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BACKGROUND
Agriculture 4.0 and Mechatronics applied to agriculture represent the future of agriculture in Italy. Italy is among the top producers of agricultural machinery in the world. Sixty out of 480 of the new companies supplying technologies to improve the efficiency and sustainability of agricultural production from 2011 onwards all over the world are Italian, ie 12.5% ​​of the total. A very high percentage that places our country at the top in terms of offering innovative solutions for agricultural entrepreneurs who want to practice a more modern, profitable and less impactful agriculture on the environment. Yet this offer is struggling to find application on the field: in fact, only 1% of the agricultural area in ​​Italy is managed with advanced systems, too little for a country which makes agriculture and quality agri-food a pillar of economy (production, processing and distribution are worth € 300 billion, 11.3% of GDP). This is mainly due to a structural deficit, especially a digital one as most Italian farmers don’t have the appropriate training to do that: an example is the difficulty in creating platforms for the marketing of Italian products or the inability to intercept ad hoc certifications for the supply chain, such as the blockchain in order to be able to give exhaustive traceability to products. For these reasons Italian farmers who adopt new technologies expect to have greater economic sustainability from the government. 


METHODOLOGY
We selected two farmers, a young farming entrepreneur, a VET teacher and two agricultural engineers for the focus group method. The farmers were selected from two agricultural areas in Sicily, one of the VET trainers is a teacher at the ISM and the other one is a part-time worker. Due to the present Covid-19 restrictions it was agreed to hold the focus group meeting online to guarantee the safety of all participants. The participants were informed by email and the meeting was scheduled on Google meet in Google Calendar. An online group call was held on Wednesday 22 at 12:30 p.m. The participating farmers run two farming startups in some beautiful agricultural areas in Sicily. They are both young and innovative startups which operate in the field of precision farming thanks to the use of new technologies. We asked 25 questions from 5 sections including demographic information, the understanding of digitalization in the agricultural sector, their experience with new technologies, the demand of training in different sectors of Agriculture 4.0 and their needs in terms of a future training. One of the main goals of the interview was to understand the diffusion of the use of incentives for digitization in agriculture and their impact on farms as well as to grasp the level of diffusion of 4.0 solutions and the possible obstacles to their adoption.









Here are the results of the questionnaire divided into 5 sections:
1. Demographic information

	

  






	















Most of the focus group is male. Five out of six participants to the questionnaire are men, only one woman.
















Four have a higher education qualification. 
Two have completed a high school education.
Four of the participants have a work experience of 2-10 years. One has a work experience as a teacher of 11-20 years. One of them has worked in the agricultural field for more than 35 years.


These were the answers from 6 participants in total. The focus group is made up of 2 farmers, 2 VET trainers and 2 agricultural engineers.




Most of the participants are male farmers/trainers with an experience of  2 to 10 years working in the agricultural sector, only two of them have an experience of more than 35 years in the agricultural sector.

2. Digitization in the agricultural sector section
	What are the main challenges in the agricultural sector in relation to increased demographics, food waste, poverty, hunger, climate change and intense use of natural resources?


To what extent are you familiar with new technologies on a scale 1 to 5?

What EU Policies & Initiatives are you familiar with?


	Most of the participants are not familiar with demographics, food waste, poverty and hunger but they are really concerned about climate change and intensive use of natural resources.

Most of the participants are familiar with the new technologies such as computers, smartphones, the internet and communication methods such as social media.

The farmers and the youngest participant are not familiar with EU Policies & Initiatives. Only the teacher and the two engineers know about the existence of some EU initiatives aimed at fostering Agri 4.0 but they can’t say what they are.



	Which of the following terms are you familiar with?
· Artificial intelligence
· Automatism
· Internet of things
· Virtual reality
· Drones
	The youngest participant to the focus group is mostly familiar with almost all the technological terms. Two of them have never heard such terms. Three of them have a little familiarity with such terms except the agricultural engineer who is mostly familiar with Artificial Intelligence, Automation and the Internet of things.







Most of the participants are familiar with some technologies as PC and smartphones but they know very little about AI or drones. Most of them have little knowledge about the EU/UN Policies but they know the National Government is working to foster Agri 4.0.







3. Experience in  digitization of agriculture

	What hardware/software systems are you familiar with?



Have you been in contact with GIS (Geographic Information System) software technology. If so, please specify to what extent: 





Have you had contact with agricultural software technologies (e.g. IoAgri, Agricolus, CLAAS Agrocom, Xfarm, Gaia, etc.)  
Have you had contact with Satellite Imaging software technology? If so, replace:


Do you use automated technologies that make your daily work easier? If so, list with which.

	Three participants are familiar with temperature or humidity sensors, only one participant is familiar with 3D printers and another one is familiar with robots.
















Only the agricultural engineer has been in contact with GIS software technology with Google Earth for farming activities.






Only the farmer and the agricultural engineer have been in contact with the technology used on the farm, that is Lualtek.
Most of the respondents have never had contact with such software, only one with  GIS software technology with Google Earth. 



Most of the respondents do not use such systems, one of the farmers uses automation and valve ignition in his activity, one of the two engineers uses Cloud and the other one uses GIS software technology.



The experience regarding digitalization in agriculture is very little.

4. Diagnosing needs and organizing training for farmers in the field of digitization of agriculture section 

	Choose the areas in which you would most like to be trained.

Software technologies
· Precision farming (5)
· UX development and UI (3)

Hardware technologies
· Probes and sensors (5)
· Instruments for automation (5)
New trends
· Research and agricultural innovation
· Automation and data transmission (3)





What form of training is most suitable for you:

	

Two out of six participants wish to be trained in the area of software technologies. 


Two out of six participants wish to be trained in the area of hardware technologies. 


Two out of six participants wish to be trained in the area of research and agricultural innovation but also automation and data transmission.



Most of the respondents prefer a face to face training which can foster and elicit debates and discussions on how technologies can  be implemented in some areas and ,at the same time, can help farmers improve their farming activities.





Almost all participants wish to take part in an online training involving knowledge about software and hardware technologies




CONCLUSIONS
Although the importance of agricultural challenges is understood by farmers, trainers and agricultural engineers, all of them are aware of the poor knowledge of new technologies. All participants agree that, even if it is true that approaches to knowledge exchange, learning and farming innovation are rapidly evolving, all those who are involved in farming are facing a number of challenges and problems. Everybody in the focus group agrees that to solve these problems it is necessary a concerted effort by governments and investors who must foster training and innovative agricultural technologies. Startups and young farming entrepreneurs can play a major role in this sense as well as EU and National Policies which must increase productivity and support the shift towards an innovation and knowledge-based economy.
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