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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 section 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 20 questionnaire responses collected between mid-June and mid-July
2023, in Italy.

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 11 55
Hydroponic technology producers
(e.g. LED, equipment, etc.) 5 25
Research (Researcher) 2 10
Consultants 1 5
Public institutions 0
Other 1
Total 20 100

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, most of the respondents are farmers, followed by hydroponic technology producers (e.g. LED producers
etc.), with lower percentages a researcher and a consultant, in the “other” category we find an
experimental technician in agronomy.

Type of participant

5%
5%

55%
25%

Farmer Hydroponic technology producers
= Research (Researcher) = Consultant
Other

Figure 1: Type of participants

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

Use of hydroponics Yes No Tot
technology

| am already using hydroponics 65% 35% 100%
| am already using vertical

hydroponics 40% 60% 100%

Table 2: Use of hydroponics technology

35% of the respondents answered that they are not using Hydroponics while 65% answered that they are
already using this kind of cultivation technique.

60% of the respondents answered that they are not using Vertical Hydroponics while 40% answered that
they are already using this kind of cultivation.

Between the 11 farmers, 8 of them say that they have hydroponic cultivation and specified the dimension,
and only 3 of them say that they have vertical hydroponic cultivation, 3 of them are not using any type of
hydroponic technology.
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Table 3 shows the answers concerning the respondents’ experience with hydroponics.

Specify your
experience with

hydroponics from O Frequency Percent
(none) to 5 (high [%0]
experience)
0 1 5
1 4 20
2 1 5
3 5 25
4 7 35
5 2 10
total 20 100

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

Has we can see from table 10% had excellent experience with Hydroponics (5 from a scale 0 to 5), 35%
had a very good experience with Hydroponics ( 4 from scale O to 5), 25% had good experience with
hydroponics ( 3 from scale 0 to 5), 5% had intermediate experience with hydroponics ( 2 from scale O to
5), 20% had entry level of experience with hydroponics ( 1 from scale 0 to 5), 5 % 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 2,95

Standard Deviation 1,43
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?, not all farmers already have
hydroponic systems in place, while they are present in some hydroponics technology producers, perhaps
as testers of the technology they are later to present in the market.

- 500 m?

- 20m?

- 1.750 m?
- 500 m?

- 2.500 m?
- 500 m?

- 30m?

- 200 m?
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With regard to the dimension of vertical hydroponic farming respondents mentioned that they possess
the following structure in m?:

- 10m?
- 20m?

- 8m?

- 300m?
- 3m?

- 5m?

- 40m?

With regard to the dimension of the farm, respondents mentioned the following dimension of in ha:

- 4ha
- 6ha
- 7ha
- 10ha
- 2ha
- 1,6ha
- 28ha
- 2ha

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

Yes No Tot
Courses
Did you attend courses on
hydroponics? 40% 60% 100%
Did you attend courses on
vertical hydroponics? 250 75% 100%

Table 5: Attendance of courses on hydroponics

In qualitative terms, we also gathered information on the main products. As far as farmers are concerned,
the main products are strawberries, microgreens, salads, courgettes, and basil. On the other hand, for
hydroponic technology producers, there are manufacturers of hydroponic systems or other technical
equipment.

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

Technological knowledge
Give a value, from 1 (minimum) to 5 (maximum) of the training needs regarding:
General knowledge of hydroponics technologies Percent
Frequency [%]
1 0 0
2 2 10
3 3 15
4 8 40
5 7 35
total 20 100
General knowledge of LED lights and energy Percent
efficiency Frequency [%0]
1 1 5
2 3 15
3 3 15
4 9 45
5 4 20
total 20 100
Percent
Hydraulic functioning and management Frequency [%0]
1 1 5
2 3 15
3 4 20
4 8 40
5 4 20
total 20 100
Percent
System automation Frequency [%0]
1 1 5
2 1 5
3 7 35
4 6 30
5 5 25
total 20 100

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, the voices General Knowledge of
hydroponics technologies and System automation gained the highest scores.
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See below:

General General Hydraulic System
Technological knowledge of knowledge of |functioning automation
K hydroponics LED lights and

nowledge g
technologies and energy management
efficiency

Average 4 3,6 3,55 3,65
Standard Deviation 0,95 1,11 1,12 1,06

Table 7: Technological Knowledge - synthesis

Technological Knowledge
General knowledge of
hydroponics
tecslmologies

4
3
2
General knowledge of

LED lights and energy
efficiency

—

System automation

Hydraulic functioning
and management

Figure 2: Technological Knowledge

In Figure 2, we can see the graphic representation of the values reported in table 7.

Table 8 illustrates the frequency and the relative percentage indicated by the respondents concerning
training needs in the area of agronomic knowledge.
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Agronomic knowledge
Give a value, from 1 (minimum) to 5 (maximum) of the training needs regarding:
Substrata to be utilized Percent
Frequency [%0]
1 0 0
2 2 10
3 8 40
4 6 30
5 4 20
total 20 100
Percent
Composition of the nutritive solution Frequency [%0]
1 0 0
2 2 10
3 7 35
4 8 40
5 3 15
total 20 100
Percent
Integration of minerals Frequency [%0]
1 0 0
2 4 20
3 6 30
4 7 35
5 3 15
total 20 100
Percent
Crop types Frequency [%0]
1 0 0
2 2 20
3 8 30
4 8 35
5 2 15
total 20 100
Pathogens, fungi, and parasites of soilless crops. Percent
Diagnostic elements Frequency [%0]
1 1 5
2 5 25
3 7 35
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4 5 25
5 2 10
total 20 100
Pathogens, fungi, and parasites of soilless crops. Percent
Defense strategies Frequency [%0]
1 2 10
2 4 20
3 5 25
4 7 35
5 2 10
total 20 100

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 the voice Substrata to be utilised and
Composite of the nutritive solution obtained the highest value.

See below:
Agronomic Substrata to be Composition of the Integration of
knowledge utilised nutritive solution minerals
Average 3,6 3,6 3,45
Standard Deviation 0,92 0,86 0,97
Pathogens,
Pathogens, fungi, and fungi, and

Agronomic parasites of soilless parasites of
Crop types . ; .
knowledge crops. Diagnostic soilless crops.
elements Defence
strategies
Average 3,5 31 3,15
Standard Deviation 0,81 1,04 1,15

Table 9: Agronomic knowledge - Synthesis

12
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In Figure 3, we can see the graphic representation of the values reported in table 9.

Agronomic knowledge

Substrata to be utilized

Pathogens, fungi, and
parasites of soilless crops.
Defense strategies

Composition of the nutritive
solution

= N W B~ O

Pathogens, fungi, and
parasites of soilless crops. Integration of minerals
Diagnostic 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.

Management knowledge
Give avalue, from 1 (minimum) to 5 (maximum) of the training needs regarding:
Cost analysis and business planning
Percent
Frequency [%0]
1 0 0
2 1 5
3 7 35
4 8 40
5 4 20
total 20 100
Percent
Funding opportunities Frequency [%0]
1 1 5
2 3 15
3 4 20
4 8 40
5 4 20
total 20 100
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Percent
Communication and visibility Frequency [%]
1 0 0
2 4 20
3 5 25
4 8 40
5 3 15
total 20 100
Percent
Access to market Frequency [%]
1 0 0
2 5 25
3 7 35
4 6 30
5 2 10
total 20 100

Table 10: Management Knowledge

Table 11 shows the value of the average and standard deviation associated with each area.

See below:

Cost analysis
METER EmE! and business | Funding Communication | Access to
knowledge ; L .

planning opportunities |and visibility market
Average 3,75 3,55 3,5 3,25
Standard Deviation 0,83 1,12 0,97 0,94

Table 11: Management knowledge - synthesis

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

Managment knowledge

Cost analysis and
busingss planning

Access to market

4
3
2

Communication and
visibility

Funding
opportunities
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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 4 experts in the field of hydroponics, between 20 June and
7 July 2023, in Italy.

he interviews were conducted individually via google meet for online interviews, where possible, or by
telephone. Three of the interviewees signed the consent form to appear in the report, while one
interviewee has not yet provided the signed form and will appear anonymously.

Key Informant interviews

The interviews lasted between 30 and 45 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).
Their opinion of the actual knowledge gap

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

Presentation of the results

Data presentation and results

The Key informant interviews were:

n Profession
Freelancer / trainer in Hydroponics courses /

Tracking vacancies between companies and
professionals

1
University Professors in Horticulture and
2 Floriculture.
Co-founder of an education enterprises involved
3 in Vertical Farming
4 Researcher in hydroponic technologies

15
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The information obtained from the interviews will be presented below in aggregate and divided by
guestion.

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

The interviewees confirm that in general the range of training on offer in hydroponic is not very wide, in
particular, one respondent says that there are no academic or other courses on vertical farming, although
they point out that attention in hydroponic technology in general is increasing from both universities and
private companies.

One respondent pointed out that regarding the cost of the training courses, it is important to point out
that, in some cases, there are trade associations that manage to organise publicly funded training days in
which those interested can participate free of charge and that public Universities are developing courses
where it is possible to participate at affordable cost.

As another possible obstacle to the knowledge and development of vertical hydroponic agriculture, the
lack of political sensitivity to these issues is reported, which is also reflected in the limited availability of
public funds to facilitate the transition path in the adoption of these production technologies. In Italy, the
only region that provides specific legislation on vertical agriculture is the Lombardia region with Regional
Law no. 21 of 8 November 2021, “ Agricoltura urbana, periurbana e metropolitana”?.

Furthermore, it is pointed out that the specific field of vertical farming is strongly new, and in many cases
those who have the technical know-how are unwilling to facilitate its spread.

Another issue that was highlighted concerns the still limited sector of suppliers of hydroponic
technologies; according to some of those interviewed, there is not yet a very developed supply of
suppliers. It was specified that the absence of technicians specialised in the maintenance of hydroponic
technologies can be an important knowledge barrier and may limit the utilisation of the potential plan of
these technologies.

There is also a shortage of professionals in this field and professionals who can provide highly professional
advice on applications for funding.

Finally, they point out that in general, it is relevant to highlight the strong barriers of an economic nature,
both in terms of the cost of installations and energy management costs. In particular, one respondent
draws attention to how vertical hydroponic farming can have very high costs compared to hydroponic
greenhouse farming systems.

Furthermore, one respondent adds that it may not make sense for farmers to abandon traditional farming
to undertake an investment in vertical farming, which becomes interesting in a futuristic discourse.

1https://norme|ombardia.consiglio.regione.Iombardia.it/normelombardia/accessibile/main.aspx?view=showdoc&iddoc=|rOO
2021110800021
16
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2. Which are the main courses and experiences to be used as an example in the country?
The interviewees point out that in Italy the most active universities in the field of hydroponics are the
University of Bari Aldo Moro at the Department of Agriculture with Professor Pietro Santamaria, the
University of Pisa, also at the Department of Agriculture, with Professor Alberto Pardossi and Professor
Luca Incrocci, and also the University of Bologna at the Department of Agriculture with the Professor
Francesco Orsini, who carry out research in the field of non-soil agriculture and vertical hydroponic
agriculture.

An important example of a training course in this field was proposed by the University of Bari in 2022, a
100-hour short master's course entitled 'Environmental sustainability, process and product innovations
for the competitiveness of soilless crops in Apulia' . At the moment, this course has ended.

The University of Bari, with Professor Santamaria, is also active with a project called SoillesGo
'Environmental sustainability, process and product innovations for the competitiveness of soilless crops
in Apulia - Operational Group' (promoted by the 'Operational Group on Soilless Crops in Apulia' and
financed under the 2014/2020 Apulia Psr - Measure 16 - Cooperation - Submeasure 16.2'. The project
includes an extensive technical dissemination activity, through open days open to interested parties.

Other training courses on soilless cultivation, and thus including topics related to the hydroponic sector,
are regularly offered by Dot. Agr. Silvio Fritegotto. An example of this is the '3rd Level Training Course on
Hydroponic and Soil-Free Crop Management, Pathogen Control and Vertical Farming .

In terms of experience of large companies that are adopting above-ground cultivation techniques, the
names of Sfera Agricola in Tuscany and the F.lli Lapietra brothers in Apulia, regarding vertical farming are
mentioned Planet Farms and Agricola Moderna in Lombardy and Profarms in Bolzen.

3. General comment on the first results of the questionnaire (e.qg. 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).

In this question, the interviewees were presented with the training needs reported in the questionnaire
and the items with the highest scores were highlighted. In general, the data presented is confirmed, and
that all the items in the three knowledge areas (Agronomy, Technology and Management) are
fundamental to having a good knowledge base in the hydroponic sector and in vertical farming, in general.

Some of the interviewees point out that there are courses to acquire technical knowledge in the
agronomic field, while there is a lack of courses that can train on the drafting of business plans in this area.
Other interviewees point out that it is very important to increase the supply of courses offered by
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professionals with strong technical knowledge, able to provide a complete overview of the sector and
technical knowledge.

4. Their opinion on actual Knowledge gap

Respondents point out that the training needs highlighted and the other items in the questionnaire may
be the most important aspects where to act, to foster the development of the hydroponic sector in
general.

And they add some interesting observations with regard to the specific field of vertical hydroponics
farming, where many times one operates in closed environments, and where it is crucial to control the
microclimate.

Others point out how important training courses on funding opportunities, product communication,
development of business plans and the production possibilities that hydroponic technologies and vertical
agriculture can offer, such as products useful for the pharmaceutical sector.

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

The interviewees all agreed that the most sought-after professionals in the hydroponic farming sector, or
more specifically in the vertical hydroponics sector, depends very much on the degree of technology that
is present in the companies.

The most advanced vertical farms enterprises are looking for engineers or programmers with strong
technical and specific knowledge. They may also seek agronomists with knowledge of nutrients or who
know how to manage plants. Or use external figures for technical advice (lighting, substrates,
communications etc.).

In low-technology environments in the hydroponics sector, people with a less specific training may be
sought with the task of plant maintenance, or who follow the lead of more specialised figures in different
areas of greenhouse management, etc.

In general, all the interviewees agreed that the more technology is used, the more high-level technical
knowledge is required and the demand for labourers drops. In the hydroponics sector and more generally
in vertical farms, more and more specialised, university-educated people are sought after.

18
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1.4 Comparison of the information and conclusions

Comparison of the information and conclusions

It is important to highlight that the data collected in this research, due to the limited number of
questionnaires and interviews, do not represent a complete view of the sector in Italy. From the
documentary research, we saw that there are some large farms in this sector, but unfortunately, we were
not able to include them in the information-gathering research. We trust that it will nevertheless provide
the basis for important reflections on the needs and gaps in the hydroponics sector.

Taking into consideration the information gathered from the questionnaires and from the interviews, we
can see that the hydroponic farming and vertical hydroponics farming sector is in development in Italy;
there are universities that are carrying out research in this area, some agricultural companies and few
manufacturing companies that are investing in this sector.

The training needs reported in the questionnaires and paying particular attention to the items that scored
highest can certainly be an important starting point for structuring a training curriculum capable of
providing knowledge in the field of hydroponic agriculture and vertical hydroponics. For example, in the
case of ltaly, analysing the responses in aggregate among all respondents we can found high scores in:

General knowledge of hydroponics technologies (average 4)

- Cost analysis and business planning (average 3,75)

- System automation (3,65)

- General knowledge of LED lights and energy efficiency (average 3,6)
- Substrata to be utilised (average 3,6)

- Composition of the nutritive solution (average 3,6)

It is important to point out that the other items also achieved similar scores and regarding a possible
training curriculum in order to form as complete a professionalism as possible, it is important that take
them into consideration

As also reported in the interviews, it will be very important to develop training modules with regard to
business plan development, climate control and training opportunities that are part of a general training
that can present all the opportunities that can arise from these technologies but also be able to provide
concrete guidance on their management and costs to be incurred.
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