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1. Transnational report

This document was produced in the framework of the ERASMUS+ programme, KA22o-VET –

Cooperation partnership in vocational education under the projects entitled: Hydroponic Vertical

Farming VET – Developing VET for addressing vertical hydroponic farming skills needs and within the

activity: A.2.3.: Target groups needs identification utilizing both quantitative and qualitative data on

existing pitfalls and skills needs on vertical hydroponic farming. Focus groups/interviews will be held in

five participating countries, their purpose will be twofold: to assess gaps and needs in the VET

Hydroponic sector and to explore the set of key competences needed in order to acquire a sound basis

of knowledge in hydroponic principles systems and techniques.

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

VOOC on Vertical Hydroponic and create opportunities for integration into labour 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.

HydroFarmVET anticipates to respond to the following needs:

o Scarcity of training programs 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.

o 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.

o 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.

o 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 different activities (questionnaire, key informant interviews and

national meetings) to provide information in this sector in the respective countries and to and identify

the most important points to then provide training in the field of the hydroponic sector.
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The transnational report is dived as follow:

- 1.1_Executive summary

- 1.2_Presentation and analysis of questionnaires

- 1.3_Presentation and analysis of key Informant Interviews with 3 agricultural specialists per

country

- 1.4_ Presentation of the information from National meetings

- 1.5_Conclusions
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1.1 Executive summary

This transnational report presents the information collected by all the project partner countries within

the activities carried out in A 2.3.

A2.3: Target groups needs identification utilizing both quantitative and qualitative data on existing

pitfalls and skills needs in vertical hydroponic farming. Focus groups/interviews purpose will be

twofold: to assess gaps and needs in the VET Hydroponic sector and to explore the set of key

competencies needed in order to acquire a sound basis of knowledge in hydroponic principles systems

and techniques.

The methodology for collecting information was mainly composed of three activities:

o Questionnaire

o Key informant interviews with experts in the hydroponic sector

o National meetings

Partners and countries involved:

Partners Country

Petra Patrimonia Corsica (PPC) France

Biotehniski center Naklo (Naklo) Slovenia

European Knowledge Spot (EKS)

Institouto Proothisis Kai Pistopoiisis Proionton
Agrodiatrofis (iAgroCert)

Greece

Asociace soukromeho zemedelstvi Ceske
republiky (APF CR)

Czech Republic

Università degli studi di Firenze (UNIFI) Italy
Table 1:Partners
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1.2 Presentation and analysis of questionnaires

Questionnaire

The questionnaire was named: «Questionnaire for the evaluation of skill gaps and training needs in
vertical hydroponic farming».

It was shared in the countries of each respective partners through the Google Forms platform,
collecting a total of 127 respondents, divided into: 15 Greece, 18 Slovenia, 20 Italy, 48 Czech Republic,
26 France.

The questionnaire consists of six main sections:
1. Section_1, information on data collection and processing
2. Section_2, type of participant
3. Section_3, about the respondents’ experience with hydroponic and vertical hydroponic farming

(e.g. whether they have hydroponics systems, whether they have attended courses in this field,
etc.)

4. Section_4, with regard to their training needs in the areas of technological and agronomic
knowledge.

5. Section_5 with regard to their training needs in the area of management knowledge
6. Section_6, for any comments on the questionnaire

Presentations of the results

Data presentation and results

Type of participant Greece Slovenia Italy Czech Republic France
Farmer 20% (3) 28 % (5) 55% (11) 71%(34) 58%(15)

Hydroponic technology
producers (e.g. LED,
equipment, etc.)

7%(1) 11%(2) 25%(5) 19%(9) 23%(6)

Research (Researcher) 47%(7) 11%(2) 10%(2) 2%(1) 0%(0)
Consultants 20%(3) 28%(5) 5%(1) 8%(4) 6%(1)

Public institutions 7%(1) 17%(3) 0(%) 0%(0) 15%(4)
Other 0%(0) 6%(1) 5%(1) 0%(0) 0%(0)

Total 100%(15) 100%(18)
100%(20

)
100%(48) 100% (26)

Table 2: Type of participant

Table 2 shows the respondents who participated in the questionnaire. As can be seen, the majority are
farmers, followed by technology producers.
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In table 3, we see the spread of the use of hydroponics technologies among the respondents. Higher

percentages are found regarding the use of hydroponic technologies compared to vertical hydroponic

systems. It is important to point out that the number of questionnaires is limited and cannot describe

the situation in its complexity in each country, but it can certainly provide us with interesting

information.

Use of hydroponics
technology (All respondents)

I am already using
hydroponics

I'm already using
vertical hydroponics

Greece Yes 40% 27%
No 60% 73%

Slovenia Yes 39% 22%
No 61% 78%

Italy Yes 65% 40%
No 35% 60%

Czech
Republic

Yes 23% 8%

No 77% 92%
French Yes 38% 23%

No 62% 77%
Table 3: Use of Hydroponic technology

Use of hydroponics technology
(farmers)

I am already using
hydroponics

I'm already using
vertical hydroponics

Greece Yes 67% 33%
No 33% 67%

Slovenia Yes 60% 0%
No 40% 100%

Italy Yes 73% 27%
No 27% 73%

Czech Republic Yes 24% 12%
No 76% 88%

French Yes 53% 33%
No 47% 67%

Table 4: Use of Hydroponic technology (Farmers)

Table 4 represents the use of hydroponic technology by the farmers that have answered to the

questionnaires. In the selection of stockholders, an attempt was made to identify companies active in

the hydroponic sector, but the sample also includes farmers who do not use this production technique.
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Table 5 shows the answers concerning the respondents’ experience with hydroponics.

Specify your experience
with hydroponics from
0 (none) to 5 (high

experience)

Greece (%) Slovenia(%) Italy(%)
Czech Republic

(%)
France(%)

0 20%(3) 0%(0) 5%(1) 52%(25) 19%(5)
1 20%(3) 17%(3) 20%(4) 13%(6) 31%(8)
2 13%(2) 22%(4) 5%(1) 10%(5) 19%(5)
3 33%(5) 22%(4) 25%(5) 6%(3) 15%(4)
4 7%(1) 11%(2) 35%(7) 10%(5) 8%(2)
5 7%(1) 28%(5) 10%(2) 8%(4) 8%(2)

total 100%(15) 100%(18) 100%(20) 100%(48) 100%(26)
Table 5: Specify you experience with hydroponics from 0 (none) to 5 (high experience)

Table 6, illustrates the average of the responses expresses by countries. It is important to point out how

the values can be significantly different based on the sample that was managed to be interviewed.

Specify your experience
with hydroponics from
0 (none) to 5 (high

experience)

Greece Slovenia Italy Czech Republic France

Average 2,07 3,11 2,95 1,35 1,85

Standard Deviation 1,48 1,45 1,43 1,74 1,15
Table 6: Specify your experience with hydroponics from 0 (none) to 5 (high experience) - Average and Standard Deviation

Table 7, on the other hand, describes the percentage of respondents who have attended courses in
hydroponics or vertical hydroponics farming. As can be seen, the percentages of respondents who
have attended hydroponics courses are higher than those who have attended vertical hydroponics
courses.
In Slovenia, Due to a transcription error in the questionnaire we were unable to collect information
regarding the question "Did you attend courses on hydroponics?".
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Courses
Did you attend courses

on hydroponics?
Did you attend courses on

vertical hydroponics?

Greece Yes 53% 47%
No 47% 53%

Slovenia Yes * 22%
No * 78%

Italy Yes 40% 25%
No 60% 75%

Czech Republic Yes 15% 10%
No 85% 90%

French Yes 42% 23%
No 58% 77%

Table 7: Attendance of courses on hydroponics

*question not included in the questionnaire

Table 8 shows the value of the average and standard deviation associated to each area, as we can see
with regard to the training needs on technological knowledge.
In the questionnaire was asked to “give a value, from 1 (minimum) to 5 (maximum) of the training
needs regarding:”.

Highest averages were found in Italy and Slovenia, followed by the Czech Republic.

Technological
Knowledge

General
knowledge of
hydroponics
technologies

General knowledge
of LED lights and
energy efficiency

Hydraulic
functioning

and
management

System
automation

Greece Average 2,87 2,6 2,4 3
Standard
Deviation

1,36 0,95 1,2 1,37

Slovenia Average 3,72 3,61 3,56 3,72
Standard
Deviation

1,19 1,25 1,3 1,24

Italy Average 4 3,6 3,55 3,65
Standard
Deviation

0,95 1,11 1,12 1,06

Czech
Republi

c

Average
3,29 3,19 3,21 3,23

Standard
Deviation

1,53 1,42 1,46 1,5
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French Average 2,88 2,96 3,46 3,23
Standard
Deviation

1,34 1,16 1,08 1,34

Table 8: Technological Knowledge - Synthesis

Table 9 shows the value of the average and standard deviation associated to each area. In the
questionnaire was asked to “give a value, from 1 (minimum) to 5 (maximum) of the training needs
regarding:”.

Highest averages were found in Slovenia and Italy, followed by the Czech Republic. Almost all the
averages have values slightly higher than an average value of three, demonstrating a medium-high
interest in the items present.

Agronomic
Knowledge

Substrata to
be utilized

Compositio
n of the
nutritive
solution

Integration
of minerals

Crop
types

Pathogens,
fungi, and
parasites of

soilless crops.
Diagnostic
elements

Pathogens
, fungi,
and

parasites
of soilless
crops.

Defence
strategies

Greece Average 2,93 2,87 2,4 3 3,27 3,27
Standard
Deviation

1,24 1,45 1,25 1,15 1,18 1,24

Slovenia Average 3,67 4,22 4,11 3,78 3,89 3,83
Standard
Deviation

1,15 1,03 1,1 0,97 1,05 1,01

Italy Average 3,6 3,6 3,45 3,5 3,1 3,15
Standard
Deviation

0,92 0,86 0,97 0,81 1,04 1,15

Czech
Republi

c
Average 3,17 3,35 3,4 3,33 3,35 3,38

Standard
Deviation

1,53 1,53 1,44 1,52 1,61 1,62

French Average 3,00 3,04 3,31 3,62 3,19 3,23
Standard
Deviation

1,36 1,32 0,95 1,11 1,14 1,19

Table 9: Agronomic knowledge - Synthesis

Table 10 shows the value of the average and standard deviation associated to each area related to
Management Knowledge.
In the questionnaire was asked to “give a value, from 1 (minimum) to 5 (maximum) of the training
needs regarding:”.
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Similar averages were found in all the countries. Almost all the averages have values slightly higher than
an average value of three, demonstrating a medium-high interest in the items present.

Management
knowledge

Cost analysis
and business

planning

Funding
opportunities

Communication
and visibility

Access to
market

Greece Average 3,47 3,47 3,4 3,67
Standard Deviation 1,2 1,02 1,2 1,4

Slovenia Average 3,44 3,39 3,61 3,33
Standard Deviation 1,34 1,46 1,25 1,56

Italy Average 3,75 3,55 3,5 3,25
Standard Deviation 0,83 1,12 0,97 0,94

Czech
Republic

Average 3,23 3,29 3,38 3,23

Standard Deviation 1,29 1,31 1,3 1,31
French Average 3,73 3,69 3,23 3,73

Standard Deviation 0,86 1,03 1,01 0,98
Table 10: Management Knowledge - Synthesis
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1.3 Presentation and analysis of key Informant Interviews with 3 agricultural specialists

per country

Key Informant interviews

Key informant interviews were conducted in all the partner’s counties.

The partners conducted interviews with hydroponic experts in their respective countries, with the aim

to comment on the objective of the project and the first results of the questionnaires.

The interviews followed the following structure:

1. What are the main knowledge barriers (e.g. lack of training courses, overpriced training courses,

etc.) to developing vertical hydroponics in the country?

2. Which are the main courses and experiences to be used as an example in the country

3. General comment on the first results of the questionnaire (e.g. by listing, and presenting the

main training needs highlighted by the questionnaire, if the knowledge gap can be addressed by

existing course/ initiatives in the country or not).

4. Their opinion of actual knowledge gap

5. From your experience which figures are most sought after by vertical/hydroponics farming

companies?
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Presentation of the results

Data presentation and results

Considering all the partner’s countries, the Key informant interviews were 16, divided as follow:

Key
informant
interviews

Greece Slovenia Italy Czech
Republic

France

1 Agronomist/
producer for
vegetables
and fruits in
hydroponic

Sales manager
in hydroponic
farm

Freelance
Trainer of
hydroponics
courses

University
Professor in
the
Department
of Vegetable
Sciences and
floriculture

Senior
manager at
the ODARC
(office of the
agricultural
and rural
development
of Corsica)

1 Agronomist/
hydroponic
crops
supervisor

Project
manager in
hydroponic
farm

University
Professor in
Horticulture
and
Floriculture

University
Professor in
the
Department
of Vegetable
Sciences and
floriculture

Farmer

1 Hydroponic
supervisor

Head of
research and
experimentatio
n centre -
Institute of
agriculture of
Slovenia (areas
of works:
Hydroponic,
robotics and
automation)

Co-founder of
an education
enterprises
involved in
Vertical
Farming

Researcher
involved in
the design of
hydroponics
systems

Hydroponic
Farmer

1 Researcher in
hydroponic
technologies

Total 3 3 4 3 3
Table 11: Key informant interviews
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The information obtained from the interviews will be presented below in aggregate for each countries

and divided by question.

1. What are the main knowledge barriers (e.g. lack of training courses,
overpriced training courses, etc. ) to developing vertical hydroponics in the
country?

Greece
a) Lack of specialised courses in hydroponic
b) Lack of understanding of the technology
c) In the field of agronomy outdated teaching

Slovenia

a) Necessity of political support
b) Lack of infrastructure and equipment where professions can be trained
c) Lack of understanding of the technology

Italy

a) Not a wide range of courses in hydroponics, and not academic courses in
vertical farming
b) Lack of political sensitivity and limited funds
c) Absence of communication and spread regarding the know-how between
companies involved in this sector
d) Limited sector of suppliers of hydroponics technologies and the absence of
specialised technicians
e) Limited number of professionals with knowledge for the application for
funds f)
Lack of interest be traditional farms to invest in new technologies

Czech Republic

a) Few courses in hydroponics and not specific, and they can be expensive
b) Lack of professional education and training in vertical hydroponics
c) Lack of understanding of technologies and techniques related to vertical
hydroponics

French
a) Absence of trainings in Vertical hydroponics
b) Limited access to resources and equipment, specifically in Corsica

Table 12: Key informant interviews - Question 1

Table 12 shows us the most frequent knowledge barriers identified by the respondents, as, the lack of
training and courses in the hydroponic sector and in vertical hydroponics, the lack of understanding of
technologies and techniques related to hydroponics and vertical hydroponics, the lack of suppliers/
infrastructure to be used for training, equipment and specialised technicians and the lack of political
sensitivity regarding this field.

Are also highlighted, the lack of interest by traditional farms to invest in new technologies and the
absence of communication and spread regarding the know-how between companies involved in this
sector.
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2. Which are the main courses and experiences to be used as an example in the
country?

Greece
a) Existing void in formal education regarding the structured training programs
specifically tailored to hydroponics
b) Interviews have been trained abroad (Netherland) in hydroponics technology

Slovenia a) Maybe some courses at the University of Ljublijana

Italy

a) Some university courses in hydroponics or non-soil agriculture
b) Some private courses by agronomist
c) Example of experience of companies in hydroponic are F.lli Lapietra, Sfera
Agricola, and vertcal hydroponics as Planet farms, Agricola Moderna and
Profarms.

Czech Republic
a) Some courses at the university but not specific
b) vertical farms in Prague that can be used as an example

French

a) The interviews point out that there is not a noticeable program in the region of
Corsica
b) The office of the agricultural and rural development of Corsica is trying to
create connection between foreign experts in this field and Corsican territory

Table 13: Key informant interviews - Question 2

Table 13 illustrates that the respondents highlighted the prevalence of absence of courses in the
hydroponic field, with the exception of some university courses, but which may not be specific. in some
states, some cases have also been highlighted that can be used as examples.

3. General comment on the first results of the questionnaire (e.g. by listing, and
presenting the main training needs highlighted by the questionnaire, if the
knowledge gap can be addressed by existing courses/ initiatives in the country or
not).

Greece

a) It is important to know about irrigation, fertilisation, how to protect plants, use
of different growing material and climate control
b) It is important to know about the management of the technical apparatus (but
these skills are absent from current curricula)
c) It is important to have knowledge in electronic systems and how to handle
machinery
d) It is important to have knowledge in financial aspects related to hydroponics
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Slovenia

a) The trainings of the technicians oh hydroponic farming mainly takes place
abroad (Netherland, Denmark and France)
b) Many profession are needed, mechanical an electrical engineers, economist,
agronomist and production workers

Italy

a) Respondent confirm the area listed and highlighted by the questionnaire
(Technological, agronomic and management)
b) Adding the importance of courses on drafting business plan and to have a
complete overview of the sector

Czech Republic

a) Demand for the technological, agronomic and management skills related to
hydroponics
b) It can be important also to highlight the legislative, certification and regulation
issues related to hydroponics, maybe unfamiliar to farmers , representing a
barriers to implement the use of hydroponics technologies

French a) There is the need to increase knowledge in the hydroponic sector
Table 14: Key informant interviews - Question 3

Table 14 shows some interesting answers from the interviews, first is highlighted the importance on
knowledge in certain area, as, irrigation, fertilization, plant health the use of different growing materials
and the importance of climate control. Additionally, it is highlighted the importance to know about the
management of the technical apparatus and how this type of formation is absent in the current
curricula. And it is added also the importance to know electronic systems and how to handle a
machinery related to the hydroponic sector, without neglecting knowledge of financial management
and business planning related to hydroponics.

Another interesting point is the importance of information on the legislative field of hydroponics and
vertical hydroponics.

4. Their opinion on actual Knowledge gap

Greece
a) Mainly related to lacking education from academic and producers perspective
b) It is highlighted the importance of practical experience

Slovenia

a) General knowledge about hydroponics is not widespread and there are not
specific courses
b) It will be important to create a knowledge generation system
c) Need for biologist, physiologists, agronomist, computer scientists and
mechanical engineers.

Italy

a) Trainings needs highlighted, and the other items reported in the questionnaire
are the most important aspect for hydroponics in general
b) Regarding vertical hydroponics it is important to know about the control of the
microclimate
c) The importance of courses on funding opportunities, product communication
and possibilities and advantage of hydroponics and specifically by vertical
farming.
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Czech Republic

a) Mainly related to gaps in hydroponics education and lack of specialized
courses
b) It is emphasized the importance of more practical training and educational
programs

French
a) Referring to the results of the questionnaire, the results with greater
consensus may guide future educational actions.

Table 15: Key informant interviews - Question 4

In table 15, the most frequent answers regarding the knowledge gaps, regards, that are mainly related
to the lack of education in hydroponics and it is highlighted the importance of practical experience in
this field. Also, the respondents emphasised that the items regarding the training needs in the
questionnaires were important topics to know in order to act in the hydroponic sector, adding that in
vertical hydroponics it is particularly important to have knowledge of climate control.

5. From your experience which figures are most sought after by vertical/hydroponic
farming companies?

Greece

a) The demand of skills in precision fertilizer compounding, irrigation, climate control
and machinery management.
b) Highlight the importance of the balance between water and fertilizers, and plant
health.
c) Importance of individuals responsible for hands-on task (e.g. safeguarding plant
health)

Slovenia

a) Information on climate, nutrients, subsidies, investors, financial support and
information on production technology
b) Response of different varieties to the substrate, nutrient in base of phenological
stage of the plant and disease problem

Italy

a) Depends on the technological level of the company, the most advanced vertical
hydroponics farm is looking for engineers or programmers with technical and specific
knowledge. Agronomist to menage the plants or external figures for technical advice
regarding lights, substrate and communication. Less technological advanced
companies may look for people for operational tasks (e.g. preparation of nutrient
solutions)

Czech Republic

a) The demand of practical experience with hydroponics systems, and the ability to
set it up and maintain it ( skills in hydraulic, mechanics, maintenance and electricity)
b) Knowledge related to botany, plant biology, respondents of plants to different
conditions (light/temperature/ nutrients and nutrients solutions)
c) Strong commercial and management skills (planning, organizing, team leadership,
financial management and marketing)

French
a) Hydroponic system designer, sustainability experts, business manager and expert
in pest and disease in hydroponic system
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Table 16: Key informant interviews - Question 5

From Table 16 is possible to underline the most frequent knowledge requested by hydroponics farming
companies. Trying to divided in principals areas, is it possible to highlight the importance of knowledge
in Plant health and needs, from light needs, nutrients and nutrients solutions, also in base of the
phenological stage of the plant, responses to different substrate to the control of pest and disease in
hydroponic systems. Another important area of knowledge it is regarding the climate control, since
hydroponic systems and even more so vertical hydroponics systems are installed in greenhouses or
indoor spaces, it is crucial to know how control the climate.

Another important point concerns the technical knowledge and practical experience with the
hydroponic systems, from the ability to manage a machinery, information regarding the technology and
the equipment, in hydraulic, mechanic and design regarding the hydroponic system.

Knowledge in the field of business management and communication is also emphasised, from team
leadership, financial management, marketing to experience in sustainability.

Moreover, is underlined how the most sought-after figures depend very much on the degree of
technology adopted by these companies, high tech vertical hydroponic farmers may look for engineers
or programmers, while less technological advanced companies may look por people for operational
tasks (e.g. preparation of nutrient solutions).
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1.4 Presentation of the information from National meetings

National meetings

These national meetings were conducted in each partner’s countries, it was intended to be a kind of

round table where participants involved can exchange information and express their opinions.

The national meetings were composed by three main steps and relatives questions, as reported below:

STEP 1 What are the main knowledge barriers and gaps to developing vertical hydroponics in the

country?

1.1 Presentation of the objectives of the project and its characteristics, activities and the first obtained

result from 2.3 activities (questionnaires and interviews)

1.2 An open discussion where all participants can express themselves about the topics (knowledge

barriers and knowledge gaps in the hydroponic sector)

STEP 2 Rank the knowledge barriers…Strategies to overcome it

2.1 Involving the participants try to rank the main knowledge barriers in order of importance (e.g. 1st

lack of training courses, 2sd overpriced training courses, etc.)

2.2 what are the possible solutions to overcome these barriers and gaps?

STEP 3 What knowledge to develop?

3.1 Which professionals are most in demand in the hydroponic sector and more specifically by the

vertical hydroponic farming companies?

3.2 What can be the main points to creating a training curriculum for a specific professionals figure who

can act in the field of hydroponics? This question can be more wide-ranging, highlighting what the main

knowledge is for a figure who can work in the hydroponics sector and also whether there are specific

characteristics for vertical hydroponic farming.

3.3 How politics can help the development?

This last question is intended to stimulate discussion with the role of the political side and how it can

facilitate the development of the hydroponic sector
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The information obtained from the interviews will be presented below in aggregate for each countries

and divided by question.

Each partner organized a meeting in their country, with the aim of presenting the data collected and

stimulating discussion on the topics of hydroponics and vertical hydroponics. The professionals involved

were 22, divided are as follows:

National
meetings

Greece Slovenia Italy Czech Republic France

1 President of an
Agricultural
Cooperative

Project
manager of an
agricultural
producer

organization

Vertical
Hydroponic

Farm

Farmer with
knowledge and
experience in
hydroponics
(marginally
vertical

hydroponics)

Senior manager
at the ODARC
(office of the

agricultural and
rural

development of
Corsica)

1 President of an
Agricultural
Cooperative

Project
coordinator
(Agronomy
profession)

Vertical
Hydroponic

Farm

Farmer little
experience in
hydroponics

Hydroponic
farm

1 Agronomist VET provider/
coordinator of
Agricultural
Training

Hydroponic
Farm

Representative
of a branch
organization
under the

administration
of the Ministry
of Agriculture

Hydroponic
Farm

1 Agronomist VET provider/
coordinator of
Agricultural
Training

Producers of
hydroponic
technology

“” VET provider/
coordinator of
Agricultural
Training

1 “” High school
teacher in an
agricultural

school

total 4 4 4 5 5
Table 17: National Meetings
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Step 1
Discussion about main knowledge barriers and gaps to developing vertical hydroponics

1.1
Presentation of the objectives of the project and its characteristics, activities and the first
obtained result from 2.3 activities (questionnaires and interviews)

Greece No major questions or comments were raised in this part of the workshop

Slovenia

It is highlighted the difficulties to find farmers involved in hydroponics and almost no
farmers involved in vertical hydroponics
There is interesting in trainings of various type according to the average scores of the
questionnaire
Farmers go abroad for trainings
Larger companies have hydroponics as an additional activity as their main activity

Italy

They observe the limited number of responses from the questionnaires but at the same
time they are agree with the main results of trainings needs and knowledge barriers
presented

Czech
Republic

No major questions or comments were raised in this part of the workshop

France

Respondents highlighted the limited presence of hydroponic farmers in Corsica and the
general lack of interests by some farmers affecting also the lack of responses from the
questionnaires.
They also underline the trend of larger companies seeking training abroad and the lack of
awareness among consumers about hydroponic production.

Table 18: National meetings - Question 1.1

Table 18 shows part of the first step of the national meetings, where the partners have presented the

objectives of the project and results from the questionnaires and the key informant interviews. Some

comments were reported, as that farmers and companies go abroad for trainings, or the difficulties to

find farmers involved in this type of productions and the interest in the various voices reported from

the questionnaires.
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1.2
Open discussion where all participants can express themselves about the topics
(knowledge barriers and knowledge gaps in the hydroponic sector)

Greece

Limited courses exclusively dealing with hydroponic farming
Need for more practical experience in the greenhouse
Need knowledge in how to protect plants
knowledge of the respective climate circumstances

Slovenia
Lack of knowledge and practice in education programs
More support from state institution

Italy

Difficulties to find experts in this field
Lack of trainings
Obsolete manuals
Lack of public awareness of the benefits of hydroponic farming
Problem with the normative ( indoor vertical hydroponic farming, find difficulties on
have access to agricultural funds and to be recognize as an agricultural activity)

Czech
Republic

Lack of education and expertise in hydroponic agriculture
Lack of technology for hydroponic farming
High initial costs of starting and operating hydroponic farm
Lack of public awareness of the benefits of hydroponic farming
Strict regulation and legislation in this area
Lack of dedicated suppliers and experts in the field of vertical hydroponic farming and
the Lack of standardization which can lead to inconsistent quality of products and
services

France

Lack of localized training programs tailored to vertical hydroponics
Lack of specialized knowledge especially in vertical farming techniques
Limited access to resources, specifically in Corsica
Lack of political sensitivity and support to hydroponic
Lack of awareness by the consumers

Table 19: National meetings - Question 1.2

Tables 19 is regarding an open discussion about the topics presented by the partners during the step

1.1, knowledge barriers and knowledge gaps. As it is possible to see, many comments were received

regarding the knowledge barriers, from the limited presence of courses or programs to the lack of

awareness from the consumers to the agricultural products from hydroponic techniques.
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Step 2 Rank the knowledge barriers

2.1 Rank the main knowledge barriers

Greece 1. Limited courses exclusively dealing with hydroponic farming
2. Need for practical experience in the greenhouse

Slovenia

1. Lack of training for professionals
2. Lack of trainings for hydroponics operators
3. Lack of knowledge of the general population/end consumers
4. Narrowly targeted lectures
5. Lack of technical knowledge
6. Courses only available abroad

Italy

1. Lack of experts in the sector, with technical and normative knowledge
2. Lack of training courses in hydroponic and vertical hydroponics
3. Lack of regulations to facilitate the development of the sector (for example the
access to biological certification)
4. Limited knowledge from the consumers about hydroponics
5. The lack of a support and a comparison network between those working in the
sector

Czech Republic

1. Lack of education and expertise in hydroponic agriculture.
2. Lack of technology for hydroponic farming.
3. High initial costs of starting and operating a hydroponic farm.
4. Lack of public awareness of the benefits of hydroponic farming.
5. Strict regulation and legislation in this area.
* Lack of dedicated suppliers and experts in the field of vertical hydroponic farming
and the lack of standardization which can lead to inconsistent quality of products
and services

France

1. Lack of Specialized Training Program
2. Limited Access to Essential Resources
3. Inadequate Political and Institutional Support
4. Consumer Misconceptions and Lack of Awareness
5. Economic Concerns
6. Integration Challenges with Traditional Farming
7. Lack of Collaborative Platforms

Table 20: National meetings - Question 2.1

In table 20, is possible to see how the most frequent knowledge barriers reported regard the lack of

trainings and courses in hydroponic and vertical hydroponics, the lack of experts in this sector, the lack

of knowledge and awareness from the consumers, the lack of political support and the lack of support
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and “space” for comparison, as it can be a collaborative platform, between those working in the

hydroponic sector.

2.2 What are the possible solutions to overcome these barriers and gaps?

Greece
Hands on training and practical experience
Update of the university curriculum
Seminars on hydroponics based on the climate of each country

Slovenia

Educating the profession and develop pilot project for practical
demonstration
Introduce knowledge into formal education programs and at the University
level
Transfer knowledge about technology and equipment
Cooperation with equipment sellers and development
Reach out general population

Italy

Educating future professions and also consumers
Build a net of operators in the sectors
Promote voluntary certification (ex. Nichel free)
Explore new markets (e.g. microgreens for the zootechnic sector)

Czech Republic

Introducing specialized training program and courses to increase expertise
in hydroponic farming
Promoting research and development in this sector to improve the
availability of Technologies for hydroponic agriculture
Providing subsidies and loans to the sector
Increase awareness of the benefits of hydroponic farming through
information campaigns and awareness - raising events
Changing regulation and legislation
Create a network of suppliers and experts in vertical hydroponics to share
their knowledge and experience and create a platform to share best
practices and new technologies in vertical hydroponic farming.

France

Establish dedicated training center
knowledge-sharing platform
Cooperative of hydroponic farms
Public awareness campaigns to educate consumers
Comprehensive guide provides a clear breakdown of the economic aspects
of hydroponic farming

Table 21: National meetings - Question 2.2

Table 21 shows what are the possible solutions according to the respondents to overcome the barriers

and the gaps discussed in previous questions. The highlighted solutions, mainly concerns an

intervention in the education sector regarding the hydroponic sector, introducing and improving

27



courses in this field acting up to university level; and also creating opportunities for cooperation,

between farmers, researchers and technology sellers, building a net of operators in this sector. It is

even underlined the importance to educate the consumers.

Step 3 What knowledge to develop?

3.1
Which professionals are most in demand in the Hydroponic Sector and more
specifically by the Vertical hydroponic farming companies?

Greece
Agronomist expert in hydroponics
Crop specialists

Slovenia
Agronomist, agricultural technicians, horticultural engineers, biologist, mechanical
and computer engineers

Italy

Agronomist (with knowledge of nutrient solutions and the most frequent diseases
in hydroponic systems)
Biotechnologist (with knowledge in managing nutrient solutions, nutritional
characteristics etc.)
Mechanical engineer and computer engineers (able to manage hydroponic plants,
computer systems, is increasingly a key figure especially in vertical farming or
highly automated plants)
Marketing and communication figures

Czech Republic Expert in hydroponic technologies, agrochemistry and plant physiology

France

Agronomists, agricultural technicians, horticultural engineers, and experts in
hydroponic system design and management. And professionals with expertise in
sustainable practices, business management, and pest and disease management
specific to hydroponic systems.

Table 22: National meetings - Question 3.1

In Table 22 are reported the answers regarding the question “Which professionals are most in demand

in the Hydroponic sector and more specifically by the vertical hydroponic farming companies?”. The

highlighted professionals are related to Agronomist or agricultural technicians with experience in

hydroponics, from the menage of the nutrient solutions to the control of the pets and disease in this

particular situation, and also biologist and biotechnologist, mechanical and computer engineers and

Management and communication figures.
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3.2

What can be the main points to creating a training curriculum for a specific
professional figure who can act in the field of hydroponics? This question can be
more wide-ranging, highlighting what the main knowledge is for a figure who can work in
the hydroponics sector and also whether there are specific characteristics for vertical
hydroponic farming.

Greece

Crop health management (Regulation of the nutrient solution)
Greenhouse management (Regulate factors like temperature, humidity, lighting)
Water management

Slovenia

Choosing plant species suitable for hydroponics cultivation; Plant protection and
plant physiology; use of geothermal water and other renewable energy sources
Funding opportunities, economies of scale and marketability
Technical knowledge of equipment
Regional production possibilities (abandoned sand pits, underground tunnels, use
of geothermal water, etc.)

Italy

Knowledge of nutrient solution management
Knowledge of typical diseases/pests in hydroponic systems
Principles of hydraulics and plant maintenance
Computer skills (management of a web interface)
Principles of thermo-hydraulics (climate gestion)
Manual skills (sowing, harvesting, packing etc.)
Knowledge of growth cycles
Knowledge of the role of lights (LED)

Czech Republic

Principles of hydroponics
Selection and care of plants
Management and operation of a hydroponic system
Basic agrochemistry and plant physiology
Business and communication knowledge

France

Foundational Knowledge of hydroponics
Economic and business aspects
Technical Aspects
Sustainability and environmental impact
Plant science/ Disease and pest management
Case studies

Table 23: National meetings - question 3.2

Table 23 is regarding the question “What can be the main points to creating a training curriculum for a

specific professional figure who can act in the field of hydroponics? This question can be more
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wide-ranging, highlighting what the main knowledge is for a figure who can work in the hydroponics

sector and also whether there are specific characteristics for vertical hydroponic farming”. Respondents

have highlighted several items, below is an attempt to divide them into main areas:

- Plant health and needs, from the regulation of the nutrient solutions, plant physiology, the

knowledge of the crops growth cycles, the selection of species suitable for hydroponics and

vertical hydroponics.

- Climate control, as hydroponics and vertical hydroponics is mostly used in greenhouses or in

indoor systems, the control of the microclimate is crucial. In particular having knowledge in how

to manage temperature, humidity and light (e.g. LED).

- Principles of hydroponics and hydroponic systems maintenance, specifically having knowledge

in hydroponic systems, technical knowledge of the equipment and for the water management.

- Informatic and computer skills, as the management of a web interface. As information

technology and engineering are increasingly entering this field, the management of a web

screen can be very important in managing the overall automation of these systems.

- Economic and business aspects, from the knowledge regarding funding opportunities to

communications.

- Case studies from realities already engaged in this sector and regional production possibilities as

underground tunnels or abandoned sand pits.

Also in this case it is reported he importance to include information regarding manual skills, that can be

related to sowing, harvesting and packing the products.

3.3 How politics can help the development?

Greece
Financial support from the government
Promoting education and training

Slovenia

Co-financing project and encouraging the establishment of plantations for
species that are difficult to growth in the field in certain period of the year
Co-financing and training support
Set clear objectives at national level and provide basic infrastructure

Italy

Greater attention of the political sector towards the hydroponic sector (easier
regulatory framework especially for vertical farming and facilitating the opening
of new plants).
Sales incentives for producers operating regionally

Czech Republic
Promoting education and research in hydroponics
Simplifying regulation
Providing financial support

France
Allocating funds and resources
Public awareness campaigns
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Regulatory frameworks
Table 24: National meetings - Questions 3.3

Table 24 shows the answers related to the question “How politics can help the development?”, in this

case, is it possible to notice the recurrence of entries such as the financial support from the

government, or the promotion of education and trainings in this sector and regulatory framework that

can help the development.

1.5 Conclusions

To understand the stakeholders’ needs and requests, to assess gaps and needs in the VET Hydroponic

sector, and to explore the set of key competences needed in order to acquire a sound basis of

knowledge in hydroponic principles systems and techniques, it was decided to develop questionnaires,

interviews and structure national meeting in each countries’ partners.

The questionnaires have been translated into the national language and disseminated since

mid-January, due to the summer period and the difficulty to contact selected stakeholders, mainly

farmers, eventually with experience in hydroponics and enterprises producers of the technology for

hydroponics, the data collected from each partner may differ in both number and characteristics of

respondents, but managing to get answers from 127 questionnaires.

The key informant interviews, were also conducted by each partners, collecting information from 16

agricultural specialist expert in hydroponics, from University professors to Agronomists and Farmers.

As another important opportunity for discussion, there were national meeting in each partners country,

where there was an important opportunity to disseminate the project and its objectives, discuss the

activities carried out and gather important information for the hydroponic sector. Managing to involve

22 different professions, from VET providers, Hydroponic Farms, Farmers, and producers of the

technology to government representatives.

The information gathered mostly refers to the hydroponic sector in general, and it was not easy to find

experts in vertical hydroponics, but we are confident that with proper attention the information

gathered will be an excellent starting point for developing the next phases of the Erasmus+

HydroFarmVET project.

According to the collected information, it is possible to report the following most important points for

the purposes of the project.

The knowledge barriers highlighted were several, mainly related to:

● The lack of trainings and courses in hydroponic in general and in vertical hydroponics, in every

countries subject of the project.
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● The limited numbers of technicians expert in the field of hydroponics and vertical hydroponics,

and the limited numbers of suppliers of the technology

● The lack of understanding of technologies and techniques related to hydroponics and vertical

hydroponics.

● The limited interest by certain farmers to adopt hydroponic technologies

● The lack of knowledge regarding the agricultural product from hydroponic from the consumers

and the lack of political and governmental concerns related to the hydroponic sector.

From the questionnaire it was highlighted a moderate interest in the majority of the trainings needs,

while some items obtained higher values, but considering the interviews and the national meetings, is

it important to highlight that in order to have key competences needed to have a sound basis of

knowledge in hydroponic principles systems and techniques it is important to consider all the items,

from the agricultural, technological and management areas for an educational perspective.

From the key informant interviews was highlighted the importance of knowledge in certain areas

requested by hydroponics companies, dived as follow:

● The importance to have technical knowledge and practical experience in the hydroponic field,

from the machinery management, electricity and hydraulic competences, to information

regarding the technologies and the design of hydroponic systems.

● The importance to have knowledge related to the control of the climate in the greenhouses or

indoor systems related to hydroponic technologies.

● The crucial important to have knowledge regarding plants health and needs from light needs,

nutrients and nutrients solutions, also in base of the phenological stage of the plant, responses

to different substrate to the control of pest and disease in hydroponic systems.

● Knowledge in the field of business management and communication, from team leadership,

financial management and marketing to experience in sustainability.

From the National meetings were highlighted the professionals most in demand in the hydroponic

sector and more specifically by vertical hydroponic farms, as:

● Agronomists/ Agriculture technicians/ Biotechnologists, with knowledge in the hydroponic

sector, knowledge of nutrient solutions and the most frequent diseases in hydroponic systems.

● Mechanical and computers engineers, to manage hydroponic plants and computer systems.

● Experts in communications

● Production workers

From the information collected from the interviews and the national meetings is possible to highlight

the main area of interevent to build the structure for a training curriculum in the area of hydroponics

and vertical hydroponics, the most highlighted areas are:
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● Plant health and needs, regarding the regulation of the nutrient solutions, plant physiology, the

knowledge of the crops growth cycles, the selection of species suitable for hydroponics and

vertical hydroponics, light needs, also in base of the phenological stage of the plant, the

responses to different substrate to the control of pest and disease in hydroponic systems that

may be very specific and different from traditional form of agriculture.

● Climate control and regulate factors in the greenhouses or indoor systems, as humidity,

temperature and lights.

● Principles of hydroponics and hydroponic systems maintenance, specifically having knowledge

in hydroponic systems, technical knowledge of the equipment and for the water management.

● Basic informatic a computer skills, as the management of a web interface

● Economic, communication and business aspects, from the knowledge regarding funding

opportunities to marketing and financial management.

● Suitable locations to develop hydroponic or vertical hydroponic systems.

● The importance to see case studies.

In addition, the information gathered showed how the political sector can play an important role in

facilitating the development of this sector, and the key aspect of educating consumers about this type

of technology by getting them to approach the resulting products was also highlighted.

33


