest land in Poland may be
provisions of the geodetic and cartographic law which do not grant authorities that run them
appropriate land protection tools related to databases’ update. Even if there is agricultural or forest
land in practice that does not exist in the register, it is not subject to protection.

Health quality of food

Agricultural products may also constitute food products within the meaning of Art. 2 of Regulation
no. 178/2002, however, not always food products can be considered agricultural products in the
light of the Treaty on the Functioning of the EU. Regulation no. 178/2002 applies to all stages of
production, processing and distribution of food and feed. On the other hand, it does not apply to
primary production for own use or for home preparation, processing or storage for personal
consumption. This means that the safety of food, which is also agricultural products, will often be

33 J. Bieluk, Instrumenty finansowe ochrony gruntow rolnych i lesnych, ‘ Acta Universitatis Wratislaviensis’ 2015, issue
3656, pp. 13-24.
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determined by meeting food safety criteria regulated in the food law. Therefore, in particular,
compliance with hygiene requirements, not exceeding the levels of contaminants and residues of
substances harmful to health in primary agricultural production is a condition of food safety for
human health.
Residues and contaminants, pesticidies in food are not part of the concept of food within the
meaning of Regulation no. 178/2002. So they are some undesirable substances in food. They come
from agricultural practices or food processing. In the EU Member States, there is an obligation to
apply the requirements of food law at all stages of production, processing and distribution of food
and feed (Article 1 (3) and Article 4 (1) of Regulation No 178/2002), therefore in the field from
farm to fork, throughout the food chain, including primary agricultural production.
The importance of regulating the entire food chain is now confirmed by A Farm to Fork Strategy
it's components - particularly strategies for forests protection, biodiversity protection,
environmental action plan and zero pollution action plan for water and soil. In agriculture, land is
the most important means of production, from which departure is not always possible. For example,
landless production has been banned by the EU's organic farming regulation. At the same time,
alternative methods of food production are developing, but they cannot replace the land.
The principles of law and the processes based on them - the precautionary principle and risk
management. The level of health protection depends on the result of their use. The starting point is
always how they are understood and interpreted, and this largely depends on the adopted legal
solutions and the role of scientific opinions. When it comes to scientific opinions, they are the
source of much controversy at the intersection of differing legal systems. Sometimes the source of
non-uniform risk assessment is different research methodologies or the determination of the subject
of research and its scope. An example of this can be seen in the different results of the research on
Glyphosate of the International Agency for the Research on Cancer (IARC) of the WTO, European
Food Safety Authority (EFSA) and the Environmental Protection Agency (EPA)3. “IARC analysis
focus either on plant protection products in their entirely with co-formulants and other components
added to glyphosate, or on the glyphosate active substance per se”. UE analysis in the risk
assessment just studied the active substance glyphosate - in its pure formula, with no confounding
factors, without assessing the final formula with adjuvants entering the market®. EU law also
regulates the criteria for assessing food safety in many legal acts, including Regulation no.
178/2002, however, food safety does not have its definition there.
The Polish Food and Nutrition Safety Act defines the requirements and procedures necessary to
ensure food and nutrition safety in accordance with the provisions of Regulation no. 178/2002.
According to Polish law, food safety means, according to Polish regulation, "all the conditions that
must be met, in particular regarding:

a) additives and flavorings used,

b) the levels of pollutants,

C) pesticide residues,

d) conditions of food irradiation,

e) organoleptic characteristics,

34 See: C. Finardi, Reports Austria The Austrian Ban of Glyphosate Ban of Glyphosate and the Precautionary Principle
Paradox: "The more you wreck it, the more you strengthen, European Food and Feed Law Review, Volume 15, Issue 5 (2020), pp.
473 -474,

35 Ibidem.
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and actions that must be taken at all stages of food production or marketing - in order to ensure
human health and life ”(Article 3 (3) (5) of the Act).

When it comes to the health quality of food, in Polish legislation only a reference to this expression
can be noted, which may result from the fact that these issues are subject to EU law, although as
you can see, the themes related to health quality significantly fill the content of the concept of food
safety in terms of substances. pollutants, pesticide residues®® and other®’.

The Polish legislator uses the expression "health quality™ in the Food and Nutrition Safety Act
(precisely in the act there is the phrase: "food health requirements” - within the scope not regulated
in EU regulations). In the light of the Polish law, the requirements for health quality include the
requirements for introducing products to the market that do not meet the requirements of EU and
national law, of course in the scope not regulated by EU law. It should be noted, however, that it
is basically the EU regulation that covers health quality requirements.

By contrast, EU law often uses the expression "health quality” of food. This expression is referred
to e.g. in Regulation 2017/625 in Polish version there is “health quality” in the article 1 seccion 2
lett. a. According to article 1 secc. 2 lett. a, the Regulation no. 2017/625 shall apply to the official
controls performed for the verification of compliance with the rules, whether established at Union
level or by the Member States, to apply Union legislation, in the areas of food and food safety,
integrity and wholesomeness at any stage of production, processing and distribution of food,
including rules aimed at ensuring fair practices in trade and protecting consumer interests and
information, and the manufacture and use of materials and articles intended to come into contact
with food.

Health quality of food is marked with the "health mark™ in accordance with the requirements set
out in the aforementioned regulations in relation to products of animal origin (e.g. Article 48 of
Regulation no. 2019/627). What important, it covers all particular areas, like for example feed and
feed safety at any stage of production, processing and distribution of feed and the use of feed,
including rules aimed at ensuring fair practices in trade and protecting consumer health, interests
and information, protective measures against pests of plants, prevention and minimisation of risks
to human and animal health arising from animal by-products and derived products, requirements
for the placing on the market and use of plant protection products and the sustainable use of
pesticides, with the exception of pesticides application equipment; release into the environment of
Genetically Modified Organisms (GMOs) for the purpose of food and feed production etc.

The health quality of food refers to the adjective "health”, which comes from the term "health™.
According to WHO Constitution, “health is a state of complete physical, mental and social well-
being and not merely the absence of disease or infirmity”®®. There is no doubt that the aspects
mentioned in the definition of health do not only refer to the pure physicality of man, but also
broadly treat his social well-being, which cannot be achieved without a healthy environment and
its resources. Therefore, when speaking about health quality of food, one should bear in mind not
only the requirements health, sanitary, veterinary and phytosanitary requirements for agri-food

36 Regulation (EC) No 396/2005.

37 See: Regulation no. 2073/2005; Regulation no. 2073/2005; Commission Regulation (EC) No 1441/2007 of December
5, 2007 amending Regulation (EC) No 2073/2005 on microbiological criteria for foodstuffs, OJ L 322, p. 12.; Regulation no.
470/2009; Regulation no. 2016/52.

38 The Constitution was adopted by the International Health Conference held in New York from 19 June to 22 July 1946,
signed on 22 July 1946 by the representatives of 61 States, and entered into force on 7 April 1948, see more:
https://www.who.int/about/governance/constitution.
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products specified in food law regulations, but also clear air, water and soil. Against this
background, there is a specific connection between the aspects of food safety and food security, as
the requirements of food law focus precisely on food safety, and the need to protect resources,
including soil, results directly from the need to ensure food security.

In conclusion, all the requirements health, sanitary, veterinary and phytosanitary requirements for
agri-food products specified in regulations make up the so-called requirements for the "health
quality™ of food, and the basis for the use of such an expression is, inter alia, for example in
Regulation no. 2019/627%.

Conclusions

In the mentioned European Green Deal documents, aspects of sustainable food production (food
safety) and instruments of ensuring of the food security are linked. The combination of operating
instruments in the European Green Deal, including A Farm to Fork Strategy, may in the future
bring the strengthening of both food safety and support for food security.

In particular, in light of the Eruopean Green Deal documents and its components, soil quality will
be a common denominator for agriculture, the environment and food. Without ensuring adequate
soil properties, the issue of ensuring food security will be critical in the face of climate change in
the future. Naturally, it is the final legal solutions and their application that will show the real
effects. Soil quality is no longer just a category from the food security sphere, but has been given
the status of a tool for building sustainable food systems. For these reasons, national law should
also strengthen the protection of the quality and quantity of soil, especially agricultural land.

It can be said that when talking about health quality of food, one should bear in mind not only the
requirements health, sanitary, veterinary and phytosanitary requirements for agri-food products
specified in food law regulations, but also clear air, water and soil. The health aspect of this concept
requires that quality soil should also be taken into account as a premise of safe and healthy food.
Against this background, there is a specific connection between the aspects of food safety and food
security, as the requirements of food law focus precisely on food safety, and the need to protect
resources, including soil quality, results directly from the need to ensure food security. Thus, the
European Green Deal documents show, to some extent, the integration of activities relevant to both
food safety and food security. The future Grean Deal legal instruments have a chance (after
introducing them to specific legal acts) to become tools for building a "European model of food
security solutions”, in which food safety will also be an important element. In particular, the extent
to which a change in the approach to fertilization of land, greater conservation of resources and the
planned increase in organic farming will contribute to the improvement of the health quality of
food will depend on the food producers themselves and their practices.
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FACTORS AFFECTING FOOD QUALITY — TECHNOLOGIES
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Abstract

The global food situation is well-defined by many influential forces such as population growth,
availability of arable lands, water resources, climate change and food availability, accessibility and
loss. The combined effect of these factors has indubitably impacted global food production and
security. Two aspects are important when the quality of safe-food is discussed: scientific status and
consumer preferences. Scientific activities involve manipulating (for instance feed additives in
animal dietary strategies, natural additives in food-processing, smart packaging) several chemical
components in food to increase the positive impact of food in human health. New knowledges
reached by scientific community provide precious information to the whole spectrum of new legal
or recommended requirements for both fresh and processed foods. This article provides in brief the
most important factors affecting the food quality-technologies.

Keywords: quality, food chain, hazard analysis

Introduction

Two aspects are important when the quality of food is discussed: scientific status and consumer
preferences. Factors affecting the quality of food, from a scientific point of view, are composition,
spoilage, additives, colorants, flavorants, nutrients, ingredients with functional functions and
contamination. On the other hand, consumer preferences are directly associated with the human
senses like sight, touch, smell, taste and mouthfeel. In particular, visual aspects involve color,
moisture and overall appearance. Tactile factors include elasticity, sliminess, softness and
hardness. Taste and smell factors depend on many specific chemicals contained in food. Mouthfeel
refers to texture, tenderness, softness, chewy sensation and so on. In the last decade many
professionals have defined the food quality including the terms “health” and “safety”. Anyway the
nutritional and the safety characteristics of food have always been important since 1970s. Recently
the term “health” involves manipulating (feed additives in animal dietary strategies, natural
additives in food-processing, smart packaging, and so on) several chemical components in food to
increase the positive impact of food in our health. New knowledges reached by scientific
community provide precious information to the whole spectrum of new legal or recommended
requirements for both fresh and processed foods.

Nutrition

Since the health impact of food is focused and discussed, the nutrition aspect of food has reached
an all-time high level. It is a common opinion to consider a quality food as one with high nutritional
value. For instance, meat is nutritious because of its high source of protein, vitamins and minerals;
milk is considerate one of the most complex animal product, very important in the early-phase of
children proper growth and development; fish and shellfish are important part of a healthy diet,
because of their high-quality protein and other essential nutrients (omega-3 fatty acid) and law
content of saturated fat.
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Flavors and Aroma

Flavor and aroma represent one of the major reasons, among many, that we like to eat. Based on
wide literature more than one thousand flavor compounds has been identified. Processing and
subsequent storage contribute to the development of the characteristic flavors of animal products
or in general food. Because the precise flavor precursors vary between and within livestock species,
each food product has distinctive flavor characteristics. In generals, some foods (fresh saltwater
fish, for example) are almost odorless because they contain a small quantity of volatile substances,
while other foods (freshwater fish) contain more pyrrolidine and earthy-odor compounds.

From a quality point of view, the presence of some flavor and aroma compounds (trimethylamine
or dimethylamine, among many) or the absence of others compounds (putrescine and cadaverine)
serve as a quality index for food: best index and the worst index, respectively.

Color

The first impression that a consumer receives in relation to a food product is recognized visually,
and the first characteristics considered are color, form and surface. Food’s quality is mainly defined
by color, and a product may be rejected simply because of its color, even before other proprieties.
This is the reason why the industry is extremely concentrated on the appearance of the food product
at the sale-store. Food technologists are always interested in the color of food for several reasons.
First, to increase product’s color and appearance. Second, to bring the product’s color into line with
what the consumer expects. Third, the need to maintain uniform color throughout processing.
Fourth, to avoid any external or internal agent from acting on the product during processing, storage
and display. From a practical point of view, color plays an important role in the animal production
sector, especially in meat production (primarily in beef and poultry), since in many countries of the
European Union paleness receives a wholesale premium.

Microbiology and Safety

Considering the potential hazards from the consumption of foods, state and federal agencies have
developed and implemented rigorous safety requirements in the processing of meat, milk, eggs and
seafoods production. As we well know, all foods contain microorganisms, some beneficial and
some with potential harm for humans. Since in the last two decades, the government records show
that pathogenic organisms in foods have been responsible of many deaths and injuries, it is not
surprising that a quality food must also be a safe one.

Processing

The processing phase obviously affect the quality of any kind of food. There are many “modern”
reasons why we process food, for instance adding value to a food, improving the visual appearance,
simply convenience. Traditionally, the most important reason that push us to process food is to
make them last longer without spoiling. Most probably the oldest methods to achieve this goal are
the fermenting of milk, the salting of meat and fish, the pickling of vegetables. Natural materials
contained in food undergo to deterioration in time like any living matter. The deterioration of food
(putrefaction by spoilage) will modify the quality of foods resulting in discoloration, offensive
smell and inferior taste. This can be caused by a large number of factors, mainly by biological
factors, but also by chemical and physical factors. Consumption of sp