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INTRODUCTION 

This document was produced in the framework of the ERASMUS+ programme, KA220-VET - 

Cooperation partnerships in vocational education under the project entitled: Hydroponic Vertical Farming 

VET- Developing VET for addressing vertical hydroponic farming skills needs and within the activity: 

A.2.1: Extensive analysis on best practices, applied initiatives and policies in vertical hydroponic farming 

 

The aim of Hydro_Farm_VET project is to increase the flexibility of VET opportunities, develop a new 

VOOC on vertical Hydroponic and create opportunities for integration into labor market establishing the 

conditions for human capital capacity development, and career opportunities for agriculture workers and 

entrepreneurs who want to start or expand their business in that field. 

 

Hydro_Farm_VET anticipates to respond to the following needs: 

➢ Scarcity of training programmes and courses on Vertical hydroponic technology especially if 

looking at European dimensions and a need to address existing skills mismatches, resulting from 

the dynamic penetration of hydroponic agriculture as a method to create an environment that 

encourages sustainable urban life and promotes a state of good health. 

➢ Lack of Hydroponic knowledge and skills in the agricultural sector, as well as lack of well-timed 

and well-aligned training provisions that address these skills shortages, gaps, and mismatches 

➢ Lack of training tools and resources in the field of Hydroponics with integrated online approaches 

based to facilitate learning and increase students’ and learner’s motivation toward training 

➢ Lack of political discussion in the sense of restructuring and re-shaping the rules governing 

organic production, labelling and control and the role of soil on organic products definition (Council 

Regulation No 834/2007) 

 

In order to meet the above needs and more specifically the lack of knowledge and resources on the 

Hydroponic field, partners conducted an extensive analysis on national vertical hydroponic best practices, 

applied initiatives and policies in the agricultural sector and hydroponic farming to provide a first critical 

overview of the current state of hydroponic policies in their countries. Identification of national best 

practices to improve knowledge and provide the foundation for further improvements in the sector was 

also part of the review. 

 

In the next section of the report the executive summary is presented and a brief overview is given of the 

methodological approach (section 1) used to provide the first deliverable of the Hydro_Farm_VET project: 
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R.2.1 An EU-wide report on best practices, applied initiatives, and policies. Further, in section 2 the report 

presents an analysis of the EU policies and legislative framework concerning  agricultural and hydroponic 

farming and continues with the presentation of the national agricultural policies and the key positive and 

negative factors in applying hydroponic system in each country. Finally, section 3 provides a general 

description, evidence of success and constraints of all 13 (thirteen)  national best practice initiatives in 

the field of vertical hydroponics. 

EXECUTIVE SUMMARY 

The information presented in this report provides an overview of concrete agricultural and hydroponic 

related policies and initiatives developed at European level and in the project countries, describes 

relevant examples and practical experiences in the sector and offers lessons for developing, 

implementing and sustaining an effective hydroponic farming system. Through the presentation of a wide 

range of initiatives and best practice examples (elements of success, constraints, lessons learned, 

references) the deliverable is meant to prove a source of inspiration and provide guidance to a wide 

range of stakeholders (farm workers, entrepreneurs, stakeholders and associations in the agricultural, 

greenhouse vegetable production sector and in resource use reduction field; relevant policy makers) in 

order to overcome barriers and consider to implement a more sustainable and efficient food production 

method such as Hydroponic Farming. The report can also be used as advocacy tool and guide that 

indicate agriculture and hydroponic policies in each country. 

 

Partners and countries involved:  
 

Partners Country  

Coopérative pour le Développement de l'emploi dans les métiers 
du patrimoine (PPC) 
 

France 

Biotehniski center Naklo (Naklo) 
 

Slovenia 

European Knowledge Spot (EKS) 
 

Greece 

Asociace soukromeho zemedelstvi Ceske republiky (APF CR) 
 

Czech Republic 

Univerista degli Studi di Firenze (UNIFI) Italy 

 
In particular, the report demonstrates that in all Partner countries, when it comes to hydroponic farming 

policies, there is no specific national action plan or programme that refers or supports this kind of 

cultivation. It is also true that even if hydroponic farming is argued to offer high-quality, pesticide-free, 
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green, nutrition products it hasn’t been acknowledged by the European legislative bodies as being 

“organic”. Thus, even if many indoor vertical farms are pesticide-free, chemical fertilizer-free, and promise 

not to emit any greenhouse gases into the environment they will not be able to label their products as 

organic, which is precisely the premium market that eco-friendly vertical farmers want to sell into. 

 

In addition, the report reveals many bottlenecks when it comes to hydroponic growing, often linked with 

increased capital investment, limited knowledge and unprepared workforce. Indeed, the initial investment 

in a hydroponic system is relatively high due to the cost of required raw materials and equipment for the 

operation. Further, these systems require special practices to provide optimal growing conditions. Deep 

knowledge of agriculture, plant physiology, chemistry, and sophisticated control and information systems 

and regular maintenance of all system components is required in order to prevent system failures. Without 

proper protocols in place, crop losses may occur as a result of poor system management. In addition, 

hydroponic farming requires a high amount of energy to maintain the necessary temperature, humidity, 

and lighting levels, which can increase energy costs 

 

Nonetheless, despite its limitations, mainly due to the cost of implantation and the EU legislative 

framework which does to include Hydroponics in the organic labeling, hydroponics can offer multiple 

benefits and can be seen as a modern farming technique that is gaining more and more popularity. This 

is mainly due to its ability to produce high yields of crops in a limited space and with minimal resources. 

Indeed, research reveals that Hydroponic farming allows for faster plant growth and higher yields 

compared to traditional soil-based farming methods. It also uses less water and fertilizer than traditional 

farming methods, as nutrients and water are precisely delivered to the plants. 

 

When it comes to the best practice cases on Vertical Hydroponic Farming presented in the report, it is 

worth mentioning that all thirteen (13) initiatives presented by the five participating countries – France,  

Slovenia, Greece, Czech Republic and Italy, can serve as a basis to improve the knowledge of farm 

workers, entrepreneurs, stakeholders and agricultural associations in the vertical hydroponic farming 

method, prove a source of inspiration and in parallel raise awareness on the virtues that hydroponic 

cultivation may have for the environment and for the food sector production as a whole. The best practice 

initiatives can also serve as a guide that farmers can employ to grow the sector of hydroponics and 

encourage behaviour change that in turn results in a much greater focus through more effective 

involvement towards the improvement in food and nutrition security. 
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In particular most cases presented revealed that hydroponic crop production may have numerous 

benefits. Increased crop production available all year round, water conservation, reduced fertilizer use 

and enhanced disease control, minimized labour are just a few of the reasons many farmers may choose 

a closed-loop, hydroponic cultivation operation. 

 

On another note, the best practices also revealed constraints in implementing hydroponics as a method 

of cultivation. The substantial budget of the plan, the initial reluctance to degrade the taste and aroma of 

fruits and vegetables, the uninformed consumers on this new method, the high electricity consumption 

despite efforts to reduce consumption, the reluctance of consumers who are looking for natural products 

that come from the soil rather than from sanitized closed environments, the higher price of most of the 

production and around equal price of organic production but without the label, are some of the challenges 

faced from companies that have already applied hydroponics.  
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RÉSUMÉ GÉNÉRAL ( EXECUTIVE SUMMARY FR) 

Les informations présentées dans ce rapport donnent un aperçu des politiques et initiatives concrètes 

liées à l'agriculture et à l'hydroponie développées au niveau européen et dans les pays du projet, 

décrivent des exemples pertinents et des expériences pratiques dans le secteur et offrent des leçons 

pour le développement, la mise en œuvre et le maintien d'un système de culture hydroponique efficace. 

Grâce à la présentation d'un large éventail d'initiatives et d'exemples de bonnes pratiques (éléments de 

réussite, contraintes, leçons apprises, références), le rapport se veut une source d'inspiration et un guide 

pour un large éventail de parties prenantes (travailleurs agricoles, entrepreneurs, parties prenantes et 

associations du secteur agricole, de la production de légumes en serre et de la réduction de l'utilisation 

des ressources ; décideurs politiques concernés) afin de surmonter les obstacles et d'envisager la mise 

en œuvre d'une méthode de production alimentaire plus durable et plus efficace telle que l'agriculture 

hydroponique. Le rapport peut également être utilisé comme un outil de plaidoyer et un guide indiquant 

les politiques agricoles et hydroponiques dans chaque pays. 

 

Partenaires et pays impliqués : 
 
 
Partenaires Pays  
Coopérative pour le Développement de l'emploi dans les métiers 
du patrimoine (PPC) 
 

France 

Biotehniski center Naklo (Naklo) 
 

Slovénie 

European Knowledge Spot (EKS) 
 

Grèce 

Asociace soukromeho zemedelstvi Ceske republiky (APF CR) 
 

République tchèque 

Univerista degli Studi di Firenze (UNIFI) Italie 

 
En particulier, le rapport montre que dans tous les pays partenaires, il n'existe pas de plan d'action ou 

de programme national spécifique concernant les politiques de culture hydroponique ou soutenant ce 

type de culture. Il est également vrai que même si la culture hydroponique est considérée comme offrant 

des produits de haute qualité, sans pesticides, verts et nutritifs, elle n'a pas été reconnue par les organes 

législatifs européens comme étant "biologique". Ainsi, même si de nombreuses fermes verticales 

d'intérieur sont exemptes de pesticides et d'engrais chimiques et promettent de ne pas émettre de gaz à 

effet de serre dans l'environnement, elles ne pourront pas qualifier leurs produits de biologiques, ce qui 
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est précisément le marché haut de gamme auquel les agriculteurs verticaux respectueux de 

l'environnement veulent s'adresser. 

 

En outre, le rapport révèle de nombreux goulets d'étranglement en matière de culture hydroponique, 

souvent liés à l'augmentation de l'investissement en capital, à des connaissances limitées et à une main-

d'œuvre non préparée. En effet, l'investissement initial dans un système hydroponique est relativement 

élevé en raison du coût des matières premières et de l'équipement nécessaires à l'opération. En outre, 

ces systèmes nécessitent des pratiques particulières pour offrir des conditions de culture optimales. Une 

connaissance approfondie de l'agriculture, de la physiologie des plantes, de la chimie et des systèmes 

de contrôle et d'information sophistiqués, ainsi qu'un entretien régulier de tous les composants du 

système sont nécessaires pour éviter les défaillances. En l'absence de protocoles appropriés, des pertes 

de récoltes peuvent survenir en raison d'une mauvaise gestion du système. En outre, la culture 

hydroponique nécessite une grande quantité d'énergie pour maintenir les niveaux de température, 

d'humidité et d'éclairage nécessaires, ce qui peut augmenter les coûts énergétiques 

 

Néanmoins, malgré ses limites, principalement dues au coût de l'implantation et au cadre législatif de 

l'UE qui n'inclut pas la culture hydroponique dans l'étiquetage biologique, la culture hydroponique peut 

offrir de multiples avantages et peut être considérée comme une technique agricole moderne qui gagne 

de plus en plus en popularité. Cette popularité est principalement due à sa capacité à produire des 

cultures à haut rendement dans un espace limité et avec des ressources minimales. En effet, les 

recherches révèlent que la culture hydroponique permet une croissance plus rapide des plantes et des 

rendements plus élevés que les méthodes traditionnelles de culture en terre. Elle utilise également moins 

d'eau et d'engrais que les méthodes agricoles traditionnelles, car les nutriments et l'eau sont apportés 

avec précision aux plantes. 

 

En ce qui concerne les meilleures pratiques en matière d'agriculture hydroponique verticale présentées 

dans le rapport, il convient de mentionner que les treize (13) initiatives présentées par les cinq pays 

participants - la France, la Slovénie, la Grèce, la République tchèque et l'Italie - peuvent servir de base 

pour améliorer les connaissances des travailleurs agricoles, des entrepreneurs, des parties prenantes et 

des associations agricoles en matière de méthode d'agriculture hydroponique verticale, constituer une 

source d'inspiration et, parallèlement, sensibiliser aux vertus que la culture hydroponique peut avoir pour 

l'environnement et pour la production du secteur alimentaire dans son ensemble. Les initiatives en 

matière de bonnes pratiques peuvent également servir de guide aux agriculteurs pour développer le 
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secteur de la culture hydroponique et encourager les changements de comportement qui, à leur tour, 

permettent de se concentrer davantage sur l'amélioration de la sécurité alimentaire et nutritionnelle par 

le biais d'une participation plus efficace. 

En particulier, la plupart des cas présentés ont révélé que la production de cultures hydroponiques peut 

présenter de nombreux avantages. L'augmentation de la production tout au long de l'année, la 

conservation de l'eau, la réduction de l'utilisation d'engrais, l'amélioration de la lutte contre les maladies 

et la minimisation de la main-d'œuvre ne sont que quelques-unes des raisons pour lesquelles de 

nombreux agriculteurs peuvent opter pour une culture hydroponique en circuit fermé. 

 

Par ailleurs, les meilleures pratiques ont également révélé des contraintes liées à la mise en œuvre de 

la culture hydroponique. Le budget important du projet, la réticence initiale à dégrader le goût et l'arôme 

des fruits et légumes, le manque d'information des consommateurs sur cette nouvelle méthode, la 

consommation élevée d'électricité malgré les efforts de réduction de la consommation, la réticence des 

consommateurs qui recherchent des produits naturels provenant du sol plutôt que d'environnements 

fermés aseptisés, le prix plus élevé de la majeure partie de la production et le prix à peu près égal de la 

production biologique mais sans le label, sont quelques-uns des défis auxquels sont confrontées les 

entreprises qui ont déjà appliqué la culture hydroponique.  
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ZAKLJUČNI POVZETEK ( EXECUTIVE SUMMARY SI) 

Informacije, predstavljene v tem poročilu, zagotavljajo pregled konkretnih kmetijskih in hidroponičnih 

politik in pobud, razvitih na evropski ravni in v projektnih državah, opisujejo ustrezne primere in praktične 

izkušnje v tem sektorju ter ponujajo izkušnje za razvoj, izvajanje in vzdrževanje učinkovitega 

hidroponičnega načina kmetovanja. S predstavitvijo številnih pobud in primerov najboljše prakse 

(elementi uspeha, omejitve, pridobljene izkušnje, reference) naj bi bil izdelek vir navdiha in smernic za 

številne zainteresirane osebe (delavce na kmetijah, podjetnike, zainteresirane posameznike in združenja 

v kmetijskem sektorju, sektorju pridelave zelenjave v rastlinjakih in na področju zmanjševanja uporabe 

virov; pristojne snovalce politik), da bi premagali ovire in razmislili o izvajanju bolj trajnostne in učinkovite 

metode proizvodnje hrane, kot je hidroponsko kmetovanje. Poročilo se lahko uporablja tudi kot orodje za 

zagovorništvo in vodnik, ki prikazuje kmetijske in hidroponične politike v posameznih državah. 

 

Sodelujoči partnerji in države: 
 
Partner Država  
Coopérative pour le Développement de l'emploi dans les métiers 
du patrimoine (PPC) 
 

Francija 

Biotehniški center Naklo (Naklo) 
 

Slovenija 

European Knowledge Spot (EKS) 
 

Grčija 

Asociace soukromeho zemedelstvi Ceske republiky (APF CR) 
 

Češka 

Univerista degli Studi di Firenze (UNIFI) Italija 

 
Poročilo kaže, da v vseh partnerskih državah na področju politik hidroponičnega gojenja ni posebnega 

nacionalnega akcijskega načrta ali programa, ki bi podpiral ali vsaj omenjal to vrsto kmetovanja. Čeprav 

velja, da hidroponsko kmetovanje ponuja visokokakovostne, zelene, prehranske izdelke brez pesticidov, 

ga evropski zakonodajni organi niso priznali kot "ekološkega". Kljub temu, da številne kmetije, ki 

uporabljajo vertikalno hidroponiko v zaprtih prostorih ne uporabljajo pesticidov, kemičnih gnojil in 

zagotavljajo, da v okolje ne izpuščajo toplogrednih plinov, svojih izdelkov ne morejo označiti kot ekološke, 

kar pa je ravno tisti nadstandardni del trga, kateremu želijo prodati okolju prijazno pridelano hrano. 

 

Poleg tega poročilo razkriva številna ovire pri hidroponičnem gojenju, ki so pogosto povezane z večjimi 

kapitalskimi naložbami, omejenim znanjem in neustrezno pripravljeno delovno silo. Začetna naložba v 

hidroponični sistem je namreč razmeroma visoka zaradi stroškov potrebnih surovin in opreme za 
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delovanje. Poleg tega ti sistemi zahtevajo posebne pristope za zagotavljanje optimalnih pogojev za 

gojenje. Za preprečevanje okvar sistema je potrebno poglobljeno znanje o kmetijstvu, fiziologiji rastlin, 

kemiji ter zapletenih nadzornih in informacijskih sistemih ter redno vzdrževanje vseh sestavnih delov 

sistema. Brez ustreznih protokolov lahko zaradi slabega upravljanja sistema pride do izgube pridelka. 

Poleg tega hidroponsko kmetovanje zahteva veliko energije za vzdrževanje potrebne temperature, 

vlažnosti in osvetlitve, kar lahko poveča stroške energije. 

 

Kljub omejitvam, predvsem zaradi stroškov sajenja in zakonodajnega okvira EU, ki hidroponiko ne uvršča 

v ekološko označevanje, pa lahko hidroponika nudi številne prednosti in jo lahko obravnavamo kot 

sodobno tehniko kmetovanja, ki postaja vse bolj razširjena. Razlog za to je predvsem njena sposobnost 

pridelave številnih pridelkov na omejenem prostoru z minimalno rabo virov. Raziskave namreč kažejo, 

da hidroponsko kmetovanje omogoča hitrejšo rast rastlin in večji pridelek v primerjavi s tradicionalnimi 

metodami kmetovanja, ki so vezane na zemljo. Prav tako porabi manj vode in gnojil kot tradicionalne 

metode kmetovanja, saj se voda in hranila natančno dovajata rastlinam. 

 

V zvezi s primeri dobre prakse vertikalnega hidroponskega kmetovanja, predstavljenimi v poročilu, velja 

omeniti, da lahko vseh trinajst (13) smernic, ki jih je predstavilo pet sodelujočih držav - Francija, Slovenija, 

Grčija, Češka in Italija - služi kot podlaga za izboljšanje znanja kmetijskih pridelovalcev, podjetnikov, 

zainteresiranih skupin in kmetijskih združenj o metodi vertikalnega hidroponskega kmetovanja, kot vir 

navdiha in hkrati za ozaveščanje o prednostih hidroponske pridelave za okolje in celotno proizvodnjo v 

živilskem sektorju. Pobude najboljših praks služijo tudi kot vodilo, ki ga lahko kmetje uporabijo za rast 

sektorja hidroponike in spodbujanje spremembe vedenja, kar posledično pomeni veliko večjo 

osredotočenost z učinkovitejšim sodelovanjem pri izboljšanju prehranske in hranilne varnosti. 

Večina predstavljenih primerov je pokazala, da ima lahko hidroponična pridelava rastlin številne koristi. 

Večja pridelava pridelkov, ki je na voljo vse leto, ohranjanje vode, manjša poraba gnojil in boljši nadzor 

nad boleznimi ter čim manj dela so le nekateri od razlogov, zaradi katerih se lahko številni kmetje odločijo 

za hidroponično pridelavo v zaprtem sistemu. 

 

Poleg tega so najboljše prakse razkrile tudi omejitve pri izvajanju hidroponike kot metode gojenja. Znaten 

proračun za izvedbo načrta, začetni odpor do poslabšanja okusa in arome sadja in zelenjave, 

neinformiranost potrošnikov o tej novi metodi, velika poraba električne energije kljub prizadevanjem za 

zmanjšanje porabe, odpor potrošnikov, ki iščejo naravne proizvode, ki prihajajo iz zemlje in ne iz 

razkuženih zaprtih okolij, višja cena večine proizvodnje in približno enaka cena napram ekološki 
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proizvodnji, vendar brez ekološke oznake, so le nekateri od izzivov, s katerimi se soočajo podjetja, ki 

hidroponiko že uporabljajo. 

ΣΥΝΟΨΗ ( EXECUTIVE SUMMARY EL) 

Οι πληροφορίες που παρουσιάζονται στην παρούσα έκθεση παρέχουν μια επισκόπηση των πολιτικών 

και πρωτοβουλιών που σχετίζονται με τη γεωργία και την υδροπονία, οι οποίες έχουν αναπτυχθεί σε 

ευρωπαϊκό επίπεδο και στις χώρες του έργου. Περιγράφουν σχετικά παραδείγματα και πρακτικές στον 

τομέα και προσφέρουν διδάγματα για την ανάπτυξη, εφαρμογή και διατήρηση ενός αποτελεσματικού 

συστήματος υδροπονικής καλλιέργειας. Μέσω της παρουσίασης ενός ευρέος φάσματος πρωτοβουλιών 

και παραδειγμάτων βέλτιστης πρακτικής (στοιχεία επιτυχίας, περιορισμοί, διδάγματα, αναφορές), το 

συγκεκριμένο παραδοτέο έχει ως στόχο να αποτελέσει πηγή έμπνευσης και να παράσχει καθοδήγηση 

σε ένα ευρύ φάσμα ενδιαφερομένων μερών (γεωργοί, επιχειρηματίες, ενδιαφερόμενα μέρη και ενώσεις 

στον τομέα της γεωργίας, της παραγωγής κηπευτικών θερμοκηπίου και στον τομέα της μείωσης της 

χρήσης πόρων, υπεύθυνοι χάραξης πολιτικής) προκειμένου να ξεπεραστούν τα εμπόδια και να εξεταστεί 

το ενδεχόμενο εφαρμογής ενός πιο βιώσιμου και αποτελεσματικού τρόπου παραγωγής τροφίμων, όπως 

η υδροπονική γεωργία. Η παρούσα έκθεση μπορεί επίσης να χρησιμοποιηθεί ως εργαλείο υποστήριξης 

και οδηγός που αναφέρει τις πολιτικές γεωργίας και υδροπονίας σε κάθε χώρα. 

 

Εταίροι και εμπλεκόμενες χώρες: 
 
Partners Country  
Coopérative pour le Développement de l'emploi dans les métiers 
du patrimoine (PPC) 
 

Γαλλία 

Biotehniski center Naklo (Naklo) 
 

Σλοβενία 

European Knowledge Spot (EKS) 
 

Ελλάδα 

Asociace soukromeho zemedelstvi Ceske republiky (APF CR) 
 

Τσεχία 

Univerista degli Studi di Firenze (UNIFI) Ιταλία 

 
Ειδικότερα, η έκθεση αποδεικνύει ότι σε όλες τις χώρες εταίρους, όσον αφορά τις πολιτικές για την 

υδροπονική καλλιέργεια, δεν υπάρχει κανένα συγκεκριμένο εθνικό σχέδιο δράσης ή πρόγραμμα που να 

αναφέρεται ή να υποστηρίζει αυτό το είδος καλλιέργειας. Επίσης, αληθεύει ότι ακόμη και αν υποστηρίζεται 

ότι η υδροπονική καλλιέργεια παρέχει υψηλής ποιότητας, πράσινα, διατροφικά προϊόντα, χωρίς 

φυτοφάρμακα, δεν έχει αναγνωριστεί, ωστόσο, από τα ευρωπαϊκά νομοθετικά όργανα ως "βιολογική". 

Έτσι, ακόμη και αν πολλοί καλλιεργητές διατηρούν κάθετες φάρμες εσωτερικού χώρου, οι οποίες είναι 
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απαλλαγμένες από φυτοφάρμακα, χημικά λιπάσματα και υπόσχονται να μην εκπέμπουν καθόλου αέρια 

του θερμοκηπίου στο περιβάλλον, δεν θα μπορούν να χαρακτηρίσουν τα προϊόντα τους ως βιολογικά, 

τα οποία αποτελούν ακριβώς την προηγμένη αγορά προς την οποία θέλουν οι ίδιοι να εστιάσουν. 

 

Επιπλέον, η έκθεση αποκαλύπτει πολλά εμπόδια όσον αφορά την υδροπονική καλλιέργεια, συχνά 

συνδεόμενα με αυξημένες κεφαλαιακές επενδύσεις, περιορισμένες γνώσεις και μη προετοιμασμένο 

εργατικό δυναμικό. Πράγματι, η αρχική επένδυση σε ένα σύστημα υδροπονικής καλλιέργειας είναι 

σχετικά υψηλή λόγω του κόστους των απαιτούμενων πρώτων υλών και εξοπλισμού για τη λειτουργία 

τους. Επιπλέον, αυτά τα συστήματα απαιτούν ειδικές πρακτικές για την παροχή βέλτιστων συνθηκών 

ανάπτυξης. Απαιτείται βαθιά γνώση της γεωργίας, της φυσιολογίας των φυτών, της χημείας και 

εξελιγμένων συστημάτων ελέγχου και πληροφοριών, καθώς και τακτική συντήρηση όλων των 

συστατικών του συστήματος για την αποφυγή αποτυχιών. Χωρίς κατάλληλα πρωτόκολλα, μπορεί να 

προκύψουν απώλειες σοδειάς λόγω κακής διαχείρισης του συστήματος. Επιπλέον, η υδροπονική 

καλλιέργεια απαιτεί υψηλή ενέργεια για τη διατήρηση της απαιτούμενης θερμοκρασίας, υγρασίας και 

επιπέδων φωτισμού, πράγμα που μπορεί να αυξήσει το κόστος της ενέργειας. 

 

Ωστόσο, παρά τους περιορισμούς της, κυρίως λόγω του κόστους της εγκατάστασης και του νομοθετικού 

πλαισίου της ΕΕ που δεν περιλαμβάνει την υδροπονία στη βιολογική σήμανση, η υδροπονία μπορεί να 

προσφέρει πολλαπλά οφέλη και να θεωρηθεί ως μια σύγχρονη τεχνική καλλιέργειας που κερδίζει όλο και 

μεγαλύτερη δημοτικότητα. Αυτό οφείλεται κυρίως στην ικανότητά της να παράγει υψηλές αποδόσεις 

καλλιεργειών σε περιορισμένο χώρο και με ελάχιστους πόρους. Πράγματι, η έρευνα αποκαλύπτει ότι η 

υδροπονική καλλιέργεια επιτρέπει ταχύτερη ανάπτυξη των φυτών και υψηλότερες αποδόσεις σε 

σύγκριση με τις παραδοσιακές μεθόδους καλλιέργειας με βάση το έδαφος. Χρησιμοποιεί επίσης λιγότερο 

νερό και λίπασμα σε σχέση με τις παραδοσιακές μεθόδους καλλιέργειας, καθώς τα θρεπτικά συστατικά 

και το νερό παραδίδονται με ακρίβεια στα φυτά. 

 

Όσον αφορά στις περιπτώσεις βέλτιστων πρακτικών για την κάθετη υδροπονική καλλιέργεια που 

παρουσιάζονται στην έκθεση, αξίζει να αναφέρουμε ότι οι δεκατρείς (13) πρωτοβουλίες που 

παρουσιάστηκαν από τις πέντε συμμετέχουσες χώρες - Γαλλία, Σλοβενία, Ελλάδα, Τσεχική Δημοκρατία 

και Ιταλία - μπορούν να χρησιμεύσουν ως βάση για τη βελτίωση των γνώσεων των εργαζομένων στις 

γεωργικές εκμεταλλεύσεις, των επιχειρηματιών, των ενδιαφερομένων και των γεωργικών ενώσεων 

σχετικά με τη μέθοδο της κάθετης υδροπονικής καλλιέργειας, να αποτελέσουν πηγή έμπνευσης και 

παράλληλα να ευαισθητοποιήσουν για τα πλεονεκτήματα που μπορεί να έχει η υδροπονική καλλιέργεια 
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για το περιβάλλον και για την παραγωγή τροφίμων συνολικά. Οι πρωτοβουλίες βέλτιστης πρακτικής 

μπορούν επίσης να λειτουργήσουν ως οδηγός προς τους αγρότες, ώστε οι ίδιοι να αναπτύξουν τον τομέα 

της υδροπονίας και να ενθαρρύνουν την αλλαγή συμπεριφοράς, η οποία, με τη σειρά της, οδηγεί σε πολύ 

μεγαλύτερη εστίαση μέσω της πιο αποτελεσματικής συμμετοχής για τη βελτίωση της επισιτιστικής και 

διατροφικής ασφάλειας συνολικά. 

 

Ειδικότερα, οι περισσότερες περιπτώσεις που παρουσιάστηκαν αποκάλυψαν ότι η υδροπονική 

καλλιέργεια μπορεί να προσφέρει πολλά οφέλη. Η αυξημένη παραγωγή καλλιεργειών που είναι διαθέσιμη 

όλο το χρόνο, η εξοικονόμηση νερού, η μειωμένη χρήση λιπασμάτων και ο βελτιωμένος έλεγχος 

ασθενειών, καθώς και η ελαχιστοποίηση της ανθρώπινης εργασίας είναι μερικοί μόνο από τους λόγους 

για τους οποίους πολλοί αγρότες επιλέγουν την υδροπονική καλλιέργεια σε κλειστό κύκλωμα. 

Από την άλλη πλευρά, οι βέλτιστες πρακτικές αποκάλυψαν επίσης περιορισμούς στην εφαρμογή της 

υδροπονίας ως μεθόδου καλλιέργειας. Το σημαντικό κόστος του σχεδίου, η αρχική αντίσταση για τη 

μείωση της γεύσης και του αρώματος των φρούτων και λαχανικών, η έλλειψη ενημέρωσης των 

καταναλωτών σχετικά με αυτήν τη νέα μέθοδο, η υψηλή κατανάλωση ηλεκτρικής ενέργειας παρά τις 

προσπάθειες για μείωση, η αντίσταση των καταναλωτών που επιθυμούν φυσικά προϊόντα από το έδαφος 

και όχι από απολυμασμένα κλειστά περιβάλλοντα, η υψηλότερη τιμή της συντριπτικής πλειονότητας της 

παραγωγής και η σχεδόν ισάξια τιμή της βιολογικής παραγωγής χωρίς όμως περιλαμβανόμενης της 

ετικέτας, αποτελούν μερικές από τις προκλήσεις που αντιμετωπίζουν οι εταιρείες που έχουν ήδη 

εφαρμόσει την υδροπονία. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

15 

 

ZÁVĚREČNÉ SHRNUTÍ ( EXECUTIVE SUMMARY CZ) 

Informace uvedené v této zprávě poskytují přehled o konkrétních zemědělských a hydroponických 

opatřeních a iniciativách vyvinutých na evropské úrovni a v zemích zapojených do tohoto projektu.  

Popisují konkrétní příklady a praktické zkušenosti v tomto odvětví a nabízejí možnosti, jak rozvíjet, 

realizovat a udržovat účinný systém hydroponického zemědělství. Prostřednictvím prezentace široké 

škály iniciativ a příkladů osvědčených postupů (obsahující prvky úspěchu, omezení, získané zkušenosti 

a odkazy) má být tento výstup zejména zdrojem inspirace a návodem pro zemědělské pracovníky, 

podnikatele, zemědělská sdružení, subjekty v oblasti snižování využívání zdrojů, příslušné politické 

činitele i širokou veřejnost, aby překonali překážky a zvážili zavedení udržitelnější a účinnější metody 

produkce potravin, jakou je hydroponické zemědělství. Zprávu lze také použít jako nástroj propagace a 

průvodce, který poukazuje na zemědělské a hydroponické politiky v jednotlivých zapojených evropských 

zemích. 

Partneři a zapojené země: 

 

Partner Země 

Coopérative pour le Développement de l'emploi dans les 
métiers du patrimoine (PPC) 

Francie 

Biotehniski center Naklo (Naklo) Slovinsko 

European Knowledge Spot (EKS) Řecko 

Asociace soukromého zemědělství České republiky (ASZ 
ČR) 

Česká republika 

Univerista degli Studi di Firenze (UNIFI) Itálie 

 

Zpráva ukazuje, že ve všech partnerských zemích, pokud jde o politiku hydroponického zemědělství, 

neexistuje žádný konkrétní národní akční plán nebo program, který by se vztahoval na tento druh 

zemědělské produkce nebo ji podporoval. Je také pravda, že i přesto, že se tvrdí, že hydroponické 

zemědělství nabízí vysoce kvalitní, ekologické a výživné produkty bez pesticidů, nebylo evropskými 

legislativními orgány uznáno jako "ekologické". I když tedy mnohé vertikální farmy v uzavřených 

prostorách nepoužívají pesticidy, chemická hnojiva a slibují, že do životního prostředí nevypouštějí žádné 

skleníkové plyny, nebudou moci své produkty označit jako ekologické, což je právě onen prémiový trh, 

na který chtějí ekologičtí vertikální farmáři proniknout. 
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Kromě toho zpráva poukazuje na mnoho překážek v hydroponickém pěstování, které často souvisejí s 

vyššími investicemi, omezenými znalostmi a nedostatečně připravenou pracovní silou. Počáteční 

investice do hydroponického systému je totiž poměrně vysoká vzhledem k nákladům na potřebné 

suroviny a vybavení pro provoz. Tyto systémy dále vyžadují speciální postupy pro zajištění optimálních 

podmínek pěstování. Aby se předešlo selhání systému, jsou nutné hlubší znalosti zemědělství, fyziologie 

rostlin, chemie a sofistikovaných řídicích a informačních systémů a pravidelná údržba všech součástí 

systému. Bez zavedení správných postupů může v důsledku špatného řízení systému dojít ke ztrátám 

na úrodě. Hydroponické pěstování navíc vyžaduje vysoké množství energie k udržení potřebné teploty, 

vlhkosti a úrovně osvětlení, což může zvýšit náklady na energii. 

Nicméně i přes svá omezení, zejména kvůli nákladům na pěstování a legislativnímu rámci EU, který 

hydroponii nezařazuje do ekologického zemědělství, může hydroponie nabídnout řadu výhod a lze ji 

považovat za moderní zemědělskou techniku, která si získává stále větší oblibu. Důvodem je především 

její schopnost produkovat vysoké výnosy plodin na omezeném prostoru a s minimálními zdroji. Výzkumy 

totiž ukazují, že hydroponické zemědělství umožňuje rychlejší růst rostlin a vyšší výnosy ve srovnání s 

tradičními metodami pěstování v půdě. Spotřebovává také méně vody a hnojiv než tradiční způsoby 

pěstování, protože živiny a voda jsou rostlinám dodávány v přesných dávkách. 

Pokud jde o příklady osvědčených postupů vertikálního hydroponického zemědělství uvedené ve zprávě, 

stojí za zmínku, že všech třináct (13) příkladů, které byly představeny pěti zúčastněnými zeměmi - 

Francií, Slovinskem, Řeckem, Českou republikou a Itálií, může sloužit jako podklad pro vzdělávání 

zemědělských pracovníků, podnikatelů, zemědělských sdružení, i široké veřejnosti o metodě vertikálního 

hydroponického zemědělství. Být zdrojem inspirace a současně zvyšovat povědomí o výhodách, které 

hydroponické pěstování může mít pro životní prostředí a pro produkci potravinářského odvětví jako celku. 

Osvědčené postupy mohou také sloužit jako návod, který mohou zemědělci využít k rozvoji 

hydroponického pěstování a podpořit změnu chování, jež následně povede k mnohem většímu zaměření 

na zlepšení potravinové a výživové bezpečnosti. 

Většina prezentovaných případů odhalila, že hydroponická produkce plodin může mít řadu výhod. 

Zvýšená produkce plodin dostupná po celý rok, úspora vody, nižší spotřeba hnojiv, lepší kontrola chorob, 

a minimalizace práce jsou jen některé z důvodů, proč se mnozí zemědělci mohou rozhodnout pro 

hydroponické pěstování v uzavřeném cyklu. 

Na druhé straně osvědčené postupy odhalily také omezení při zavádění hydroponie jako metody 

pěstování. Například vysoký rozpočet na realizaci záměru, počáteční zdráhání kvůli údajnému zhoršení 

chuti a vůně ovoce a zeleniny, neinformovanost spotřebitelů o této nové metodě, vysoká spotřeba 
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elektrické energie navzdory snahám o její snížení, nezájem spotřebitelů, kteří hledají přírodní produkty 

pocházející z půdy, a nikoli z hygienizovaného uzavřeného prostředí, vyšší cena většiny produkce a 

přibližně stejná cena ekologické produkce (avšak bez tohoto označení), to jsou některé z problémů, 

kterým čelí společnosti, které již hydroponii aplikovaly. 

RELAZIONE DI SINTESI ESECUTIVA ( EXECUTIVE 

SUMMARY IT) 

Le informazioni presentate in questo rapporto forniscono una panoramica delle politiche e delle iniziative 

concrete relative all'agricoltura e all'idroponica sviluppate a livello europeo e nei Paesi del progetto, 

descrivono esempi rilevanti ed esperienze pratiche nel settore e offrono lezioni per lo sviluppo, 

l'implementazione e il sostegno di un sistema di coltivazione idroponica efficace. Attraverso la 

presentazione di un'ampia gamma di iniziative e di esempi di buone pratiche (elementi di successo, 

vincoli, lezioni apprese, riferimenti), il documento intende costituire una fonte di ispirazione e fornire 

indicazioni a un'ampia gamma di soggetti interessati (lavoratori agricoli, imprenditori, stakeholder e 

associazioni del settore agricolo, della produzione di ortaggi in serra e della riduzione dell'uso delle 

risorse; decisori politici competenti) per superare le barriere e prendere in considerazione 

l'implementazione di un metodo di produzione alimentare più sostenibile ed efficiente come l'agricoltura 

idroponica. Il rapporto può essere utilizzato anche come strumento di advocacy e come guida per indicare 

le politiche agricole e idroponiche di ciascun Paese. 

 

Partner e Paesi coinvolti: 
 
Partner Paese 
Coopérative pour le Développement de l'emploi dans les 
métiers du patrimoine (PPC) 
 

Francia 

Biotehniski center Naklo (Naklo) Slovenia 
 

European Knowledge Spot (EKS) 
 

Grecia 

Asociace soukromeho zemedelstvi Ceske republiky (APF 
CR) 

Repubblica Ceca 

Università degli Studi di Firenze (UNIFI) Italia 
 

In particolare, il rapporto dimostra che in tutti i Paesi partner, quando si parla di politiche per la 

coltivazione idroponica, non esiste un piano d'azione o un programma nazionale specifico che faccia 

riferimento o sostenga questo tipo di coltivazione. È anche vero che, anche se si sostiene che la 

coltivazione idroponica offra prodotti di alta qualità, privi di pesticidi, verdi e nutrienti, non è stata 
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riconosciuta dagli organi legislativi europei come "biologica". Pertanto, anche se molte fattorie verticali 

indoor sono prive di pesticidi e di fertilizzanti chimici e promettono di non emettere gas serra 

nell'ambiente, non potranno etichettare i loro prodotti come biologici, che è proprio il mercato premium a 

cui i coltivatori verticali ecologici vogliono rivolgersi. 

Inoltre, il rapporto rivela molti colli di bottiglia nella coltivazione idroponica, spesso legati a un maggiore 

investimento di capitale, a conoscenze limitate e a una forza lavoro impreparata. In effetti, l'investimento 

iniziale in un sistema idroponico è relativamente alto a causa del costo delle materie prime e delle 

attrezzature necessarie per l'operazione. Inoltre, questi sistemi richiedono pratiche speciali per garantire 

condizioni di crescita ottimali. Per evitare guasti è necessaria una profonda conoscenza dell'agricoltura, 

della fisiologia vegetale, della chimica e di sofisticati sistemi di controllo e informazione, nonché una 

regolare manutenzione di tutti i componenti del sistema. In assenza di protocolli adeguati, si possono 

verificare perdite di raccolto a causa di una cattiva gestione del sistema. Inoltre, la coltivazione idroponica 

richiede un'elevata quantità di energia per mantenere la temperatura, l'umidità e i livelli di illuminazione 

necessari, con un conseguente aumento dei costi energetici. 

 

Tuttavia, nonostante i suoi limiti, dovuti principalmente ai costi di impianto e al quadro legislativo dell'UE 

che non include l'idroponica nell'etichettatura biologica, l'idroponica può offrire molteplici vantaggi e può 

essere considerata una tecnica agricola moderna che sta guadagnando sempre più popolarità. Ciò è 

dovuto principalmente alla sua capacità di produrre elevate rese di colture in uno spazio limitato e con 

risorse minime. Le ricerche rivelano infatti che l'agricoltura idroponica consente una crescita più rapida 

delle piante e una maggiore resa rispetto ai metodi di coltivazione tradizionali basati sul suolo. Inoltre, 

utilizza meno acqua e fertilizzanti rispetto ai metodi di coltivazione tradizionali, poiché le sostanze 

nutritive e l'acqua vengono distribuite con precisione alle piante. 

 

Per quanto riguarda i casi di buone pratiche sulla coltivazione idroponica verticale presentati nel rapporto, 

vale la pena sottolineare che tutte le tredici (13) iniziative presentate dai cinque Paesi partecipanti - 

Francia, Slovenia, Grecia, Repubblica Ceca e Italia - possono servire come base per migliorare la 

conoscenza del metodo di coltivazione idroponica verticale da parte dei lavoratori agricoli, degli 

imprenditori, degli stakeholder e delle associazioni agricole, rivelarsi una fonte di ispirazione e, 

parallelamente, aumentare la consapevolezza delle virtù che la coltivazione idroponica può avere per 

l'ambiente e per la produzione del settore alimentare nel suo complesso. Le iniziative delle buone 

pratiche possono anche servire da guida per gli agricoltori per far crescere il settore della coltura 

idroponica e incoraggiare un cambiamento di comportamento che a sua volta si traduce in una maggiore 
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attenzione, attraverso un coinvolgimento più efficace, verso il miglioramento della sicurezza alimentare 

e nutrizionale. In particolare, la maggior parte dei casi presentati ha rivelato che la produzione di colture 

idroponiche può avere numerosi vantaggi. L'aumento della produzione di colture disponibile tutto l'anno, 

la conservazione dell'acqua, la riduzione dell'uso di fertilizzanti e il controllo delle malattie, la riduzione 

della manodopera sono solo alcune delle ragioni per cui molti agricoltori possono scegliere una 

coltivazione idroponica a ciclo chiuso. 

 

D'altra parte, le migliori pratiche hanno anche rivelato i limiti nell'implementazione dell'idroponica come 

metodo di coltivazione. Il budget consistente del piano, la riluttanza iniziale a degradare il gusto e l'aroma 

di frutta e verdura, i consumatori non informati su questo nuovo metodo, l'elevato consumo di elettricità 

nonostante gli sforzi per ridurlo, la riluttanza dei consumatori che cercano prodotti naturali che 

provengono dalla terra piuttosto che da ambienti chiusi e sanificati, il prezzo più alto della maggior parte 

della produzione e circa lo stesso prezzo della produzione biologica ma senza l'etichetta, sono alcune 

delle sfide affrontate dalle aziende che hanno già applicato l'idroponica. 

 

1. METHODOLOGICAL APPROACH 

The report consists of two parts: a) the EU and national policy framework on Agricultural and Hydroponic 

farming policies and b) the Best Practice initiative’s part. 

 
The first part is intended to provide a brief summary of the EU agricultural and hydroponic state of the art 

with the key positive and negative factors in applying the hydroponic vertical farming system and an 

overview of the agricultural and hydroponic related policies applied in each Partner country. To this end 

all Partners proceeded with the elaboration of an extensive national literature review and desk-based 

research and provided the following information 

1.Overview of the national Agricultural policies (including legal and regulatory framework, responsible 

bodies and policy instruments)  

2.Overview of policies or initiatives that support improving sustainable agriculture and in particular 

hydroponic farming and any obstacle and limitation in implementing this system of agriculture.  

3.The state of the art in each country related to Hydroponic Farming 

For the second part all Partners were requested to identify and provide national best practices via desk 

research and stakeholder outreach.  The provided best practices aimed to fulfill the following criteria. 
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1.Significant outcomes. Ex. A best practice in the Hydroponic sector must prove its effectiveness, 

producing more per fed than compared to traditional agriculture, while saving water and eliminating the 

need for chemical pesticides 

2.Functionality/Usability high level of accessibility for convenient, fast and accurate servicing of the 

initiative at any level of implementation and high level of user-friendliness. 

3.Replicability: In short, a best practice” should have the potential for replication and should therefore be 

adaptable to similar objectives in varying situations.  Are there possibilities of extending the good practice 

more widely? 

 

Two main types of best practices aimed to be included in the report 

 

• National programs, initiatives and tools to promote Hydroponic Farming 

• Exemplar of Hydroponic Farming in a framework of an investment 

 

2. AGRICULTURAL AND HYDROPONIC FARMING 

POLICIES ON AN EU LEVEL 

OVERVIEW OF THE EU AGRICULTURAL POLICY 

Agriculture has been at the heart of the European integration process since the very outset due to food 

market instabilities, the disproportionate influence of food prices on inflation and a need to maintain 

domestic food industries for political reasons. There are about 10 million farms in the EU and the farming 

and food sectors together provide nearly 40 million jobs in the EU. To protect the sector the EU supports 

farming through its Common Agricultural Policy (CAP). Set up in 1962, it has undergone a number of 

reforms to make agriculture fairer for farmers and more sustainable and form of protectionism to defend 

less competitive and more expensive European producers from cheaper products outside the EU. As a 

result of the CAP, it is argued that agricultural productivity improved, significant technological 

modernization took place, the quality of agricultural produce increased, average crop yields rose and 

markets became stable.  

 

The present Common Agricultural Policy (CAP) 2023-2027 is divided into two pillars. Pillar 1 (market 

measures and direct payments) expenditure is fully financed by the EU budget, and Pillar 2 (rural 

development) spending is co-financed by member states (varying from 25% to 75% depending on the 

measures and region). It also introduces a new way of working, where each Member State will draft a 
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national CAP strategic plan describing how the CAP objectives as well as the Green Deal objectives as 

described in the Farm to Fork and Biodiversity Strategies will be achieved.  

- The strategy "from the farm to fork" recommends, on the one hand, the reduction of pesticide use in 

agriculture and antibiotics in livestock by 50% and synthetic fertilizers by 20% by 2030 and, on the other 

hand, the significant increase in the share of agricultural land used for organic farming from the current 

10% to 25% by 2030; 

- The strategy for biodiversity provides for the withdrawal of 10% of agricultural land from production to 

be set aside for enhanced ecological protection. 

 
The new way of working to prepare national CAP Strategic Plans at the member state level referred to 

as renationalization- a process of giving several competences from EU institutions back to the member 

states in terms of decision-making or financing or implementation – can also be seen as a major positive 

element of the present CAP as it will give more freedom to Member States in terms of decisions in the 

agricultural sector and more autonomy with the policies they would like to implement and will surely help 

national governments to become more sensitive and aware of regional needs. 

 

Further, the new green architecture of the CAP 2023-2027 will also be based on enhanced conditionality 

and additional environmental and climate related requirements that can be achieved through 

afforestation, fire prevention, restoration and adaptation of forests and one of the major innovations the 

introduction of the Eco-Shemes. Eco-schemes will be key tools to deliver on the Green Deal targets 

(European Commission, 2021d). This new voluntary instrument will reward farmers for implementing 

climate and environmentally friendly practices (organics farming, agroecology etc.) as well as animal 

welfare improvements. Thus, farmers participating in eco-schemes may be rewarded, inter alia, for 

banning or limiting the use of pesticides, and limiting soil erosion. In this context Member States will 

allocate at least 25% of their income support budget to eco-schemes, a total of 48 billion of the direct 

payments budget. Further, between 86% and 97% of the national utilised agricultural area will be farmed 

under good agricultural and environmental conditions. Substantial funding will also support the 

development of organic production, with most countries aiming to double or even triple their farming area. 

Areas under natural constraints, such as in mountains or on the coast, will continue to benefit from 

specific funding to maintain an agricultural activity. 

 

Overall, the new design and implementation of the CAP can have a positive impact on the greening of 

the policy, but it will surely be dependent on implementation at the member state level.  
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For the period 2023-27, the common agricultural 

policy (CAP) is built around ten key objectives 

which formed the basis upon which EU countries 

had to design their own National Strategic Plans. 

 

The objectives are: 

• to ensure a fair income for farmers; 

• to increase competitiveness; 

• to improve the position of farmers in the 

food chain; 

• climate change action; 

• environmental care; 

• to preserve landscapes and biodiversity; 

• to support generational renewal;      

• vibrant rural areas; 

• to protect food and health quality; 

• fostering knowledge and innovation 

                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: https://agriculture.ec.europa.eu/common-

agricultural-policy/cap-overview/cap-2023-27/key- 

policy-objectives-cap-2023-27_en 
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ORGANIC FARMING AT EU LEVEL 

Currently around 8.5% of the EU’s agricultural area 

is farmed organically. There are significant 

differences between Member States ranging from 

0.5% (in the case of Malta) to over 25% in Austria. 

As a strategy for increasing organic agriculture, the 

EU Commission has committed to achieve a target 

of 25% of the EU’s agricultural land under organic 

farming by 2030. It also intends to encourage more 

farmers to go organic, enhance consumer trust in 

the EU organic logo, and improve the quality of 

organic food. The new CAP will also offer Member 

States the possibility to support both the 

conversion to and maintenance of organic farming 

methods, mainly through eco-schemes under the CAP’s direct payments framework, as well as measures 

under rural development 

Further, strict, risk-based checks will take place along the supply chain to facilitate product traceability 

and boost consumer confidence in the authenticity of the organic foods they buy. 

However, the European Union organic farming rules – particularly Commission Regulation (EC) No 

889/2008 on rules governing organic production, labelling and control – and Regulation (EU) 2018/848 

acknowledge as organic only agricultural products that have been grown in soil, preventing hydroponic 

growers from labelling and marketing their products as organic. Only products which have been grown 

in soil can get the organic certification.  

HYDROPONIC FARMING AT EU LEVEL 

According to the Food and Agriculture Organization of the United Nations, the world population is 

expected to grow rapidly to reach 9 billion by 2050 increasing pressure on farming and food production. 

However, increased urbanization, economic crises, environmental pressure and climate change effects 

represent a risk for food chain stability. Hydroponic farming has strong potential to mitigate the threats 

these issues pose to the agricultural system. Growing crops in near optimal conditions using controlled 

environment agriculture (CEA) technology is one of the biggest benefits of hydroponic farming. Crops 

grown indoors and hydroponically can be grown anywhere on earth at any time of the year, regardless 

of weather conditions, availability of cultivable land, or soil quality.  
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It has also been argued that Hydroponic farms offer a pathway towards a more sustainable food ethic 

that prioritizes the health of the food as it eliminates soil and soil-borne pests and disease, and the use 

of large amounts of pesticides. Further, the modular design of vertical farms in hydroponic farms, allows 

farmers to alter the layout of the plants to maximize space use and optimize ground space. Since vertical 

farms spread upwards instead of outwards on a horizontal plane, farmers are able to grow 3 to 10 times 

more crops in the same amount of space as conventional farms, depending on the specific layout. 

Additionally, compared to traditional farms, hydroponic farming uses very little water as compared to 

conventional agriculture, while light inputs (usually LED lights) are also optimized to ensure maximal 

absorption by the plants and maximal yield outputs. Therefore, the promises of vertical hydroponic 

farming are plenty: higher yields while requiring considerably less water and pesticides or herbicides, 

year-round, predictable production, independent of weather, season or climate (and therefore climate 

change) and consequently without large seasonal price fluctuations. 

 

Despite the fact that hydroponic farming is a highly efficient method of growing plants and has the 

potential to be more environmentally friendly and produce higher-quality crops we noticed that there are 

currently no specific regulations or policies for Hydroponics in the European Union (EU) or most of its 

member states. None of the EU policies and guidelines so far explicitly mentions hydroponics. This most 

probably means that regulations on hydroponics need to be resolved within the individual member states 

In addition, European legislation in general, does not favor hydroponics, as vertical farming based on 

hydroponic production does not comply with the rules on organic production. Under EU legislation, 

organic/biological crop production is based on the principle that plants obtain their food primarily from the 

soil ecosystem. This follows from the principle that organic production should be as close to nature as 

possible. However, laws preventing organic certification of hydroponic products are not shared by 

countries such as the USA and Australia, where hydroponic/aquaponic products can be certified organic. 

 
Further, the new CAP does not mention in particular Hydroponic Farming as a method that can support 

and contribute to the goals of the European Green Deal. It is most probably up to each Member State to 

decide on how and if they would like to support this kind of agricultural method and set the rules for its 

regulation.   

 
Even though there is no explicit EU framework for hydroponics, it is an innovative agricultural system that 

can contribute to many priorities set through EU environmental mainly policies and strategies. At a time 

when farmland is being lost to climate change, water scarcity and soil pollution, we all have to consider 
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that the first step towards addressing 2050 human feeding needs and the current global warming and 

generalized Earth’s pollution might be to embrace sustainability in all critical human activities, vertical 

hydroponic agriculture being one of them. 

 

3. NATIONAL AGRICULTURAL AND HYDROPONIC 

FARMING POLICIES 

THE CASE OF FRANCE  

Overview of the French Agricultural Policy 

Τhe Ministry of Agriculture and Food is the authority responsible for the preparation and implementation 

of the Government's food policy, for strengthening food sovereignty; 

for developing and enhancing agriculture and forestry in rural areas 

and participates in the Government’s action on water policy and 

combating climate change. The Ministry is also in charge of 

coordinating the French National Strategic Plan in the framework of 

the Common Agricultural Policy (CAP). 

The French CAP National Strategy Plan (NSP) for 2023-2027 seeks 

to improve the sustainable competitiveness of the agriculture sectors, 

the creation of value, the resilience of farms and the sobriety of inputs 

in the service of food security. It also contributes to meet the Green 

Deal and carbon neutrality objectives. The French NSP seeks to 

promote the development of a more diversified and 

resilient/sustainable agricultural and forestry sector, and to support 

the agro-ecological transition undertaken by farmers. It also aims to 

ensure the social and economic development of rural areas. 

In addition, in March 2023, France launched the ‘France 2030" 

investment plan, including the "Equipment for the third agricultural 

revolution" plan, which has a budget of 400 million euros, including 

100 million euros for the fruit and vegetable sectors. The aim of this 

plan is to strengthen the resilience and adaptation of French 

agriculture in the service of national food sovereignty. It aims to 

support all agricultural actors, individuals and groups, in the 

acquisition of innovative equipment, solutions and materials: 

FRANCE  

CAP PLAN 2023-2027 
Main points: 

-The French Plan is investing 

significantly in the development of 

plant proteins. For example, farms 

that combine growing legumes and 

livestock can receive additional 

support 

-Support for areas with natural 

constraints is also maintained 

-More than 26% of utilized 

agricultural area should contribute 

to the reduction of emissions 

- Over 27 000 young farmers will 

benefit from support to start their 

activities. The amount is defined at 

regional level but should be a 

minimum of EUR 5 000. 

-Over 57% of the rural population 

will be reached by projects 

implemented in the 

framework of LEADER. 

-Over 131 000 people will benefit 

from advice, training or knowledge 

exchange or participate in 

European Innovation Partnership 

Operational Groups. 
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greenhouses, agrivoltaics, sensors, intelligent sprayers, perennial crop plants (particularly for orchards), 

biocontrol and biofertilization solutions, etc. 

Further, with a view to address the economic consequences of Covid-19 on September 2020, the French 

government set out its France Relance recovery plan. This is a massive €100 billion investment plan 

representing the equivalent of one third of the annual state budget, with €40 billion provided by the 

European Union in order to support businesses, rethink production models, transform infrastructure and 

invest in training. 

In the Agricultural sector the plan has addressed three major priorities: 

-regaining France's food sovereignty; 

-the agro-ecological transition; 

-adapting French agriculture and forestry to climate change. 

Challenges in the French agricultural Field 

The French agricultural sector is facing multiple challenges, related in particular to the loss of 

competitiveness, inflation and climate change, against a backdrop of food sovereignty to be regained. 

The French Senate report on competitiveness submitted on 28 September 2022; highlighted the loss of 

competitiveness of the French agricultural sector and its loss of dynamism, causing France to fall from 

2nd to 5th place among world exporters of agricultural products. This report develops 24 

recommendations articulated toward 5 lines: 

●Make the competitiveness of “Ferme France” a priority political objective; 

●Reduce production costs to regain price competitiveness 

●Boost the growth and productivity of French farms by making France a champion of innovation in the 

environmental field 

●Conquer future markets, win back lost markets, boost non-price competitiveness; 

●Protect French agriculture from unfair competition 

National Policies on Hydroponic Farming 

Although hydroponics is said to have virtues, France seems reluctant to adopt it on a large scale 

throughout the country.  

The main obstacles and limitations identified regarding the development and implementation of 

hydroponic farming in France are the following: 

-High initial investment: Setting up a hydroponic farm often requires significant investment in specialized 

equipment and materials such as growing systems, lighting systems, climate control systems and 

nutrients. This can make setting up a hydroponic farming business costly for farmers 
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-Need for special technical skills: Farmers need technical skills to understand hydroponic systems, water 

management, nutrient management. Technical errors result in physiological disorders that are much rarer 

in soil-based cultivation 

-High electricity consumption is necessary for the operation of the cultivation system, in particular the 

lighting of the plants, which represents a major economic obstacle, particularly in view of the current 

energy crisis 

-Soil-less agricultural production, in this case hydroponics, cannot be sold under the organic label in 

France, although in some countries, notably the USA, the organic label can be applied to certain farms 

using hydroponics, aeroponics, aquaponics and any other type of soil-less culture. 

-Another environmental disadvantage is incomplete waste management: most horticultural hydroponic 

techniques use substrates. Some of these products (such as rockwool) are not biodegradable and cause 

waste problems for farmers. In addition, the most significant environmental risks appear to be related to 

the incomplete utilization of the nutrient solution by the plant roots. In the most commonly used open-

loop systems, the nutrient solution is delivered to the plant roots in quantities far in excess of the roots' 

needs: the excess or percola is discharged into the soil with the run-off water to the water table 

- Few official statistics available concerning hydroponic farming in France. These are generally small-

scale experiments conducted by research institutes or start-ups. These are mostly urban agriculture 

projects. One example of these projects is the one carried out by the start-up Aeromate: agronomic 

engineers have installed their production on the Parisian roofs of the RATP (Parisian transport network) 

on a surface of 490m². They mainly produce coriander, mint, basil, and more unusual products such as 

savory, lemon balm or Japanese parsley. They were financed by a funding programme of the city of 

Paris, Paris Culteurs, and sell their production in local distribution channel. 

Another concern raised with regard to hydroponic farming is economic: the price of hydroponic 

production. In terms of the market, they products are often higher, especially than those produced by 

organic farming. The investment required for these farms, and in particular for vertical farms, is an 

obstacle to the development of hydroponics in France. Examples of bankruptcies of companies that have 

made heavy investments, particularly in Europe with the Plantagon company, only reinforce this concern. 

However, various associations and professional networks are encouraging the development of urban 

agriculture and hydroponics in particular. The French Association of Professional Urban Agriculture 

(AFAUP) and the professional network “RMT Agricultures Urbaines” can be mentioned. The latter aims 

to federate partners to carry out theoretical and field research, with the objective of gaining a better 

understanding of urban agriculture and anticipating territorial, technical, economic, regulatory and 

training. 
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Further, some start-ups and micro-farms are present on the French hydroponic market. The start-up 

Jungle, for example, opened a vertical farm in the aisne region in 2019 and produces mainly salads and 

herbs. It claims to be competitive in this market, especially for basil, being 20% cheaper than organic but 

5% more expensive than conventional. It justifies this advantage by a much higher yield than other types 

of agriculture (3 times higher) and water savings of around 98%. Hydroponic farms sell their products 

mainly through direct sales or short distribution channels. 

Last but not least, the cultivation of certain products in France is mainly produced by hydroponics. Tomato 

production has almost disappeared from soil production and tomato production by hydroponics would 

represent 70% of the total production. 
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THE CASE OF SLOVENIA 

National Agricultural Policy 

The Ministry of Agriculture, Forestry and Food is responsible for 

agriculture in Slovenia. The Ministry supports agricultural policy for the 

sustainable development of agriculture, which should be economically 

efficient and competitive, socially and societally responsible, and 

environmentally friendly and sustainable. The aim is to ensure food 

security through the stable production of safe, quality food that is 

accessible to consumers, to preserve a clean environment and fertile 

soil, and to ensure a populated and harmonious rural development. 

Even though 36% of land in Slovenia is agricultural, the size of 

agricultural land is steadily decreasing due to intensive land 

development and overgrowing. There are efforts to protect it from 

permanent changes by subsidizing owners and by applying appropriate 

management mechanisms, including land-use type determination, 

ongoing cultivation, farm sales and leases, and implementation of 

measures in the framework of agrarian operations. Further, the Ministry 

of Agriculture has launched a funding call for primary production of 

agricultural products. Under this call farm enterprises may obtain 

reimbursement of part of the costs of investments in their primary 

production for: the construction or renovation of immovable property and 

the purchase of related equipment for agricultural production; for the 

purchase of agricultural land up to 10 % of the total eligible investment 

expenditure; the purchase and installation of greenhouses and 

associated equipment; investments aimed at the efficient use of energy; 

investment in the production of energy from renewable energy sources 

etc.  

Challenges in the agricultural field. 

The overall profitability of Slovenian agriculture is low compared to the rest of the economy and the EU. 

This reflects the limiting farm structure, with a large number of smaller, non-specialist farms producing 

predominately for self-consumption. Increasing the competitiveness and resilience of farms and ensuring 

SLOVENIA 

CAP 2023-2027 

Main Points 

Farmers affected by natural 

constraints and other area-specific 

constraint (mountain areas) will be 

invested with EUR 48 million. 

The Plan will financially support 

around 800 beekeepers for 

maintenance or conversion to organic 

beekeeping 

Slovenia will reserve EUR 11.8 

million per year for the preservation of 

biodiversity, which means a six-fold 

increase in CAP funds for biodiversity 

compared to the previous 

programming period of 2015–2022. 

Slovenia has set an ambitious target 

of 17% of utilized agricultural land 

under organic farming by 2027, 

compared with the current figure of 

10%.EUR 91 million will be used for 

conversion to, and maintenance of, 

organic farming. 

Particular attention will be paid to the 

training of agricultural and forestry 

advisors,  
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a more targeted and fairer system of financial support is thus a key objective in the Slovenian CAP 

Strategic Plan. 

In addition, the fruit and vegetable sector, the tendency for producers to network and organise is very 

weak. The sector also faces the problem of insufficient production and processing volumes, technological 

backwardness and a lack of specialized knowledge 

Further, fruit production and most vegetable production in Slovenia takes place outdoors, which is highly 

dependent on weather conditions and, as a result, poses major production risks - unstable yields. 

Lastly, due to unfavorable weather conditions, market producers' yields per hectare are lagging behind 

the average yields per hectare in EU Member States. The main objective of the interventions is to 

increase the competitiveness of fruit and vegetable producers, increase production volumes, improve the 

quality of the produce and reduce production costs. 

National Policies in Hydroponic Farming 

Although hydroponics has many benefits and positive environmental impacts, there is no national plan to 

encourage vegetable growers to use hydroponics. The program of CAP 2023-2027 has also not specified 

what will be plans and strategies are for hydroponic production. The horticultural establishments that 

have opted for hydroponic production have seen the knowledge and good practices abroad and have 

transferred this to the Slovenian context. The big problem with hydroponics is certainly the initial financial 

investment, which is very high. Although there are no statistics on how much hydroponic production 

actually takes place, many studies and projects have been carried out, mainly for final assignments at 

universities. All these projects were only temporary and were not intended for marketing purposes, but 

only to establish and compare hydroponic production with conventional or organic production. Various 

companies are involved in the development of the systems, but there is no incentive from the State for 

growers to take up this type of production on a mass scale.  

The main producers of vegetables using hydroponics are: 

- PANORGANIC: A technology for growing salads and herbs in a pot in a hydroponic way. 

- HUMKO: Green walls with ornamental plants They are developing a system of containerized 

lettuce cultivation. The project is in its first phase and this year they will test for the first time the 

theory of production in a 100% controlled atmosphere.  

- LUŠT” Tomato production throughout the year. 

-  
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THE CASE OF GREECE 

National Agricultural Policy. 

Responsibility for agricultural issues in Greece falls under the Hellenic Ministry of Rural Development 

and Food (MRDF) which closely cooperates / co-competency on several issues including biodiversity, 

water resources, land-use planning with the Hellenic Ministry of Environment and Energy as well as with 

other Ministries on other specific topics. The Ministry mainly promotes 

the export of agricultural products; the development of the business 

environment of the agricultural sector; the improvement of the 

infrastructure and quality of life in the rural areas, the more effective use 

of the resources of the Common Agricultural Policy (CAP), the 

protection of the environment and the sustainable management of 

natural resources used in agricultural and fishery production.  

In Greece in 2020 the agricultural sector contributed 4.7% of the total 

Gross Value Added (GVA), while it employs over 400 thousand people, 

or more than 10% of the total employed human resources in the country. 

At the same time, the Agri-food sector, as a whole, contributes 

significantly to Greek exports, presenting, for the first time in several 

years, in 2020, a trade balance with a surplus of € 207 million. 

Consequently, the primary sector offers income and employment to a 

significant part of the population of the Greek countryside, contributing 

substantially to the regional development and social cohesion of the 

country’s rural areas, while at the same time showing strong sectoral 

linkages with other sectors of economic activity, such as arts and crafts, 

manufacturing, and of course accommodation and tourism.  

Challenges in the agricultural field.  

The agricultural sector is facing multiple challenges and is characterized 

by low productivity compared to the European average, which is 

attributed to a number of inherent ills, including: 

• The level of agricultural education of farmers in the country, which is one of the lowest recorded 

in the EU, a phenomenon that is also associated with the old age of farmers 

• The small size of the farms and the low level of cooperation 

• The low level of adoption of technological innovation 

GREECE’s 

CAP 2023-2027 

The new plan aims to: 

improve the viability of small- and 

medium-sized holdings, which 

represent the backbone of Greek 

agriculture.  

support 65 000 young farmers 

(below the age of 40) to set-up their 

business activity. They will also 

receive additional income support 

to ensure adequate income and 

facilitate access to credit and land. 

Introduce echo-schemes, an 

initiative focusing at motivating 

farmers to adopt agricultural 

practices beneficial to the climate, 

the environment, the water quality 

and biodiversity. Eco-schemes will 

be given more than €3.6 billion from 

the CAP funds allocated exclusively 

to Greece. 

facilitate the transfer of knowledge 

and new technologies in the 

primary sector  
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Therefore, the most important challenges for the sector in the coming years are the support for the 

implementation of investments for the modernization of production units and the facilitation of the entry 

of young farmers into the profession.  Fortunately, these challenges were embedded in the new national 

strategic Plan which aligns with the latest revision of the E.U.’s Common Agricultural Policy (CAP) 2023-

2027. 

National Policies on Hydroponic Farming 

When it comes to Hydroponics, in Greece this system is not yet so widespread. Research reveals that 

the reason behind the low use of this method of farming is none other than the high initial invested capital 

required to purchase and install hydroponic systems, in combination with a significant lack of know-how 

and real-life data regarding the efficiency of input use.  The improvement of domestic know-how and the 

upgrading of the technological level of hydroponic cropping systems are therefore the two most 

necessary prerequisites for the further development of the hydroponic cultivation sector in Greece. In 

addition, further research should investigate the willingness and ability of farmers to adopt innovative 

production practices and methods, considering that investing in greenhouse facilities could contribute 

positively to the commercialization and competitiveness of the final product, through cost savings, quality 

improvement and product promotion. The aspect of innovation is a very important factor for the agri-food 

industry at both farm and production system levels, although innovative systems along with modern 

technological equipment imply high installation costs. 

Further the hydroponic sector in Greece, has been developing only in recent years, mainly in 

greenhouses where vegetables and flowers are produced. According to the available data from the 

International Center for Research and Education for Sustainability IRTC, 1750 acres are cultivated in 

Greece by hydroponic methods and concern the cultivation of both vegetables and flowers. Specifically, 

1450 acres are cultivated with vegetables and 300 with flowers. Given that the total cultivated area in 

Greece amounts to 36.600 acres (arable land crops, horticultural land and permanent crops), (EL.STAT., 

2018), hydroponic crops cover about 5% of the cultivated areas. About 400 acres of these are cultivated 

in Northern Greece, 150 acres in Central Greece, 300 acres in Attica and the Islands, 450 acres in the 

Peloponnese, 100 acres in Western Greece and 350 acres in Crete. 
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Concerning the species of plants that are cultivated, the tomato is the pre-eminent vegetable of 

hydroponic cultivation, since it covers about half of the areas. 25% of the areas include cucumber crops, 

10% of the areas include peppers, lettuce, zucchini, and eggplants while 15% of the cultivated areas are 

covered with flowers (gerberas, carnations, chrysanthemums and gypsophila), (www.luciafarm.gr, 2018). 

A number of entrepreneurs have entered the field of hydroponics since 

2006, several of whom come from sectors "foreign" to food production, 

investing millions of euros. Most of the groups in this category are 

concentrated in Northern and Northeastern Greece. 

There is also no national specific plan or policy mentioned in the new 

CAP that addresses, in particular, the Hydroponic cultivation 

THE CASE OF THE CZECH REPUBLIC 

National Agricultural Policy 

The National Agricultural Policy and the National Strategic Plan of the 

Common Agricultural Policy are the key documents that determine the 

objectives and direction of agricultural policy in the Czech Republic. 

According to the Ministry of Agriculture of the Czech Republic (2021), the 

main objective of the National Agricultural Policy is to create conditions 

for sustainable development of agriculture and rural areas that will 

contribute to prosperity and a quality environment" Several instruments 

are used to achieve this, including investment subsidies, support for 

quality agricultural products and care for the landscape and nature. 

The regulatory framework of agricultural policy in the Czech Republic is 

mainly constituted by the Act on Rural Support and on Amendments to 

Related Acts (No 252/1997 Coll.), the Act on Agriculture (No 110/1997 

Coll.) and the European Union regulations on agricultural policy. The 

responsible bodies for agricultural policy in the Czech Republic are the 

Ministry of Agriculture, the State Agricultural Intervention Fund, and the 

Regional Authorities. These authorities cooperate in the development 

and implementation of the national strategic plan of the Common 

Agricultural Policy (CAP). 

Within the framework of the National Agricultural Policy of the Czech 

Republic, sustainable agriculture is among the priority areas. According to the National Strategy for 

Sustainable Development of the Czech Republic for 2030, the promotion of sustainable agriculture should 

CZECHIA’s 

CAP 2023-2027 

Main Points 

-fairer distribution and more 

effective targeting of income 

support (direct payments). The 

plan foresees the redistribution 

of funds from large to small- and 

medium-sized agricultural holdings 

to improve their profitability 

-improve water quality. For this 

reason, farmers will be incentivized 

not to apply pesticides in 12-metre 

buffer strips around water courses. 

-Share of organic production will be 

further increased from the current 

15.6% to 21.3% of the agricultural 

land 

More than 1 700 young farmers will 

benefit from setting-up support, 

which will contribute to the 

integration of more young people 

into agriculture and thus to reduce 

depopulation of rural areas 

40 000 persons will benefit from 

advice, training or knowledge 

exchange, or from participating in 

EIP operational groups supported 

by the CAP concerning 

environmental 

 

or climate-related performance 
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be further strengthened. However, under current legislation, ambiguous categorisation as agricultural 

production can be a problem for hydroponic agriculture. 

The Agriculture Act defines agricultural crop production as 'crop production, including hop-growing, fruit-

growing, viticulture and the cultivation of vegetables, mushrooms, ornamental plants, medicinal and 

aromatic plants, with the exception of the cultivation of cannabis for medicinal use and scientific purposes, 

plants for technical and energy use on land owned, rented or used on other legal grounds, or operated 

without land'. However, there is no clear definition of whether hydroponic farming falls under this category. 

National Policies on Hydroponic Farming 

Hydroponic farming is gradually gaining more attention in the Czech Republic. According to the latest 

findings, hydroponics allows to achieve significantly higher yields per unit area compared to traditional 

cultivation in soil. 

Experience shows that the main crops suitable for hydroponic cultivation in the Czech Republic are 

radishes, lettuce, herbs, tomatoes and cucumbers. 

Hydroponic farming can be a profitable business, especially if the crops are well selected, carefully 

monitored and properly managed. 

THE CASE OF ITALY 

The Responsible body in Italy is the Ministry of Agricultural, Food and Forestry Policies, (Ministero delle 

Politiche Agricole, Alimentari e Forestali; MiPAAF), is an Italian government department. The Ministry, 

based at the Palazzo dell' Agricoltura in Rome, produces and co-ordinates government policy on 

agriculture, forests, food and fisheries at national, European and international level. 

The new Common Agricultural Policy (CAP) 2023 – 2027 of the European Union, will bring to Italian 

farmers and food producers €37 billion in the next years. Italy, in fact adopted the National Strategic Plan, 

on January 1, 2023. The plan will be able to support competitiveness and sustainability throughout the 

farming and agri-food sectors. 

The new CAP includes measures aiming at lowering the environmental impact of agriculture and food 

production, enhancing food safety, farming sustainability and biodiversity, supporting small farms and 

food companies and encouraging more young people to farm. Other measures will be devoted to combat 

and reduce food waste, improve social conditions in the food production system and favor animal 
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wellbeing.Coldiretti, the Italian farming association, highlight that one of 

the most relevant updates of the new CAP is the agricultural 

compensation system, which seeks to stabilize incomes while 

promoting sustainable farming. Almost €18 billion are dedicated to 

directly supporting farm incomes Almost €18 billion are dedicated to 

directly supporting farm incomes. In addition, the Italian government 

plans to support extra virgin olive oil and other traditional food products 

with a Protected Designation of Origin (PDO) or Protected 

Geographical Indication (PGI) certification for guaranteeing food 

quality.  

The so-called “heroic agriculture,” which takes place in highly 

challenging environments, such as olive groves on steep slopes will 

receive funds. 

Another important aspect is the updated framework for risk 

management, able to offer farms greater stability under significant 

challenges and climate uncertainties. 

National Policies on Hydroponic Farming 

The Italian, and European legislation in general, does not favor the 

hydroponic farming sector, especially regarding the cultivation in 

vertical farms, for which important initial investments are necessary. 

Moreover, it seems that training and legislation are not at the same 

level of development of technology. The technology is already present 

but the technical skills and legislation are not present. 

One of the main issues, also at European level, is related with the 

impossibility of making soilless cultivation fall within the organic 

category. The European legislation on organic production relates the 

definition of organic to soil cultivation, therefore it is not technically 

possible to attribute an organic brand.  

Another big issue is the fact that in the Italian legal system, there is a 

division of legislative competences between the State and the regions. Agriculture today is still a matter 

of residual legislative competence of the regions, on which the State is not able to intervene 

More specifically, in Italy the hydroponics sector is growing every year. The Lombardia region is the one 

that has moved further forward in the sector, thanks also to the approval of the first law on urban 

ITALY’s 

CAP 2023-2027 

Main points: 

-The new plan focuses on giving 

support to the transition to organic 

agriculture. Approximately €2 billion will 

be devoted to organic agriculture, a 

measure considered crucial for 

achieving the EU goal of having 25% of 

all farmland converted to organic 

practices by 2027. 

-The plan also aims to preserve rural 

heritage and encourage younger 

generations to access set-up 

agribusinesses and buy land and 

preserve rural heritage. 17% of the 

funds will go to olive growers 

safeguarding olive trees declared 

national heritage monuments and 

traditional landscapes 

The plan also provides funds to: 

- construct reservoir and renovation of 

existing ones as well as other 

interventions to mitigate the impacts of 

the ongoing drought; 

- support gender equality in farming 

and food production companies, 

promote workplace safety and provide 

easier access to agricultural 

knowledge; 

- promote measures to prevent illegal 

and unsafe labor practices 
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agriculture, which aims to support agricultural production obtained with conventional or innovative 

cultivation techniques and, in particular, vertical farming, which exploits the combination of techniques 

such as aquaponics, hydroponics or aeroponics.  

Some examples: 

2023: Fri-El Green House in Ostellato (Ferrara) 30 ha, most of which dedicated to tomatoes  

2023: Planet Farms in Cavenago (Milano) 1 ha, salad and pot herbs 

2023: F.lli Lapietra farm in Monopoli (Bari), tomatoes and cucumber 

2023: Sfera Agricola in Gavorrano (Grosseto), 13 ha, tomatoes. 

 

4. BEST PRACTICE INITIATIVES IN VERTICAL 

HYDROPONIC FARMING 

FRANCE 

 
 

JUNGLE (https://jungle.bio) 

Best Practice Description 

Jungle is an agricultural start-up that sets up its 

vertical farms in urban environments. Its two 

founders justified its creation by two 

complementary ideas: one wanted to serve the 

retail sector with quality products and the other 

was specialized in offering "software" and 

"hardware" services for farmers. Its mission is to 

make the benefits of healthy and locally grown 

plants accessible to all. Jungle combines plant 

biology and technology to make its vertical farms 

part of the sustainable answers to the challenges 

of contemporary agriculture. Jungle vertical 

farms do not use any pesticides, herbicides or 

fungicides and the plants are in a monitored and 

sanitized environment. Jungle is competitive on 

the products they offer, mainly herbs and salads. 

However, their limits are precisely in the diversity 

of their production. Jungle cannot grow other 

vegetables/plants than those they produce not 

because of technological problems but because 

of profitability. The verticality allows them to 

increase the cultivable area of their farms and 

the hydroponic system allows them to have a 

crop yield far above that of open ground  

 

production. For basil, for example, Jungle claims 

that they can get 13/14 harvests of basil per year 

instead of 3/4 for traditional agriculture. 

Evidence of success 
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Jungle distributes mainly to large retailers but 

also to individuals. It operates in a short 

distribution circuit to optimize transport costs and 

meet the neutrality requirements they have set 

themselves for 2030.  

This system is replicable and Jungle offers 

"Farming as a service", i.e. they bring their 

technology and know-how to anyone interested. 

Constraints 

The main barriers and obstacles for this start-up 

are: 

-low diversity of agricultural production 

-no organic label because the law does not allow 

them to sell their production under this label 

despite the absence of pesticides, fungicides or 

herbicides 

-high initial investment 

-high level of competence of engineers and 

production staff who must have specific training 

in the field 

-high electricity consumption despite efforts to 

reduce consumption 

-price of most of the production is above 

conventional production and around the price of 

organic production but without the label 

-reluctance of consumers who are looking for 

natural products that come from the earth rather 

than from sanitized closed environment 

Emeraude (https://agrumes-bio-corse.fr/nos-fraises/) 

Best Practice Description 

This Corsican farm started strawberry production 

in 2010 in open fields. They preferred this type of 

production for this fruit because they felt at the 

time that hydroponic cultivation degraded the 

aromatic and taste quality of the products from 

this type of cultivation. 

After various experiments carried out from 2015 

to 2017 in a market garden tunnel with the 

assistance of a consulting engineer, the 

company was satisfied with the progress made 

on the quality of the strawberry produced in 

hydroponics and decided to switch their 

production to this method of cultivation. It should 

also be noted that the various losses due to bad 

weather over the last 10 years have convinced 

the farm of the need to house this fragile crop in 

a greenhouse. 

Another benefit of this transition is the 

suspended gutters: they have considerably 

improved the working conditions of the 

harvesting teams because the production is not 

only sheltered and thus avoids working in bad 

weather, but it is also at man's height and 

harvesting no longer requires bending down, 

which used to be an exhausting effort. The rain 

also damaged the crop, often by 50%. 

Evidence of success 

• increased yield 

• no more weather-related losses and 

damage to strawberries 

https://agrumes-bio-corse.fr/nos-fraises/
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• Improved working conditions for 

harvesting teams 

• Distribution of ripe crops throughout the 

Corsica region 

• control of diseases 

• absence of pesticides 

• optimal preservation of strawberries 

• duplicable method as adopted by 95% of 

strawberry production in France. 

Constraints 

Initial reluctance to degrade the taste and aroma 

of the strawberry. 

Difficult choice to switch from open field to 

hydroponics

France 2030 

(Https://agriculture.gouv.fr/lancement-du-dispositif-france-2030-de-soutien-aux-investissements-des-

agriculteurs-equipement)

Best Practice Description 
On 1 March 2023, the Minister of Agriculture and 

Food Sovereignty announced the launch of the 

France 2030 "Equipment for the Third 

Agricultural Revolution" scheme. In order to fully 

deploy innovation at the heart of farms, in all 

regions, farmers will be supported in the 

purchase of innovative equipment, thanks to a 

budget of €400 million, including €100 million 

earmarked for the fruit and vegetable sectors. 

This scheme is designed to promote food 

sovereignty and strengthen the resilience and 

adaptation of French agriculture. Investment in 

innovation is a formidable lever for action in the 

face of the many challenges facing the 

agricultural world: adaptation to climate change, 

farm resilience, transition in production methods, 

maximization of resources, decarbonization, in 

the service of food sovereignty and the new 

ecological planning method. To support the 

concrete deployment of innovation in the 

agricultural world, a direct aid plan for farmers' 

investments has been launched as part of 

France 2030. It supports all agricultural actors, 

both individual and collective, in the acquisition 

of innovative equipment, solutions and materials: 

greenhouses, agrivoltaics, sensors, decision 

support tools, intelligent sprayers, perennial crop 

plants (especially for orchards), biocontrol and 

biofertilisation solutions, for example. With a 

budget of €400 million, including €100 million 

earmarked for the fruit and vegetable sectors, 

this plan is managed by FranceAgriMer, which 

brings its knowledge of the needs of the sectors 

and its experience of direct aid schemes for 

farmers. The equipment eligible for this window 

was selected by a call for expressions of interest 

(EOI) performed by BpiFrance, between 

November 2022 and January 2023, on the 

optimization of water resources, energy 

efficiency of installations, adaptation to climatic 

and sanitary hazards. This EOI will soon be 

extended to a range of themes, including 
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alternatives to plant protection products, the 

circular economy and the improvement of 

agricultural working conditions. 

Evidence of success 

-the substantial budget of the plan 

-most hydroponic equipment (greenhouse, water 

management, etc.) is included in the list of 

equipment subsidized by the plan 

Constraints 

the material and equipment must be part of the 

list of eligible investments under the plan 

the investment in equipment must be at least 

2000 euros to be eligible for funding. 

   

SLOVENIA 

 
PANORGANIC (https://panorganic.si/)

Best Practice Description.  
Panorganic company has developed the 

technology of growing salads and herbs in a pot 

in a hydroponic way. This technology is  

advantageous in several ways described as 

follows:  

- no waste water and additional water savings 

(this type of production saves up to 95% of water 

as it is a re-circulating system where water is 

circulated within the system), 

- no use of pesticides, no leaching of pesticides 

into groundwater, 

- greater utilization of the cultivation area, 

- availability of vegetables outside the growing 

season in outdoor areas, 

- woody biomass is used for heating. 

The most interesting product of Panorganic is 

the “Živa solata” -"live lettuce", which is sold in 

pots with the root and cut by the consumer at 

home when needed. In this way, the lettuce stays 

fresh until the meal when it is eaten. The owner 

of the company believes that this is a technology 

that represents the future of agriculture, as 

production is controlled by a computer system 

that measures various conditions (temperature, 

humidity, light, etc.). The lettuce and herbs are 

also systematically moved around the table. The 

bigger the lettuce, the bigger the spacing 

between them. When they are big enough, they 

are packed and go to the shop the same day. 

The company has been operating since 2012 

and has greenhouses in Slovenia and Austria, 

and is expanding into Romania. 

Evidence of success.  

Salad and other products are available in all 

major stores in Slovenia throughout the year. 

Constraints:  
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Development is too fast for the Slovenian 

market. They are a major obstacle for industrial 

and conventional agriculture. The problem is 

also posed by uninformed consumers who 

mistake their lettuce for ordinary lettuce. The 

price is also a problem, as one 'live salad' is more 

expensive than one conventionally grown salad. 

There is also a difference in the weight of the 

lettuce itself. The price is a problem because 

they use the most expensive biodegradable film 

for packaging, which can also break down in 

compost. 

LUST: https://www.lust.si/ 

Best Practice description:  

Tomato plants are planted in an organic 

substrate, a mixture of peat and coir, which 

provides good conditions for growth and root 

development. The known and impeccable 

composition of the substrate also makes the 

tomatoes safer from pests and diseases. The 

organic substrate is replaced each season when 

new plants are planted. 

Plants planted in organic substrate are placed on 

so-called hanging gutters. Growing at height 

allows for better air circulation, makes it easier 

for workers, prevents pests from moving from the 

soil to the plant and allows watering water to be 

reused. 

In addition to the amount of sun needed for 

tomatoes to ripen, plants need a lot of water. All 

the plants are watered mainly with rainwater 

collected in lagoons next to the greenhouse. 

They want to give plants exactly the water they 

need. They apply water several times a day 

using their own drip heads. They regulate the 

latter using a computerized control system. 

Hot water is pumped from a geothermal borehole 

near the greenhouse. Only heat is extracted 

through a heat exchanger and heat pumps. The 

additional heating allows them to grow tomatoes 

during the cold parts of the year. 

The plants are provided with suitable growing 

conditions by a modern computer-controlled 

climate control system that regulates the climate 

through heating and cooling. The greenhouse is 

cooled by shading, ventilation, fans and 

humidifiers at higher outside temperatures and 

heated at lower temperatures. 

Plants that grow in conditions that are optimal for 

them are healthier and more resilient. 

They started in 2012 

Evidence of Success: 

Several varieties of tomatoes available all year 

round in all stores in Slovenia. 

Communication via social networks and 

distinctive LUŠT slogans. 

Constraints 

In shops, sellers deliberately replace Lust 

tomatoes with other, inferior and cheaper 

tomatoes, but the consumer is not informed of 

this. Consumers are being misled. For this 

reason, they opt for smaller and fully packed 

tomatoes to avoid the confusion. 

https://www.lust.si/
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GREECE 

 

WonderPLANT 
(https://www.wonderplant.gr/en/) 

Best Practice Description 

Founded in 2008, WonderPlant is a Greek 

company aiming to support domestic primary 

agricultural production with know-how and state 

of the art production methods and to invest at an 

unprecedented economic scale, in the 

sustainability and future of Greek fruits and 

vegetables. In 2011 they set-up a model 

hydroponic tomato production plant in Petrousa, 

Drama featuring a pioneering PAD & FAN glass 

greenhouse and production system that ensures 

multiple yields of exceptional crops. Thanks to 

continuous investments, the application of 

innovative technologies and the adoption of strict 

regulations in the production packaging and 

marketing of its products, Wonderplant offers 

consumers high-quality, safe and wholesome 

tomatoes of high nutritional value.  

Production method: 

Despite the high cost of hydroponic cultivation, 

the company made this choice in order to 

actively express its respect to the environment 

and its commitment to the responsible 

management of available natural resources and 

energy requirements.  

Wonderplants up to date production method is 

distinguished for its multileveled scientific 

character and includes: 

-Operation of a state-of-the-art glass 

greenhouse with a PAD & FAN natural cooling 

system 

-Coverage of infertile land with a substrate of 

tock wool. Placement of the plants at a height 

that facilitates the constant care 

-Implementation of complex systems for the 

insulation, shading and electronic control of the 

microclimate in the areas of cultivation. 

-Natural pollination by bumblebees and 

implementation of integrated pest management 

-Total Water management system. Use of drip 

irrigation system 

-Use of Hugh Efficiency Cogeneration of Hat and 

Power.  

Evidence of success 

Roughly 240,000m2 of indoor installations – 

220,000m2 of glass greenhouses and 20,000m2 

of ancillary and packaging spaces -make up the 

largest and most pioneering Greek tomato 

production plant in Northern Greece. Featuring 

ground -breaking applications of control and 

safety the state-of-the-art facilities accommodate 

a production of more than 15.000tons of 

tomatoes on a 9nmonth basis. 

Constraints 

High amount of money for capital investment 

High cost of hydroponic cultivation. 
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FraoulaBest© and Tsachalos Green Trade S.A  

https://fraoulabest-solution.blogspot.com//2010/09/propagation-material.html; 

https://iqcrops.com/hydroponic-fraoulabest-award/ 

Best Practice Description 

The hydroponic FraoulaBest© solution was 

designed by the DKG Consulting Ltd (member of 

the DKG Group) in collaboration with the IRTC 

(International Research and Training Centre for 

Sustainability) under the philosophy of Total 

Greenhouse Management. FraoulaBest is a 

Trade Mark of IQ CROPS Ltd Location: The 

evolution of the system for the hydroponic 

strawberry cultivation occurs mainly in Cyprus 

and Greece. Planting Season: October-

November. These two months proved to be very 

important as it is competitive in the global 

market. The North countries during this period 

have shorter day length (in addition to low 

temperatures). Harvest: December-June. The 

concept of earliness was decisive. The 

production per square meter depends not only 

by the controllable greenhouse conditions but 

also by the great harvest. Constructions: 

Regarding the construction, the system was 

tested at: 

• low tunnels with side ventilation to 

• modern greenhouses with roof ventilation and 

cooling equipment. 

• Inside the greenhouse support constructions 

made for lifting the level of cultivation in order to 

achieve: 

better ventilation of the plantation 

increasing the planting density to greater 

productivity per square meter. 

fewer labor force since they work standing up 

and not bowed. 

• At low tunnels was the culmination of a level 

while growing up in greenhouses with two levels 

of equipment suitable crop. 

• The main condition was the placement of the 

substrate so as to drain freely 

The company "Tsachalos Green Trade SA" 

which tested the FraoulaBest system was 

awarded for contribution to green business but 

especially for its innovative hydroponic system 

"Fraoula Best" (www.fraoulabest.com) which is 

friendly to the environment and the employees. 

Evidence of success  

After 10 years of experience the results that exist 

today have as follows: 

•Production: 100 -160 tons/Ha  

•Quality of production: Extra for more than 80%. 

 

 

CZECH REPUBLIC 

https://greeen.tech/urbanio/ 

Greentec 

https://fraoulabest-solution.blogspot.com/2010/09/propagation-material.html
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Best Practice Description 

Czech startup will supply hydroponic stations to 

supermarkets. This method allows growing 

crops without using soil. The plants grow in 

hydroponic farms that are placed inside the 

stores and are controlled by a special control 

unit. The plants are watered with a nutrient 

solution and exposed to artificial light to grow. 

The farms are monitored and regulated 

remotely. 

Evidence of success 

Hydroponic farms can grow 6,000 crops a 

month. The farms are located in shops, next to 

the fruit and vegetables, so they are highly visible 

to customers. Hydroponic farms make it possible 

to grow crops in places where it would not be 

possible without technology. 

Constraints:  

It is a complex system that requires monitoring 

of many conditions, including water quantity, 

lighting, air conditioning, or pH of the solution. 

Hydroponic farms also need their own water 

treatment plant and are more expensive than 

traditional growing methods. 

Farma Ráječek 

Best Practice Description 

The farm is close to town and there was a desire 

to expand due to a lack of acreage for production 

that could support the family. However, it was 

and is almost impossible to buy agricultural land 

in the vicinity of the town and the only option was 

to buy a plot of land that is not registered as 

agricultural land but as grey land. A way was 

sought to make the most of every square meter. 

So in this case, the method of hydroponics was 

offered. In 2014, market research began and the 

use of the implemented method started in 2017. 

Evidence of Success 

Thanks to hydroponic tomato cultivation, fewer 

employees are needed, and by creating ideal 

conditions for the plants, they can only put their 

energy into harvesting and not into resisting 

natural phenomena. Another example of how 

hydroponics can escape the weather is that in 

the case of tomatoes, if it suddenly and 

persistently rains, the fruit can crack which is not 

a risk with hydroponic growing. There are also 

less requirements for pesticides and fertilizers. 

The advantage of maximum use of the proctor 

and each square meter of area produces the 

maximum. 

Constraints: 

Initial very high investment, it is necessary to 

have certain know-how in advance and this was 

a bit of a problem in the Czech Republic and 

therefore it was necessary to use resources and 

inspiration from the Netherlands where the 

hydroponic method is already an established 

mechanism. Nowadays with the energy crisis 

and the unbearable price of gas, for example, the 

growing season had to be shortened by several 

months. Hydroponics does not have the space it 

deserves in legislation and so sometimes there 
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is a problem with this because it is not sufficiently 

anchored in law

 

ITALY

Agri tube 

(https://www.glocalimpactnetwork.com/ultimi-

aggiornamenti/agritube-linnovazione-frugale-

accessibile-ovunque) 

Best Practice Description  

At the beginning of 2018, the Agriculture Unit of 

the Glocal Impact Network, after a year of 

research on three continents and a partnership 

with the DAFNAE Department of the University 

of Padua, developed Agritube. 

The Agritube is a system of hydroponic farming:  

• economically sustainable created with 

the sole use of locally accessible 

materials (PVC tubes, pots, containers, 

solar panels)  

• powered by solar energy, obtained by 

solar panels and rechargeable batteries. 

• with a low technological input which 

allows for it to be scalable in all the 

developing countries:  

• fits within the scope of simplified systems 

for off-soil farming sponsored by FAO 

Evidence of Success 

-Agritube, which is part of the simplified soilless 

cultivation systems sponsored by FAO, was also 

included in 2018 among the 50 best solutions of 

the UN Sustainable Development Solutions 

Network - Youth to achieve the SDGs of Agenda 

2030 and received in 2020 the honorable 

mention of the Compasso d'Oro award from the 

Association for Industrial Design (ADI). 

-After a first prototyping of Agritube in Italy, in 

Padua, in the greenhouses of DAFNAE 

(Department of Agronomy, Animals, Food, 

Natural Resources and Environment of the 

University), which lasted a year, in 2019 Agritube 

moved on to a second test in African territory, 

near Nairobi in Kenya 

-. Padua test: 19.2L/Kg compared with the full 

field of 200L/Kg (on salad) Kenya test: 24.1 L/Kg 

compared with full range of 200L/Kg (on salad) 

Constraints  

Difficulty to find the right components in every 

context. 

Planet Farms 
(https://www.planetfarms.ag/en/) 

Best Practice Description 

In Cavenago, on the outskirts of Milan, the 

largest vertical farm in Europe, Planet Farms, an 

innovative startup founded by Luca Travaglini 

and Daniele Benatoff is nearing completion: a 
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structure of over 9 thousand square meters, 

designed by Studio Dordoni will start the 

production of lettuce leaves and aromatic herbs 

in late spring. Inside the factory, the supply chain 

is reproduced in its entirety: a seed enters and a 

packaged product exits. Planned for the near 

future is the construction of another five plants in 

various European countries. 

Evidence of success 

Production will be 365 days a year, without waste 

or harmful waste, without pesticides, with a high 

nutritional intake. Planet Farms was awarded the 

National Award for Innovation in Agriculture by 

Confagricoltura on 11 March. 

Constraints 

High energy costs 

Lack of specific regulations for the product 

Lack of recognition for the technological 

innovation 

Vertical Farm 
https://www.verticalfarmitalia.cloud/ 

Best Practice Description 

Vertical Farm Italia is a multidisciplinary group 

that brings together all the numerous skills 

necessary to carry out complete projects of self-

sufficient vertical gardens. Thanks to the 

experience gained in the field and constant 

research work, they have developed an 

operating method which, combined with close 

collaboration with the manufacturing companies, 

allows to develop self-sufficient vertical 

greenhouses that meet the specific needs of the 

client. 

Vertical Farm Italia applies this wealth of 

knowledge to the particular context in which it 

operates, without preconceptions or 

standardized products, so as to be able to 

operate, as well as in the agricultural sector, also 

in many other sectors (hotel, exhibition, school, 

social). 

Evidence of success 

Support in designing vertical farms 

Fratelli La Pietra 

Best Practice Description 

The Fratelli lli Lapietra company in Monopoli 

(Bari) grows zero-residue and nickel-free 

tomatoes in its above-ground greenhouses. 

Enzo Lapietra together with his brother Lino 

manages one of the most advanced greenhouse 

production in Europe. 

 

Evidence of success 

The greenhouses extend over an area of about 

nine hectares; they are illuminated by LED lights 

and are heated or cooled as needed thanks to a 

multi-variable system. Irrigation is "intelligent" 

and allows for significant water savings. The 

substrate is in fact irrigated up to 20-40 times a 

day with small quantities of water.) 

Constraints 

Electrical costs 
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