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1.1 Brief Review

This national report is part of outcome R_2.3 “Five (5) National Reports as needs assessment to determine
the gap or discrepancy between the present state and the desired state in the hydroponic field”.

The data presented in the report consists of two main activities:

A. collection of information through questionnaires
B. collection of information through Key Informant Interviews with 3 agricultural specialists per
country

Below is the analysis of data collected from the questionnaires distributed and the conducted
interviews to develop the R_2.3 “Five (5) National Reports as needs assessment to determine the gap
or discrepancy between the present state and the desired state in the hydroponic field”.

Content

This report will present the results of questionnaire responses and interviews conducted with key
informants in the field of hydroponics and vertical hydroponics.

Section 1.2 presents the results of the data from the questionnaires and in section 1.3 the information
in aggregate from the key informant interviews, and 1.4 for the comparison of the information and
conclusions.
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1.2 Presentation and analysis of questionnaires

This section reports the analysis of 48 questionnaire responses collected between mid-June and mid-
July 2023, in the Czech Republic.

Questionnaires were sent out to selected stakeholders via the online platform Google Forms. The

objective was to collect information about the country's hydroponic situation and assess skill gaps and

training needs in vertical hydroponic agriculture.

Questionnaire

The questionnaire consists of six main sections:

1.
2.
3.

Section_1, information on data collection and processing

Section_2, type of participant

Section_3, about the respondents’ experience with hydroponic and vertical hydroponic farming
(e.g. whether they have hydroponics systems, the size of their systems, whether they have
attended courses in this field, etc.)

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

Section_5 with regard to their training needs in the area of management knowledge

Section_6, for any comments on the questionnaire

Presentations of the results

Data presentation and results

Percent

Type of participant Frequency [%0]
Farmers 34 71
Hydroponic technology producers

(e.g. LED, equipment, etc.) 9 19
Research (Researcher) 1 2
Consultants 4 8
Public Institution 0 0
Other 0 0
Total 48 100

Table 1: Type of participant

In table 1, we show the data of the participants to the questionnaires by frequency and percentage.
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In figure 1, a graphic representation of data in table 1 is presented. As we can see from the graph in
Figure 1, 71% of the respondents are farmers, 19% Hydroponic technology producers, 2% Researchers,

8% Consultants.

Type of participants

2%

71%

Farmer
= Hydroponic technology producers (e.g. LED, equipment, etc.)
= Research (Researcher)
= Consultant
Pubblic Institution
= Other

Figure 1: Type of participants

Of the farmers who responded to the questionnaire, 7 of them specified that they have hydroponic
farming and 2 that they have vertical hydroponic farming.

In table 2, we see the spread of the use of hydroponics technologies among the respondents

Use of hydroponics technology Yes No Tot

| am already using hydroponics 23% 77% 100%

| am already using vertical
hydroponics 8% 92% 100%

Table 2: Use of hydroponics technology

77% of the respondents answered that they are not using Hydroponics while 23% answered that they
are already using this kind of cultivation technique.

92% of the respondents answered that they are not using Vertical Hydroponics while 8% answered that
they are already using this kind of cultivation.
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Table 3 shows the answers concerning the respondents’ experience with hydroponics.

Specify your experience
with hydroponics from
0 (none) to 5 (high
experience) Frequency Percent
[%]
0 25 52
1 6 13
2 5 10
3 3 6
4 5 10
5 4 8
total 48 100

Table 3: Specify you experience with hydroponics from (0) to 5 (high experience)

Has we can see from table 3, 8% had excellent experience with Hydroponics (5 from a scale 0 to 5), 10%
had a very good experience with Hydroponics ( 4 from scale 0 to 5), 6% had good experience with
hydroponics ( 3 from scale 0 to 5), 10 had intermediate experience with hydroponics ( 2 from scale 0 to
5), 13 % had entry level of experience with hydroponics ( 1 from scale 0 to 5), 52 % had not at all
experience with hydroponics (0 from scale 0 to 5).

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

Average 1,35

Standard Deviation 1,74
Table 4: Specify your experience with hydroponics from 0 (none) to 5 (high experience) - Average and Standard Deviation

With regard to the hydroponic farming that the respondents possess in m?, nine (9) respondents seem
to possess systems as follows:

- 22000 m?
- 10000 m?
- 70m?

- 60m?

- 1m?

- 3m?

- 50m?

- 11000 m?
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With regard to the dimension of vertical hydroponic crops two (2) respondents mentioned that they
possess the following systems m?:

- 15m?
- 50m?
With regard to the dimension of the farm in ha, 28 respondents mentioned reporting the dimension of

the farm in ha, for an average of 52 ha.

Table 5, on the other hand, describes the percentage of respondents who have attended courses in
hydroponics or vertical hydroponics farming.

Courses Yes No Tot
Did you attend courses on
hydroponics? 15% 85% 100%

Did you attend courses on
vertical hydroponics? 10% 90% 100%

Table 5: Attendance of courses on hydroponics

With regard to the attendance of Hydroponic courses 7 respondents answered that they have attended
Hydroponic courses for 15 % of the total and 41 that they did not attend for 85% of the total.

Regarding the attendance of Vertical Hydroponic courses 5 respondents answered that they have

attended Vertical Hydroponic courses for the 10% of the total and 43 that they did not attend for the
90% of the total.

In qualitative terms, we also gathered information on the main products. The main products,
respondents produce are mentioned below:

Agricultural production: hay and haylage, leafy vegetables, herbs and microgreens, Vegetables

(especially tomatoes, peppers, maize), fruit (especially strawberries), milk and dairy products,
bees/beekeeping, livestock production (cattle, sheep, meat products, eggs), grains.

Non-agricultural products: Feed materials and seeds, technical equipment (Led lighting, irrigation,

additional components), accessories for hydroponics (containers, pots), substrate and fertilisers,
consultancy in agriculture.

The participants came from all the official regions of the Czech Republic.
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The last parts of the questionnaire concerned the determination of knowledge needs in different areas
concerning hydroponics agriculture and vertical hydroponics farming. In particular, three main areas
were considered, technological knowledge, agronomic knowledge and management knowledge. Asking
in all three areas to indicate a value, from 1 (minimum) to 5 (maximum), of the training needs related to

the listed items.

Table 6 shows the scores indicated by the respondents concerning training needs in the area of

technological knowledge.
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Technological knowledge

Give a value, from 1 (minimum) to 5 (maximum) of the training needs regarding:

General knowledge of hydroponics technologies Percent
Frequency [%6]
1 8 17
2 11 23
3 4 8
4 9 19
5 16 33
total 48 100
Percent
General knowledge of LED lights and energy efficiency Frequency [%]
1 9 19
2 5 10
3 15 31
4 6 13
5 13 27
total 48 100
Percent
Hydraulic functioning and management Frequency [%]
1 9 19
2 7 15
3 10 21
4 9 19
5 13 27
total 48 100
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Percent

System automation Frequency [96]

1 9 19

2 8 17

3 9 19

4 7 15

5 15 31
total 48 100

Table 6: Technological Knowledge

Table 7 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 almost all the topics were ranging similar
score.

See below:

General General Hydraulic System
Technological knowledge of knowledge of [functioning and j[automation

9 hydroponics LED lights and |/management

Knowledge .

technologies energy

efficiency

Average 3,29 3,19 3,21 3,23
Standard Deviation 1,53 1,42 1,46 1,50

Table 7: Technological Knowledge - synthesis

Technological Knowledge
General knowledge

of hydroponics
technologies
5,00

4,00
3,00
2/00 General knowledge

System automaticn 1,00 of LED lights and
energy efficiency

Hydraulic functioning
and management

Figure 2: Technological Knowledge

In Figure 2, we can see the graphic representation of the values reported in table 7.
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Table 8 illustrates the frequency and the relative percentage indicated by the respondents concerning
training needs in the area of agronomic knowledge.

Agronomic knowledge
Give a value, from 1 (minimum) to 5 (maximum) of the training needs regarding:
Percent
Substrata to be utilized Frequency [%0]
1 9 19
2 11 23
3 6 13
4 7 15
5 15 31
total 48 100
Percent
Composition of the nutritive solution Frequency [%]
1 8 17
2 9 19
3 7 15
4 6 13
5 18 38
total 48 100
Percent
Integration of minerals Frequency [%0]
1 6 13
2 10 21
3 7 15
4 9 19
5 16 33
total 48 100
Percent
Crop types Frequency [%0]

10
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1 8 17
2 9 19
3 7 15
4 7 15
5 17 35
total 48 100
Pathogens, fungi, and parasites of soilless crops. Percent
Diagnostic elements Frequency [%0]
1 11 23
2 5 10
3 7 15
4 6 13
5 19 40
total 48 100
Pathogens, fungi, and parasites of soilless crops. Percent
Defense strategies Frequency [%0]
1 11 23
2 5 10
3 6 13
4 7 15
5 19 40
total 48 100

Table 8: Agronomic Knowledge

Table 9 shows the value of the average and standard deviation associated to each area, as we can see
with regard to the training needs on agronomic knowledge almost all topics were ranging similar scores
with the thematic of Pathogens, fungi, and parasites of soilless crops. Defence strategies gaining the
highest score and substrata to be utilised the lowest score.

See below:

11
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Agronomic Substrata to be Composition of the Integration of
knowledge utilised nutritive solution minerals

Average 3,17 3,35 3,40
Standard Deviation 1,53 1,53 1,44

Pathogens, fungi,

Pathogens, fungi, and and parasites of

Agronomic Crob tvpes parasites of soilless soilless crops
knowledge ptyp crops. Diagnostic pS.
Defense
elements )
strategies
Average 3,33 3,35 3,38
Standard Deviation 1,52 1,61 1,62

Table 9: Agronomic knowledge - Synthesis

In Figure 3, we can see the graphic representation of the values reported in table 9.

Agronomic knowledge

Substrata to be utilized
5,00

Pathogens, fungi, and 4,00
parasites of soilless 3,00
crops. Defense strategies

Composition of the
nutritive solution

2,00
1,00
Pathogens, fungi, and
parasites of sailless Integration of minerals
crops. Diagnostic g
elements
Crop types

Table 10 illustrates the frequency and the relative percentage indicated by the respondents concerning
training needs in the area of Management knowledge.

12
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Management knowledge
Give a value, from 1 (minimum) to 5 (maximum) of the training needs regarding:
Cost analysis and business planning Percent
Frequency [%6]
1 7 15
2 5 10
3 16 33
4 10 21
5 10 21
total 48 100
Percent
Funding opportunities Frequency [%6]
1 7 15
2 4 8
3 16 33
4 10 21
5 11 23
total 48 100
Percent
Communication and visibility Frequency [%]
1 6 13
2 5 10
3 14 29
4 11 23
5 12 25
total 48 100
Percent
Access to market Frequency [%]
1 6 13
2 8 17
3 14 29
4 9 19
5 11 23
total 48 100

Table 10: Management Knowledge

13
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Table 9 shows the value of the average and standard deviation associated to each area, as we can see
with regard to the training needs on Management knowledge almost all topics were ranging similar

values.
See below:
Management Cost analysis

g and business |Funding Communication |Access to
knowledge ; - o

planning opportunities |and visibility market

Average 3,23 3,29 3,38 3,23
Standard Deviation 1,29 1,31 1,30 1,31

In Figure 4, we can see the graphic representation of the values reported in table 11.

Managment Knowledge

Cost analysis and
business planning
5,00

4,00
3,00
2,00

Access to market 1,00

Communication and
visibility

Funding opportunities

Table 11: 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 were conducted with 3 experts in the field of hydroponics.

Key Informant interviews

The interviews lasted between 20 and 50 minutes and covered the following questions:

1. What are the main knowledge barriers (e.g. lack of training courses, overpriced training
courses, etc. ) to developing vertical hydroponics in the country?
Which are the main courses and experiences to be used as an example in the country
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).

4. Their opinion of actual knowledge gap

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

Presentation of the results

Data presentation and results

The Key informant interviews were:

n Profession

University Professor in the Department of Vegetable

1 Sciences and floriculture
2 Consultant involved in hydroponics
3 Researcher involved in the design of hydroponics systems

The information obtained from the interviews will be presented below in aggregate and divided by
guestion.

15
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1. What are the main knowledge barriers (e.g. lack of training courses, overpriced training courses,
etc.) to developing vertical hydroponics in the country?

Respondents agree that there are few specialised courses on hydroponics. Some university programmes
deal with these topics, but only sometimes are courses specifically focused on hydroponics. One
interviewee points out that, in his opinion, the lack of specialised programmes and courses in
hydroponics is a problem. Another respondent specifies that the most significant knowledge barrier to
vertical farming development is a lack of professional education and training in the field.

One of the interviewees adds that many people do not have access to hydroponics education and that
it can be too expensive in some cases.

Furthermore, it is also added that the most significant knowledge barriers to the development of vertical
hydroponics agriculture relate to training but also to a lack of understanding of the technologies and
techniques associated with vertical hydroponics for those wishing to undertake this type of farming.

One respondent highlighted that only a few organisations and companies offer training and workshops
in hydroponics. These courses often focus on the practical skills needed to set up and operate a
hydroponic farm.

2. Which are the main courses and experiences to be used as an example in the country?
It is pointed out that some experiences in the Czech Republic can be used as an example for future
education models. In particular, the presence of several vertical farms in Prague that use hydroponic
systems to grow a variety of plants, including salads, herbs and other leafy vegetables.

Another example reported is the teaching of botany and horticulture at some Czech universities. These
programmes often include teaching on different ways of growing plants, including hydroponics.
Although hydroponics may be only a small part of the overall course, it provides students with an
important foundation for further study and practice in this field.

It is also emphasised that the main courses and experiences that could serve as examples could include
practical courses and training in hydroponics that combine theory and practice. They should cover both
the basics of hydroponics and advanced techniques and technologies. In addition, there should be
curricula focusing on hydroponics as a whole, including scientific and commercial aspects of the field.

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).

The interviewees point out that the results show that hydroponic farming is not very widespread in the
Czech Republic and that the need for courses in hydroponics and vertical hydroponics is very evident

16
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given the low percentage of people who have attended courses and the low average level of
experience.

And they highlight that the results also suggest that there may be a demand for training in
technological, agronomic and management skills related to hydroponics.

And they point out that the results also suggest that there may be a demand for training in
technological, agronomic and management skills related to hydroponics. Also, they highlight the
legislative issues, certifications and regulations that govern the complex world of hydroponics and that
may be unfamiliar to farmers, representing a barrier to implementing the use of hydroponic
technologies.

Still referring to the results of the questionnaire and specifically to the average size of the farms
interviewed, some of the respondents emphasise that hydroponic technology can be an opportunity to
considerably increase yields, especially in the case of farms that are not very large.

4. Their opinion on actual Knowledge gap

Respondents point out that there are gaps in hydroponic education, in fact, these topics are addressed
in broader educational programmes, highlighting the lack of specialised courses.

Furthermore, it is emphasised that it is very important how more practical training and educational
programs are needed to help individuals and organisations implement and operate hydroponic
systems effectively and successfully.

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

In this case, the interviewees pointed out that hydroponic growing companies are looking for different
types of knowledge and skills. The demand for practical experience with hydroponic systems and the
ability to set up, operate and maintain the hydroponic system (e.g. hydraulic, mechanics and
electricity skills, and maintenance) is particularly highlighted.

It is also reported that knowledge related to botany, plant biology, understanding how different types
of crops grow and respond to different conditions (may have specific light, temperature), and knowing
how different nutrients and nutrient solutions can influence plant growth and development are
fundamental.

One respondent also emphasises the importance of commercial and management skills, including

planning, organisation, team leadership, financial management and marketing.

17
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1.4 Comparison of the information and conclusions

Comparison of the information and conclusions

In the Czech Republic, hydroponics and vertical hydroponic farming are still in the early stages of
development. This report presents key findings from questionnaires and interviews, shedding light on
the state of the industry and training needs.

Hydroponics Experience:

® Approximately 23% of respondents have experience with hydroponic technology, and 8% are
involved in vertical hydroponic farming.

e Most respondents (52%) have no prior experience with hydroponics, resulting in a low average
experience score of 1.35 out of 5.

Course Attendance:

® A mere 15% of respondents have attended hydroponics courses, while 10% have participated in
vertical hydroponics courses, indicating limited formal training exposure.

Training Needs:

e Training needs in technological, agronomic, and management knowledge areas are moderate,
with average scores ranging from 3.17 to 3.40.

e There's a clear demand for training across various hydroponic topics, indicating potential growth
opportunities in the sector.

Key Informant Interviews:

e A lack of specialized hydroponics courses is identified as a significant knowledge barrier.
® Practical training and educational programs are required for effective implementation and
operation of hydroponic systems.

Professional Figures in Demand:

e Hydroponic farming companies seek individuals with practical experience, knowledge of botany,
and strong commercial and management skills.

Description of the Hydroponic Sector:

® The sector is emerging, with limited hydroponic adoption among farmers.
e There's a clear demand for training and growth potential, particularly in expanding practical
training and addressing regulatory challenges.
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The findings reveal that the hydroponic sector in the Czech Republic holds promise but faces challenges
related to education and training. Meeting the demand for specialized knowledge and practical
experience could drive the industry's growth in the coming years.
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