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Executive summary  
The deliverable D4.1, “Technology assessment and Ploutos technical requirements”, aims to provide an 

account of the existing, well-established but also emerging technologies and innovations in the agri-food 

sector that will inform the technological choices made in creating the Ploutos architecture and platform. This 

deliverable will focus on data-driven innovation, and contribute to documenting the technical requirements 

that will guide the design the Ploutos data sharing framework. The objective of this deliverable is to provide, 

in the first part, a background analysis for T4.2 “Data Interoperability and Standards” and T4.3 “Data-sharing 

reference architecture and SIPs Innovation support”. Building on the technologies’ assessment of T4.1, 

existing data standards will be (partially or wholly) integrated in order to develop the Ploutos data model 

that will facilitate heterogeneous data integration and interoperability for the agri-food domain. 

Furthermore, in order to provide a high-level reference architecture that enables data sharing and 

cooperation tailored to the needs of the agri-food sector, existing technological offerings will be combined 

with agri-food innovation potential and will include all the necessary technological mechanisms that facilitate 

secure and privacy-aware system interoperability.   
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1 Preface 
1.1 Project Summary 

The Ploutos project focuses on rebalancing the value chain for the agri-food system, transforming it into one 

that works for the benefit of society and the environment. The project will develop a Sustainable Innovation 

Framework that applies a systemic approach to the agri-food sector, building on three pillars: Behavioural 

Innovation, Sustainable Collaborative Business Model Innovation and Data-driven Technology Innovation. 

Exploiting a history of significant agri-food projects and the respective ecosystems around them, the project 

will deploy 11 innovative systemic Sustainable Innovation Pilots, where by adopting a Multi-Actor Approach 

innovative solutions and methodologies will be implemented, tested, assessed, generating practical 

learnings. The pilots cover a large range of agri-food ecosystems, across 13 countries, covering arable, 

horticulture (both open fields and greenhouses), perennials and dairy production among others. In each case, 

behaviour change, collaborative business modelling and data driven innovation will be integrated to deliver 

the most environmentally, socially, and economically sustainable solution. Moreover, a Ploutos Innovation 

Academy will be established as a vehicle for integrating the know-how, best practices and assessments 

developed across the project and derived from the Sustainable Innovation Pilots. Ploutos includes 33 

partners, 22 of them being end-users, representing all relevant actors in the food system, including farmers, 

food industry companies, scientists, advisors, ICT specialists and policy makers. 

1.2 Document Scope 

Deliverable D4.1, “Technology assessment and Ploutos technical requirements”, is, in part, based on the 

individual SIP technical requirements reports as provided by all eleven (11) innovative systemic Sustainable 

Innovation Pilots (SIPs). The objective of this deliverable is to provide, in the first part, a background analysis 

for T4.2 “Data Interoperability and Standards” and T4.3 “Data-sharing reference architecture and SIPs 

Innovation support”. Building on the technologies’ assessment of T4.1, existing data standards will be 

(partially or wholly) integrated in order to develop the Ploutos data model that will facilitate heterogeneous 

data integration and interoperability for the agri-food domain. Furthermore, in order to provide a high-level 

reference architecture that enables data sharing and cooperation tailored to the needs of the agri-food 

sector, existing technological offerings will be combined with agri-food innovation potential and will include 

all the necessary technological mechanisms that facilitate secure and privacy-aware system interoperability. 

Information was directly provided by the SIP leaders, through a series of SIP-dedicated workshops and the 

completion of a baseline “Scenario-based technical requirements” questionnaire, which has enabled us to 

tailor the designed principles and guidelines to the overall needs of the SIP ecosystem.  

1.3 Document Structure 

The document is structured as follows: 

Chapter 1 presents a summary of the project as well as the document scope and structure.  

Chapter 2 presents an introduction to the project and to the deliverable. 

Chapter 3 provides a short review of relevant scientific and commercial technologies and innovations, as well 

as a brief account of the relevant outcomes of related H2020 projects and platforms.  

Chapter 4 provides the technical requirements for Ploutos platform based on the “Scenario-based technical 

requirements” analysis of the SIPs. The SIP technical requirements are summarised in three main questions: 

“What do we understand by the problem/challenges to be addressed?”, “What is the ideal solution?  

Roadmap!” and “What is a realistic technical solution?”.  
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Chapter 5 provides a description of the functionalities and affordances which will, as a result of the preceding 

analysis, form the key elements of the technologies to be adapted or developed and used for the realisation 

of the Ploutos SIPs.  

Chapter 6 contains the of this report.   
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2 Introduction 
The benefits of the ICT-based revolution are already improving agricultural productivity and food-processing 

in a number of cases (Zhai et al., 2020). Advances in telecommunication and sensing technologies make 

feasible the deployment of large-scale data collections networks capable of recording and processing a 

variety of information. However, there is a number of issues hindering the adoption of such services. Among 

the barriers identified as the most important is the lack of interoperability between systems (Brewster et al., 

2017). Given the heterogeneity of agri-food technologies currently in use, data are recorded and processed 

with completely different data models specific to each proprietary platform. This results in systems that are 

largely isolated and act as “vertical silos” thereby impeding the creation of cross-domain, cross-platform and 

cross-organisational services. The current state of the agri-food sector is that although large volumes of data 

are generated most of them are not currently exploited to any significant extent, and in many cases 

integration between systems would be essential for capturing the maximum potential utility. Further 

difficulties include the integration of heterogeneous IoT devices into platforms, difficulties regarding the 

development of applications exploiting data from multiple platforms, technical obstacles to large-scale 

utilisation, increased costs and overall user dissatisfaction. The need for the adoption of common and 

standardised syntactic and semantic information models along with the appropriate technological tools that 

will act as interoperability enablers on existing-already in use-legacy systems has been identified as a 

necessary step. (Kalatzis et al., 2019) 

Ploutos will adopt a range of existing mature solutions (that are available to or offered by Ploutos partners) 

selecting the most appropriate for the specific needs of the use cases, emphasising those of relevance to 

small-scale farmers. The project will focus on reusing and extending technologies which enable greater and 

more effective flow of data to farmers and from farmers. Ploutos will particularly focus on interoperability 

architectures that effectively integrate with the growing technological offerings for farm management, 

precision farming and integrated supply chain data management. Considering the reuse of existing ICT 

solutions as more sustainable, Ploutos will leverage on the outcomes of H2020 projects (IoF2020, SmartAKIS, 

DEMETER, Stargate, etc.) adopting innovative and robust ICT solutions already tested within these Agri-Food 

Large Scale Pilots. Our approach will also be in accordance with the FAIR principles for making data Findable, 

Accessible, Interoperable, and Reusable (Wilkinson et al., 2016). Data sharing and access may also integrate 

with distributed ledger technologies to ensure immutable records of where data has gone and for what 

purpose. With regards to data harmonisation and data sharing, Ploutos will build on the existing body of data 

standards formats and will be building on and extending where possible the use of open data across the food 

system. Ploutos plans where appropriate to integrate recent work on the application of ledger technologies 

into the food supply chain especially for the purposes of certification and supply chain provenance.  

In general, Ploutos will focus on the data-driven technologies needed in order to facilitate the integrated and 

transparent information flow of currently disconnected systems and thus enable the realization and 

assessment of different innovative approaches to a variety of agri-food value chains. A range of technological 

approaches (earth Observation, smart sensing agriculture platforms, legacy information management 

systems, food production systems, crowd-sourcing consumers’ platforms, distributed ledger services) will 

help to provide data both for improving the farming processes but also to be communicated across the value 

chain to empower farmers and/or facilitate the collaboration with other actors in the value chain. 
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3 Technologies and innovations in the agri-
food sector 

3.1 Existing scientific and commercial technologies and 
innovations 

This chapter presents a review of existing scientific and commercial technologies and innovations that are 

relevant to the technological needs of the Ploutos project. Technologies and innovations included cover i) 

agricultural production, ii) food supply chains and retail markets and iii) data and system interoperability 

across the agri-food value chain. We include a range of data-driven technological innovations and approaches 

in agri-food which provide data both for improving the farming processes but also provide data that is or 

could be communicated across the value chain to empower farmers and/or facilitate the collaboration with 

other actors in the value chain. The most relevant technologies and innovations for the SIPs have been 

selected. These are technological innovations covering smart farming and traceability systems for the CAP 

(SIP1), parametric insurance mechanism based on advanced analytics, IoT and blockchain technology (SIP2), 

using crowdsourcing to give consumers greater control (SIP3), sharing data from the greenhouse across the 

value chain (SIP4), using sensors, robotics and other data sources for arable and dairy farming advice and 

decision support (SIP5, 6), data-driven credence attributes (SIP5), sharing data with the value chain 

concerning wine production (SIP7), collecting data to obtain payments for ecosystem services from vineyards 

and arable farms (SIP10,8), using apps for reducing food waste (SIP8), providing a platform for data sharing 

between cooperatives in agriculture and tourism (SIP 11). 

3.1.1 Before the farm gate: Agricultural production 

The digital revolution is transforming agriculture through the use of modern machinery and information and 

communication technologies (ICTs) to improve decision making and productivity. Several cutting-edge 

technologies in agricultural production, from GPS and remote sensing to big data, artificial intelligence and 

machine learning, robotics, and the Internet of Things (IoT), lead to increased yields, lower costs, and reduced 

environmental impact. Data-driven solutions can achieve more efficient applications of inputs, such as seeds, 

fertilizers, chemicals, water, fuel and labour, increase work speed and comfort as well as enhanced flexibility 

on the farm, while unlocking production potential in a sustainable and resource-efficient way. Smart farming 

technologies and management systems allow the end-user to benefit from data that can be gathered at the 

farm-level. Smart farming technologies collect, classify, and analyse vast amounts of data to detect patterns 

and solutions and are divided into three main categories: i) data acquisition, ii) data analysis and evaluation 

and iii) precision applications (Balafoutis et al., 2017).  

Data acquisition includes all surveying, mapping, navigation and sensing technologies. These include global 

navigation and satellite systems (GNSS), mapping technologies and monitoring of environmental properties 

with camera-based imaging or sensors’ measurements. Remote and proximal sensing is used to capture soil 

and crop related data through hyperspectral, multispectral, and thermal sensors or cameras. Unmanned 

aerial vehicles (UAV) have the potential to be used from analysis applications, data acquisition and crop 

growth monitoring, to spraying or planting applications. Satellite data hubs provide free and open access to 

satellites for building reliable agronomic models on the basis of existing data generated by innovative 

monitoring applications. Finally, IoT and weather stations supply a variety of agriculture-specific atmospheric 

data. 

The data analysis and data-driven decision support include technologies that range from simple computer-

based decision models to complex farm management and information systems including many different 
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variables (management zone delineation, decision support system (DSS) and farm management information 

systems (FMIS). These systems aim to keep track of farm activities and to manage the large amount of 

information generated through the use of ICT solutions.  There are currently hundreds of FMISs available on 

the market that can support decision making by finding the best practices for farm management (Fountas et 

al. 2015). According to Sørensen et al. (2010) the FMIS is defined as: ”a planned system for the collecting, 

processing, storing and disseminating of data in the form of information needed to carry out the operations 

functions of the farm.” Examples of FMISs include Agworld1, FarmWorks2 and Gaiasense3. Each FMIS focuses 

on one or multiple domains of the agricultural sector, for example, livestock or arable farming. In general, an 

Information System aims to support decision making by providing timely information about the planning, 

control and operational functions of an organization (Watson et al. 1991). In a similar manner, the FMIS does 

the same for the agricultural domain usually aiming to reduce the production costs, maintain high quality 

and to comply with the agricultural standards (Fountas et al. 2015). However, there is a major shortcoming 

with these systems as they are operating in isolation following customised specifications on APIs and data 

modelling, which limits capabilities for interoperability+ (Tummers et al. 2019). 

The precision applications involve technologies utilised to apply the decisions being taken from the data 

analysis and evaluation technologies. The categories that precision application can be separated are the 

variable-rate application (VRA) and guidance technology. 

3.1.2 After the farm gate: Food Supply Chain & Retail 
Market 

Not only is food production currently undergoing major changes, the food supply chain and the retail market 

are also immersed in this transformation and modernisation of the sector. Nowadays, consumers continually 

emphasise the importance of food provenance and quality, even spending more money on products which 

are certified. However, there are still systems that lack in transparency and consumers´ trust due to the 

absence of an easy, fast and simple way to get information about the origin and provenance of the product. 

In this direction, research and new technologies have been developed to facilitate and improve each phase 

and stage of these processes, creating new traceability systems for the food chain. The concept of a 

Traceability System is defined by the International Organization of Standardization (ISO) in ISO 22005:2007 

as “the totality of data and operations that is capable of maintaining desired information about a product 

and its components through all or part of its production and utilisation chain” (ISO, 2016). In fact, these 

innovations mentioned above are being considered as the bases of a new digital traceability system by taking 

advantage of Data-Driven Technologies, Information and Communication Technology (ICT), Radio-Frequency 

Identification (RFID) sensors, Distributed Ledger Technologies (DLT) such as blockchain, Internet of Things 

(IoT) and more. Therefore, many of these technologies are facilitating food monitoring and certification 

processes, validating the food safety in real-time within each product stage (Demestichas et al., 2020) (Astill 

et al., 2019). 

The possibilities which data analytics offer along the food supply chain bring visibility that allows data-driven 

decisions to improve and optimise traceability processes, while simultaneously reducing costs. Databases 

and Big Data techniques such as data mining, data visualization, machine learning, NLP or regression and 

classification analysis are essential to be able to process all the information generated through traceability 

systems. In addition, prior to the application of data analysis techniques, data acquisition must be completed, 

as it is vital to the system’s integration with other technologies to identify products or processes. Bar-codes, 

                                                           
1 https://www.agworld.com/us/ 

2 https://agriculture.trimble.com 

3 http://www.gaiasense.gr/en/gaiasense 
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RFID or QR-Codes are good examples of these technologies. An indicative approach is presented in Benatia 

et al., 2018 where authors propose a framework for a big data-driven product traceability system as well as 

the optimal technology and architecture involved, establishing three parts of this system to be considered: 

product identification (Bar-Codes, RFID, QR-Code, sensors, etc.), data extraction and collection (mobile 

application, data techniques, etc.) and data storage and management (NoSQL, data visualization, etc.). In this 

sense, the use of sensor technology for the real-time tracking of identified data elements through food supply 

chain are essential to the system. Examples include IoT devices, hyperspectral imaging, image analysis and 

spectroscopy. Visconti et al., 2020 makes a review of other traceability systems, which use other technologies 

such as Near-Field Communication (NFC) or Wireless Sensor Network (WSN) for ensuring food quality, the 

control of temperature or the detection of specific components. Arviem4 and Wipotec5 offer commercial 

solutions applying these technologies mentioned above in order to give more information to the consumers 

and prevent food fraud, ineffective product recalls or inefficiencies in the flow of goods, finances and 

information. 

Distributed Ledger Technologies such as blockchain offer a potential to improve traceability, assurance, 

fraud, security of food products or tracing and tracking products. This technology has led to the emergence 

of many research projects about the application of blockchain for traceability of agri-food products. Among 

them, Feng Tian proposed in 2016 a traceability system based on RFID and blockchain, being improved by 

himself in another paper in 2017 also for ensuring the HACCP principles in the entire chain of the product. 

Other authors such as Casado-Vara et al., 2018, Hong et al., 2018, Huynh et al., 2019 or Kakkar and Ruchi, 

2020, propose similar solutions for the integration of blockchain in the agriculture supply chain, while other 

projects such as Mao et al., 2018 or Kim et al., 2018 are more focused on “farm to fork” applications, 

combining blockchain, IoT devices and GS1 standard messages. However, there are not so many commercial 

products currently available and tested during years in the market. Some of the most popular products are 

IBM Food Trust, Provenance and AgriOpenData. IBM Food Trust is used to reduce the time and improve the 

accuracy of tracing the provenance of food products, Provenance, to reduce the double certification costs 

and provide trustworthy information to consumers, and AgriOpenData, a product which aims to guarantee, 

though the use of blockchain, the traceability of the whole agri-food chain in a transparent, secure and public 

way. 

In addition, the new technologies and innovations have also revolutionized the food retail industry, with new 

changes planned over the coming years. Digitalisation and the use of smartphones have changed the way 

purchases are made for food products, increasing the percentage that are purchased online. Amazon and 

Walmart continue to lead the Western e-grocery market, offering personalized experiences based on the 

data collected from consumers as well as current societal demands, while other digital stores such as Vivino, 

Bon Bon Bon or Pilot Coffee Roasters are successful seeking their specific niche markets. In this sense, the 

use of online platforms to connect producers with consumers is increasing, avoiding thus other actors of the 

chain and promoting local food, creating what is known as the “Alternative Food Network” (Bos and Owen, 

2016).  Crowdsourcing platforms are also increasingly of importance for giving more control to consumers. 

Crowdsourcing is considered a new tool offered mainly over the internet for obtaining ideas, content, and 

funding by seeking contributions through an online community (Soon and Sam, 2017). Although social 

networks are the main tools used by consumers to gain power in the food chain, some platforms such as 

Eyeka, Mturk or Tongal are frequently used as crowdsourcing and co-creation platforms to join ideas and 

generate the concept of new products. 

                                                           
4 https://arviem.com/ 

5 https://www.wipotec-ocs.com/en/ 

https://arviem.com/
https://www.ibm.com/es-es/blockchain/solutions/food-trust
https://www.ibm.com/es-es/blockchain/solutions/food-trust
http://www.vivino.com/
https://bonbonbon.com/
https://bonbonbon.com/
https://www.pilotcoffeeroasters.com/
https://en.eyeka.com/
https://en.eyeka.com/
https://www.mturk.com/
https://tongal.com/
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3.1.3 Across the agri-food value chain 

Data standards are essential for any information system where data is intended to be shared between 

different organisations or participants (Scholten et al., 2016). Data standards enable interoperability between 

systems. A distinction needs to be made between syntactic standards (typically in XML) and semantic 

standards (such as an ontology), which ensure that the interpretation of that data is consistent across 

systems. As will be apparent, the agri-food sector has both a surfeit and a drought of standards. 

Messaging standards are by far the most commonly used ones, and here we mention just a few of the most 

important. EDIFACT is the core standard for Electronic Data Interchange (EDI) (Berge, 1994) and has achieved 

considerable success among large enterprises especially in such fields as the automotive industry. In the agri-

food sector, EDI has been used by large supermarkets to interact with major suppliers (i.e., industrial food 

industry) but supermarket chains also interact with large numbers of small suppliers who do not or cannot 

afford EDI based systems. EDIFACT is widely used in Europe according to a number of sources and 

supermarkets have been ever more insistent that their suppliers are EDI capable. Another important 

standard is the GS1 EPCIS standard, which is intended to “enable disparate applications to create and share 

visibility event data, both within and across enterprises”. In practice “visibility” means the ability to track and 

trace objects (including all food products) along the supply chain. According to GS1 the GS1 Global Data 

Synchronisation Network “is a network of interoperable data pools enabling collaborating users to securely 

synchronise master data based on GS1 standards. GDSN supports accurate, real-time data sharing and trade 

item updates among subscribed trading partners”. Approximately 40,000 companies worldwide use this 

system to provide the “master data” for their products to other users and retailers. The GDSN system from 

GS1 provides a global backbone of data and data infrastructure. Because the GS1 organisation is a trade 

organization, the systems and standards it produces have immense weight as they have been designed and 

produced for the relevant community. As a final example, the EFSA standard (EFSA, 2014, 2015), from the 

European Food Standards Agency, is used to describe food samples in order to track the prevalence of 

biological risks, contaminants and chemical residues (from pesticides and herbicides). The intention is to 

ensure harmonised data collection across the EU. While the EFSA standard is very specific in its design and 

purpose, it is a systematic well-designed standard with both syntax and semantics. 

There is a considerable body of work building ontologies for the food and agriculture domain which has gone 

hand in hand with the development of Linked Data (and “Linked Open Data”) in the agri-food domain. The 

major effort here has been AGROVOC developed by the FAO and maintained by a network of institutes 

around the world (Rajbhandari & Keizer, 2012). It is nowadays the most comprehensive multilingual 

thesaurus and vocabulary for agriculture. The AGROVOC thesaurus contains more than 40.000 concepts in 

up to 21 languages covering topics related to food, nutrition, agriculture, fisheries, forestry, environment and 

other related domains. The vocabulary is provided in RDF/SKOS-XL and concepts are identified by URIs. 

Therefore, it is easy to reference these concepts or create mappings to other vocabularies. The AGROVOC 

standard continues to be most used by the agricultural research world although there is obviously a 

considerable potential for its use in other areas outside research. AGROVOC has now been partially mapped 

onto the US National Agricultural Library of the USDA and the CABI thesaurus in the form of the GACS 

ontology which has mapped and integrated the top 15,000 concepts (Baker et al., 2019). Other recent work 

in this area has also focussed on developing ontologies for sharing of research data including the Crop 

ontology initiative and FOODON. The latter integrates a number of existing ontologies but its focus is again 

on research and clinical data although its ambition is to provide a mechanism for data integration across the 

food system. Considerable efforts have been put into extending and integrating the FOODON ontology with 

various other ontologies extending its utility to areas such as nutrition, and integrating with Foodex2 (Dooley 

et al., 2018). 
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As mentioned, the work on ontologies for the agri-food domain has up to now mostly been targeted towards 

the clear definition of domain concepts and terms in the form of a vocabulary (Arnaud et al., 2020). As a 

result, there is little or no use yet of ontologies for supporting the actual sharing and exchange of data across 

the agri-food chain. A quick scan reveals only a few papers about the use of ontologies for traceability and 

data analysis in the dairy sector (Verhoosel, 2016). In addition, a few innovation projects have dealt with the 

use of ontologies in the horticultural supply chain and greenhouse domain (Verhoosel, 2018). However, the 

use of ontologies in standards for information exchange by standardization organisations, like GS1, ISO or 

AgGateway is not yet common practice or even beginning to be picked up. Three major data standardisation 

efforts in the agri-food areas are ICAR (for livestock and dairy production), ISOBUS (for machine-to-machine 

data sharing) and AgGateway (for FMIS applications). These are currently available as XML standards (with 

codebooks) but are slowly moving towards JSON-LD versions of their standards. More generally under the 

auspices of the EC funded projects like ATLAS and especially DEMETER, there is a strong move towards the 

use of semantic standards and technologies where the data and data models are explicitly specified, where 

URIs are widely used, and where data integration is consequently made far easier. 

3.2 Related project and platform outcomes 

3.2.1 IoF2020 and IoT Catalogue 

The Internet of Farm and Food 2020 (IoF2020 - https://www.iof2020.eu/) was a flagship project, funded from 

EU’s H2020 framework and ended at the end of March 2021. This project aimed at accelerating the adoption 

of IoT technologies for securing sufficient, safe and healthy food and to strengthen competitiveness of 

farming and food chains in Europe. The IoF2020 consortium consisted of more than 120 partners from 

Academia, Research, Food Industry, Farm Machinery Industry, Agritech SMEs, Logistics Companies, National 

Organizations, Business Consultants, and Agricultural Cooperatives, and established across Europe. The use 

of IoT systems was demonstrated across various agricultural sectors, namely Arable, Vegetable, Dairy, Fruits 

and Meat sectors, through 33 different Use Cases that represented horizontal and vertical activities. The IoT 

devices were installed in various settings to evaluate their performance under various scenarios according to 

the needs of each Use Case, which are presented with more details in the IoT Catalogue6. The results 

indicated significant improvements in many key performance indicators (e.g., cost reduction, plant 

protection products reduction, yield increase, water use reduction etc.) indicating the usefulness of this 

technology in the agricultural production from farm to fork. 

3.2.2 Smart-AKIS platform  

Smart-AKIS (https://www.smart-akis.com/) was a thematic network to present to a wide audience (farmers, 

advisors, researchers, entrepreneurs, innovation brokers) direct applicable research and commercial Smart 

Farming Technologies (SFT) and innovative ideas. An e-platform was developed, where the consortium and 

the relative stakeholders (researchers and companies) imported (i) Scientific Articles, (ii) Research Projects 

and (iii) Commercial Products presented in a user-friendly search engine according to user needs (i.e., crop 

type, field size). This platform will remain active and will continue to be updated for at least 2 years after the 

end of the project.  

3.2.3 Demeter  

The H2020-DEMETER (https://h2020-demeter.eu/) project focuses on interoperability across data, 

platforms, services, applications and online intelligence, as well as human knowledge tailored to the needs 

of the agri-food sector.  To this end, the DEMETER project released an initial version of the Agricultural 

                                                           
6 https://www.iot-catalogue.com 

https://www.smart-akis.com/
https://h2020-demeter.eu/
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Information Model7 (AIM) which aims to be a common data model and to enable semantic interoperability 

between DEMETER and existing agri-food systems and ontologies. The AIM follows a layered and modular 

approach, reusing as much as possible existing ontologies and vocabularies.  In more detail the DEMETER 

AIM enables among others: 

•    eased interoperability with existing models by reusing available (well-scoped) models in the modules, 

instead of defining new terms, whenever possible, 

•    easy mapping/alignment with other models, by module instead of the whole model, 

•    easy extension of the domain/areas covered in AIM with additional modules, 

•    easy extension of the domain model, by modifying only specific modules, 

•    easy mapping to top-level/cross-domain ontologies. 

The DEMETER AIM has a core metamodel based on the NGSI-LD8 (ETSI Standard) meta-modelling approach, 

in combination with a cross-domain ontology articulated by various generic models. The cross-domain 

ontology aims to provide common definitions for various agri-food domains and at the same time to avoid 

conflicting or redundant definitions of the same classes at the domain-specific layer. Some of the domain 

specific ontologies have already been developed for the AIM covering areas such as crops, animals, 

agricultural products as well as farms and farmers. It should be noted that the AIM is among the dominant 

candidate data modelling solutions for reuse within the context of Ploutos requirements for semantic 

interoperability.  

3.2.4 Atlas 

The H2020-Atlas (https://www.atlas-h2020.eu/) is a sister project of DEMETER having as main objective to 

address the lack of data interoperability in agriculture by combining the use of agricultural equipment with 

sensor systems and data analysis. The project will build a service architecture – called the ATLAS platform - 

that will provide hardware- and software-interoperability layers which will enable the acquisition and sharing 

of data from a multitude of sensors and the analysis of this data using a multitude of dedicated analysis 

approaches. The benefits of data driven agriculture will be demonstrated using the ATLAS platform within a 

multitude of pilot studies. Around these pilot studies, so called "Innovation Hubs", a network of end-users, 

service providers, researchers and policy makers along the agricultural value chain, will be established to 

exploit the benefits of digital agriculture to a larger audience. The ATLAS project will not define a common 

data model in order to facilitate data sharing based on common vocabularies but it will follow an ad-hoc 

service-oriented interaction among interacting entities.  

3.2.5 Stargate 

The ongoing H2020 STARGATE project (https://www.stargate-h2020.eu/) focuses on Climate Smart 

Agriculture and on the improvement of the farming systems and landscape management. The project aims 

to improve existing models, methods and practices aiming to mitigate climate change related risks that affect 

agriculture.  The STARGATE framework develops a model for Climate Smart Agriculture cycle outlining the 

rationale for, and how and where climatic data can be utilised for smarter decision making. It highlights the 

types of data-and models’ that are potentially useful for decision making, where it is commonly found and 

how it can be utilised, considering on the same time privacy and legal issues. Stargate approach to address 

the above-mentioned challenges is to use and apply Linked Data as a federated layer enabling the publication 

and access to the different datasets as an integrated and richer knowledge source that can be reused and 

exploited by the different climate management tools and decision support systems.  Linked Data is 

increasingly becoming one of the most popular methods for publishing data on the Web due to the benefits 

                                                           
7 https://h2020-demeter.eu/wp-content/uploads/2020/10/DEMETER_D21_final.pdf 

8 https://www.etsi.org/deliver/etsi_gs/CIM/001_099/009/01.01.01_60/gs_CIM009v010101p.pdf 

https://www.stargate-h2020.eu/
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it can provide (e.g., improved data accessibility, support for data integration and interoperability, knowledge 

discovery and linking). To adopt this approach, Startgate designed and deployed a set of Linked Data 

pipelines, by reusing and customizing results and deployments from previous and other on-going projects 

(e.g., DataBio, CYBELE, DEMETER, SIEUSOIL, etc.) to carry out the different tasks required for the generation 

and publication of the source datasets in Linked Data format, addressing the (semantic) interoperability and 

providing the basis for the integration and querying of the datasets.  
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4 Technical requirements for Ploutos’ platform 
4.1 Individual SIP scenario-based technical requirements analysis 

As it was stated at the introduction of this deliverable one of the main objectives of Task4.1 effort is to 

contribute on the specification of the design principles and the technical requirements that will guide the 

development of the Ploutos data sharing framework. Towards this scope, a scenario-based requirements 

analysis methodology was followed (Sutcliffe, 2003) for each Ploutos SIP. Information was directly provided 

by the SIP leaders, through a series of SIP-dedicated workshops and the completion of the baseline “Scenario-

based technical requirements” questionnaire (included in the Appendix). During these workshops, 

participants were asked to describe real world scenarios tailored to the context of their SIP, the obstacles 

they are facing and potential future perspectives through the utilisation of Ploutos data sharing solutions. 

Based on the analysis of the described current and future scenarios various parameters of the data sharing 

solutions to be implemented are defined. In addition, details on currently utilised data modelling approaches 

were documented. This SIP analysis, also, provides information on the “Dataset content and Provenance”, 

the “Standards and Metadata”, “Data Access and Sharing Policy and Archiving”, “Maintenance and 

Preservation”. 

In the following sections the main outcomes of the received replies are categorised as replies to three main 

questions: 

 What do we understand by the problem/challenges to address? 

 What is the ideal solution?  Roadmap! 

 What is a realistic technical solution? 

It should be noted that the analysis will continue and the respective detailed technical requirements will be 

documented along with the technical specifications, including the high-level architecture of the Ploutos data 

sharing framework, in “D4.4: Initial agri-food data-sharing reference architecture” to delivered in M8 

and “D4.3: Data interoperability enablers” in M12. 

4.1.1 SIP1 - Supporting a frozen fruit value chain with 
small farmers, to optimise production, reduce environmental 
footprint and re-use the data for certification and subsidies 

 What do we understand by the problem/challenges to address? 

The main challenges have been identified for SIP1 are the following: 
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 There is a need to improve existing farming practices applied by the farmers. The farming advice, 

currently provided by the advisors (Novaplan), are quite generic and are not tailored to each farm’s 

(micro-climate) conditions and actual agronomic practices due to lack of the respective agro-

environmental data. Changing agronomic practices e.g., reduction of pesticides inputs will only be 

feasible if the recommendations provided to farmers are in alignment with evidence from the fields. 

 There is a need to improve the (GLOBALG.A.P) certification process of the fruit produced. Certification 

is based on an auditing process of the farming practices. Currently, the farming practices are recorded 

manually on spreadsheets (farm calendar in excel sheets), often in a retrospective way with the help of 

the farmer advisor.  This process is not accurate enough, prone to errors and manipulation. 

 Information flow among all participating stakeholders (farmers, food processing factory, certification 

authority, consumers) needs to be improved. A lack of digitization, and the use of proprietary/closed 

systems doesn’t allow systems to interoperate.  

 What is the ideal solution?  Roadmap! 

Deploy a full suite of Smart Farming (SF) tools that would allow the collection of agro-enviromental data at 

farm level, the digital recording of farming practices (farmer’s calendar), the secure storage and management 

of the respective information items. These data will be modelled based on standardized data formats and 

will be shared through standardized APIs. The respective datasets will feed scientific models (coded as 

computing algorithms) in order to generate predictions and recommendations concerning on the farming 

practices that need to be applied. 

The actual farming practices undertaken should be accompanied by additional evidence (e.g., a fertilization 

action will be registered in farmer’s calendar along with the invoice of purchase of the fertilizers) that would 

then be available for automatic retrieval by authorized entities (e.g., certification authorities) thereby 

allowing the real time evaluation of the agronomic practices that result in a food product. Given that all data 

will be modelled with standardized semantics, inference algorithms will be able to automatically deduce the 

sustainability of the applied farming practices. A similar approach should be followed in order to serve the 

need of consumers on tracing the origin and the applied practices of fruits and fruits by-products. 

 What is a realistic technical solution?  

Given limited adoption of data driven technologies in this SIP until now, the opportunity exists for extensive 

deployment of the SF tools available in the project. Specifically, this SIP make use of the gaiasense SF solution 

(http://www.gaiasense.gr/en/gaiasense ) is foreseen. However, given that the gaiasense SF is a proprietary 

system using custom data models, data interoperability enablers need to be deployed in order to facilitate 

the sharing of the data collections (e.g., farming practices) and support the openness/accessibility of the 

involved ICT systems. The semantic models on farming practices to be developed within Task T4.2 and the 

Ploutos data management/sharing mechanisms of T4.3 will be utilized for this purpose. Interoperability 

enablers will act as data translators that will query the underlying system’s API (e.g., gaiasense API) and will 

translate datasets according to the appropriate semantics. Given that there is no unique standardised 

approach for modelling agri-food data a hybrid solution on dominant data models (de-facto standard) needs 

to be followed.  

The Ploutos traceability solution will be connected with all the involved systems (e.g., gaiasense, Alterra) and 

will facilitate the access to all the needed data to secure certification and sustainability related labels (e.g., 

GGFSA and the “Macedonian Land Products” label of Central Macedonia Region).  

4.1.2 SIP2 - Better food-chain contracts for improved 
durum wheat production 

 What do we understand by the problem/challenges to address? 

The main challenges that have been identified for SIP2 are the following: 

http://www.gaiasense.gr/en/gaiasense
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 The contract conditions between durum wheat producers (Farmers) and food industry (Barilla) should 

be changed because currently farmers are facing an imbalance in supply and demand, and production 

covers only the 70% of the internal needs of Barilla. 

 Durum wheat producers (farmers) are, most of the times, exposed to adverse situations during the crop 

seasons, risks such as weather conditions and infections that can damage their crop, decrease the quality 

of the durum wheat as well as affect the final price of their product. For this reason, it is important to 

receive thoughtful advice from an advisor to prepare for such situations and guide them properly in 

order to secure their crop. 

 New technologies should be introduced to farmers in order to encourage a more sustainable and 

manageable crop. 

 What is the ideal solution? Roadmap! 

The ideal solution is for Barilla (as the product consumer) to collaborate with durum wheat producers in 

order to include insurance in the contract, which will protect them from risks linked to the unmanageable 

events that can happen during the cropping stage (i.e., linked to weather conditions). Such risks make it 

impossible for durum wheat producers to meet the safety and quality requirements agreed in the contract. 

The proper use of ICT tools and the building of trust of the farmers in their utilisation will support the early 

identifications of risk along with the ideal implementation of risks mitigation activities. 

Additionally, the use of a specific decision support system (DSS, granoduro.net, provided by Horta), can 

guarantee the safety (e.g., mycotoxin contamination) and the high quality of the product (e.g., grain weight 

and protein content) for the food industry, as well as the sustainability of the crop management. 

 What is a realistic technical solution?  

The further improvement of the contracts can be supported through the introduction of a parametric 

insurance mechanism in the durum wheat value chain obtained with the use of the Decision Support System 

(DSS) which can help durum wheat producers ensure the safety of their crop as well as meet the quality of 

their product.  

The use of the DSS can provide data driven solutions to farmers which can help them take the better decisions 

during the crop season. The parametric insurance mechanism will be connected with the DSS and it will be 

evaluated in order to determine if it is possible to apply such facility in the contracts. 
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4.1.3 SIP3 - Empowering consumers through 
crowdsourcing to take back control over their food and create 
healthy, sustainable, fair trade products 

 What do we understand by the problem/challenges to address? 

The main technological challenges that have been identified for SIP3 are the following: 

 Deploy smart farming services capable of offering the appropriate advice to farmers in order to 

implement sustainable (input reduction) cultivation practices. It will be necessary to deploy and operate 

the appropriate hardware and software infrastructure for data collection, storage and analysis. 

Summaries of sustainable cultivation practices need to be recorded and made available to authorised 

3rd parties through the implementation of data sharing mechanisms protected by access control 

policies.  

 Advanced crowdsourcing technologies for collecting consumers opinions on the properties of new 

products.  

 Traceability services that will allow the on-the-fly collection and provision of data that are related to the 

food product (farming practices, processing stages, origin). This type of service will support the 

transparency of food production and will give evidences to the consumers of the promised production 

process. 

 Data interoperability services that will support the above objectives. 

 What is the ideal solution?  Roadmap! 

Deploy a full suite Smart Farming (SF) solution that will allow the collection of agro-enviromental data at farm 

level, the digital recording of farming practices (farmer’s calendar), the secure storage and management of 

the respective information items. These data will be modelled based on standardized data formats and will 

openly be shared through standardized APIs. The respective datasets will feed scientific models (coded as 

computing algorithms) in order to generate predictions and recommendations on farming practices that 

need to be applied aiming to reduce overall inputs. The evidence of the applied farming practices will be 

linked to the food products from farm to the retail store shelf. Potential consumers will be able to retrieve 

on-demand the appropriate data logs of farming practices and evaluate whether a food product complies 

with the set of properties referring to “CQLP”. 

 What is a realistic technical solution?  

A suite of environmental sensing equipment along with data collection and processing mechanisms that 

support intelligent decision making with regards to farming practices will be deployed. Through the use of 

the gaiasense smart-farming services farmers participating in this SIP are expecting to have access to the 

following: 

a) real time access to weather conditions at the farm 

b) weather forecast on a parcel level 

c) Visual indications on potential future pest infestations and current irrigation needs 

d) Recommendations on pest management and irrigation actions 

These data collections along with the decision support services (farming practices recommendations) will 

support the farmers on optimising the applied farming practices (use of pesticides, fertilisers, and irrigation 

water. In addition, the smart farming technologies will allow the detailed collection and digital storage of the 

farming practices applied. Additional data related with the processing of the harvested products will be 

collected and stored through the Ploutos Data management platform. The Ploutos traceability service will be 

able to collect data from different sources and render them to the authorize actors (e.g., consumers). To this 

end, selected data will be available to the consumers as evidences of the applied practices that are escorting 

a food product.  
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In addition, the Ploutos traceability framework will allow the transparent and distribute storage of 

heterogeneous information with regards the origin of the various ingredients (e.g., milk, flour, eggs) that 

have been utilized for the production of the final food product (e.g., bread, cookies, cakes). This process will 

support the “CQLP ingredient products” certification.  

In order to facilitate data sharing the Ploutos data interoperability enablers and data management platform 

will be utilised. 

4.1.4 SIP4 - Traceability solutions covering the 
Horticulture Greenhouse Value Chain to improve overall 
efficiency, sustainability performance and brand recognition 

 What do we understand by the problem/challenges to address? 

The main challenge of SIP4 is to link the data recorded in the pre-harvest and post-harvest process to develop 

a traceability system from the producer to the wholesaler. The linkage of the different data sources makes it 

possible to analyse the totality of the data to improve crop management, enhancing the production and the 

quality of the product and therefore the economic input for the producer. On the other hand, the 

improvement of the quality permits the reduction of waste especially at the agribusiness level. The post-

harvest process data can be used to improve the product storage condition and accordingly to improve 

product quality. 

 What is the ideal solution?  Roadmap! 

The ideal solution is to fully digitize the crop management process during the growing season, which means 

that the grower will record all daily tasks using a Farm Management Information System (FMIS). The farmer 

should use precision agricultural machinery that allow him to record phytosanitary application data, for 

example. In addition, the product must be traced from the farmer to the agro-industry, where the product 

will be processed, categorized and packaged. This post-harvest process should also be tracked using different 

data logging technologies. A more precise data collection approach could also be used, especially in the 

greenhouse system which consists of collecting crop management data by row of plants. The data recording 

per row of plants would allow for more precise data on crop management such as fertigation, etc. Linking 

different data will allow the consumer to go back through the data to find out in which row of plants the 

product was produced. 

 What is a realistic technical solution?  

The proposed solution has some characteristics of the ideal solution. Although the ideal is to record data 

prior to harvest by row of plants, the proposed solution allows data to be recorded at the greenhouse level 

where crop management is homogeneous. In addition, for those data that cannot be automatically registered 

as daily tasks, the proposed solution captures these data through a special form during an interview with the 

producer, which could allow the development of a future FMIS especially for the greenhouse system of 

production. Postharvest data, such as total production, product category and economic value, are already 

recorded by an ERP system that allows evaluating the productivity effect of the solution to be developed. 

4.1.5 SIP5 - Smart Farming on rural farms demonstrating 
its benefit in the wider agri-food community and co-creating 
new food products and services 

 What do we understand by the problem/challenges to address? 

The main challenges that have been identified for SIP5 are the following: 
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 Expand the SMART farming approach in the rural areas by increasing the number of participating farms 

and the number of on-farm sensors. The currently available sensors measure soil moisture, localized 

weather data, milk production height and slurry height. In the current project, there are six participating 

farms, and this is to be increased to thirty. 

 Use the SMART farming approach to improve sustainability in terms of environmental impact and 

profitability for the participating farmers. This should be achieved by making the collected sensor data 

available to analytics services and tools, and sharing the results with fellow farmers and external 

advisors. 

 Stimulate agri-food tourism by collaborating with the actors of diverse value chains and enable the 

creation of new joint products. These collaborations could, for example, provide attributes to the 

consumers that would otherwise remain invisible (i.e., credence attributes). 

 What is the ideal solution?  Roadmap! 

The envisioned ideal solution is to utilize the Ploutos interoperability and data sharing layer to create an open 

ecosystem that allows actors within the same value chain to participate in high-tech joint products while 

keeping ownership over their data. This ownership is satisfied by keeping the data at its source and only allow 

on-the-fly access if the owner approves it, e.g., by means of access policies. This could be achieved in the 

following steps: 

a) Consolidate and increase the data collected by various actors in the value chain. 

b) Use an on-boarding process to make the different actors and their collected data available via the 

Ploutos interoperability layer. 

c) Demonstrate the earned value of connecting the value chain by developing agri-food tourism and 

farmer advisory applications. 

 What is a realistic technical solution? 

A technical solution that is feasible in the shorter term is to deploy the Ploutos interoperability and data 

sharing layer and use its toolbox to translate and transform the heterogeneous data from the different actors 

into the common terminology defined by the Ploutos Core Semantic Model. By letting each actor register 

their capabilities, the interoperability layer is capable of making sure that producers and consumers of data 

will be connected on the fly whenever their capabilities match. 

This solution can be initiated by connecting the core data sources (e.g., moisture sensors) to the Ploutos 

interoperability and data sharing layer, and incrementally add derivative actors (e.g., farmer analytics 

applications, agri-food tourism applications, etc.) as needed. 

4.1.6 SIP6 - Applying soil-passport approach and 
precision farming technologies in Slovenia to increase soil 
health and sustainability as a whole 

 What do we understand by the problem/challenges to address? 

The main challenge to be tackled by SIP6 is the optimization of the process of fertilising the fields. At the 

moment the majority of farmers in Slovenia are not using any means of targeting precision fertilisation or 

pesticides. By applying specific fertilisation plans, farmers could reduce costs and reduce impact on the 

environment. In order to achieve this, the current state of the soil in the field needs to be monitored and 

captured. Therefore, the main parameters that define the health of the soil need to be determined and 

various methodologies are needed to measure these parameters. The complete overview can be maintained 

in a so-called soil passport that forms the basis for a fertilization plan that needs to be derived. Such a plan 

indicates the amount of fertilizers and pesticides that need to be added to the soil at specific locations in the 

field. So, the challenge is which methodologies to be used to measure soil parameters on a farm, make that 

data available to partners that can determine a fertilization plan and to organizations that can certify that 

the farm is operating on a higher sustainability level. 
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 What is the ideal solution?  Roadmap! 

The ideal solution is to fully apply existing technology to measure and collect the main soil parameters. This 

includes the pedological profile of the soil, satellite and drone imaging to detect plant anomalies and mapping 

of soil characteristics and soil sampling for lab analysis to determine the soil health in terms of nitrate 

concentration etc. The collected data should be digitally recorded, securely stored and made available to a 

fertilization planner that provides a plan for the farming practices (farmer’s calendar). These data will be 

modelled based on standardized data formats and semantics and will openly be shared through standardized 

APIs. The respective datasets will feed scientific models (coded as computing algorithms) in order to generate 

predictions and recommendations on farming practices that need to be applied. Applied farming practices 

that will be escorted with additional evidences (e.g., a fertilization action will be registered in farmer’s 

calendar along with the invoice of purchase of the fertilizer) will be available for automatic retrieval by 

authorized entities (e.g., certification authorities) allowing the real time evaluation of practices that escort a 

food product. Given that all data will be modelled with standardized semantics inference algorithms will 

automatically deduce the sustainability of the applied farming practices. Finally, also other organisations 

across the supply chain can easily access this data and can get evidence that the product has been produced 

according to a high level of sustainability and in an environmentally-friendly manner. 

 What is a realistic technical solution?  

The SIP leader indicates that they want to realise a hub that enables access to the data collected at the farm 

to make a fertilization plan. Activities using satellite imagery, drone imagery, soil analysis and electric 

conductivity will be performed by the SIP. A realistic technical solution should make as much data of the farm 

as possible available for secure access in the format and semantics of the Ploutos core semantic model. This 

can be done using the Ploutos data translator that connects to the data sources on the farm and makes it 

available to multiple other organisations (such as DIH, Termodron and KGZS) in terms of the Ploutos core 

semantic model. In addition, the Ploutos interoperability and data sharing layer of the Ploutos platform takes 

care of the connection between the IT systems and services of the partners in the SIP. As a result, the data is 

available in a common format that can be used via Ploutos by multiple different stakeholders. 
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4.1.7 SIP7 - Supporting wine producers in taking 
advantage of the changes in labelling regulations 

 What do we understand by the problem/challenges to address? 

The main challenges have been identified for SIP7 are the following: 

 There is a need to improve existing farming practices applied by the farmers. Advisors need more data 

from the field in order to feed scientific models that will help them to generate farming advice. These 

data include micro-climate conditions, applied farming practices, insights on crop development (growth 

stages), etc. This process needs to be supported by a smart farming system also including Decision 

Support on Irrigation, Fertilisation, and Pest Management. 

 A traceability service that will allow the on-the-fly collection and provision of data that are related with 

the applied (farming & processing) practices of wine grapes. The traceability service will allow wine 

consumers to verify the farming practices, the variety and the location that the grapes were produced. 

 What is the ideal solution?  Roadmap! 

Deploy a full suite of Smart Farming (SF) tools that will allow the collection of agro-enviromental data at farm 

level, the digital recording of farming practices (farmer’s calendar), the secure storage and management of 

the respective information items. These data will be modelled based on standardized data formats and will 

openly be shared through standardized APIs. The respective datasets will feed scientific models (coded as 

computing algorithms) in order to generate predictions and recommendations on farming practices that 

need to be applied. 

Applied farming practices that will be escorted with additional evidence (e.g., a fertilization action will be 

registered in the farmer's calendar) will be available for automatic retrieval by authorized entities (e.g., 

certification authorities) allowing the real time evaluation of practices that escort a food product. Summaries 

of these data collections, modelled with standardised semantics will be available for retrieval through 

standardized APIs to potential wine consumers that want to retrieve additional evidence on farming 

practices, grapes variety, terroir’s weather conditions, etc.  

 What is a realistic technical solution?  

A suite of environmental sensing equipment along with data collection and processing mechanisms that 

support intelligent decision making with regards to farming practices will be deployed. Through the use of 

the gaiasense smart-farming services farmers participating in this SIP are expecting to have access to the 

following: 

a) real time access to weather conditions at the farm 

b) weather forecast on a parcel level 

c) Visual indications on potential future pest infestations and current irrigation needs 

d) Recommendations on pest management and irrigation actions 

The smart farming technologies will allow the detailed collection and digital storage of applied farming 

practices. Additional data related with the processing of the harvested products will be collected and stored 

through the Ploutos Data management platform. The Ploutos traceability service will be able to collect data 

from different sources and render them to the authorize actors (e.g., consumers). Connecting the gaiasense 

and the systems of OenouYi winery with the Ploutos traceability solution will help in collecting all the needed 

data/proof to secure a digital labelling solution that will promote the related product quality and 

sustainability information to the consumer. 
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4.1.8 SIP8 - Carbon Farming: compensating farmers for 
climate friendly soil management 

 What do we understand by the problem/challenges to address? 

The main challenge to be addressed by SIP8 is the development of a technological solution that supports a 

compensation system for farmers that optimize carbon sequestration on their land. The sequestration of 

atmospheric carbon in organic, agricultural soils can be influenced by soil management. Natural processes in 

the soil make it the biggest carbon sink on land. Carbon farming focuses on agricultural soil management that 

optimizes these processes and therefore the amount of atmospheric carbon that is captured in the soil. One 

of the sub-challenges is how to quantify the amount of soil carbon and based on which parameters that is 

determined. At the moment such measurements are done by physical lab analysis on a soil sample. An 

alternative that needs to be studied is how soil carbon parameters can be monitored on the field and how 

predictive model can be derived to determine the soil carbon based on these parameters. In addition to 

measurements in the field the predictive model will also be based on environmental conditions, such as local 

weather and air conditions. These data are maintained in different, heterogeneous data sources, most 

probably not at the farm. In order to derive the predictive model, this data need to be made accessible and 

interoperable. In addition to all this, the practices and actions of the farmer on the field to improve carbon 

farming need to be maintained and made accessible to a compensation system that generates a financial 

incentive for the farmer. The data sharing and exchange to support the compensation system needs to be 

defined and realized. 

 What is the ideal solution?  Roadmap! 

The ideal solution from a technical point of view is to install and use existing technology for measuring and 

monitoring the soil carbon parameters on the field and collect real-time data of these parameters. This data 

is fed into a data analysis system that also connects to and retrieves data from external data sources, like air 

and weather conditions. These data sources are made interoperable from a syntax and semantic point of 

view using existing or newly developed standards. The state-of-the-art data analysis methodologies are 

applied to derive a predictive model for soil carbon sequestration, like deep neural networks, genetic 

algorithms, reinforcement learning, evolutionary computing, etc. Finally, the measured data, predictive 

model results and farmer practices are made accessible to a compensation system that calculates how much 

financial compensation is given to the farmer. The business model and business case for the compensation 

system needs to be worked out as well of course, but is not part of the technical solution. 

 What is a realistic technical solution?  

From a realistic point of view, the Ploutos platform can support this SIP by providing a Ploutos Core Semantic 

Model that encapsulates the parameters necessary to measure soil carbon sequestration. This Ploutos model 

can be used to semantically align the data measured on the field with the data collected from external 

sources before it is fed into the data analysis toolbox that derives and updates a predictive soil carbon model. 

The Ploutos data translator that is part of the Ploutos interoperability and data sharing layer can be used for 

this. The same holds for the compensation scheme parameters that are exchanged between the farmer and 

the compensation organisation (e.g., ZLTO or UDEA). The existing data analysis toolbox of Framhack can be 

used to generate a predictive soil carbon model which is considered a specific component that can be plugged 

into the Ploutos platform. 
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4.1.9 SIP9 - Facilitating the transfer of surplus food from 
farms to socially disadvantaged groups, by aligning logistics 
and processes 

 What do we understand by the problem/challenges to address? 

Food waste has a multitude of impacts on a diverse stakeholder groups (from production to consumption), 

including environmental, social and economic. Large quantities of food waste are generated at almost every 

segment of the agri-food value chain (e.g., production, distribution, retail). At the same time our society is 

faced with a considerable problem of world-wide poverty and hunger. Surplus food re-distribution is often 

considered as part of the solution for food waste and loss management. However, from the technical/ 

operational point of view, different processes concerning surplus food (re-)distribution are still being 

managed manually. This is a major obstacle given that they require coordination among so many 

stakeholders involved.  

Another major obstacle for facilitating surplus food redistribution in both countries of SIP 9, Serbia and North 

Macedonia, is the existence of VAT on all food donations. These issues can be solved by aligning the logistics 

and making the necessary innovations. By creating a one-stop-shop which is, in a way, a Digital Twin tool that 

reflects and aligns different processes necessary for redistribution we can spart real change. Putting in place 

an online food redistribution management platform will gather all relevant stakeholders (i.e., donors, key 

umbrella organisations and recipients) in one place and provide them with a tool that can grant the necessary 

information and process automation. This way, both awareness and food donations themselves, can be 

raised, which could open to road towards much needed legislation changes. 

 What is the ideal solution?  Roadmap! 

The ideal solution for reducing food waste and increasing surplus food redistribution could be described 

through unification of multiple different parts that act as a complete service. 

1. An online tool (platform) for posting surplus food donations, with a special feature for stakeholders to 

analyse their own trends and calculate cost benefits of donating food waste instead of destroying it.  

2. A full logistics system with capabilities to process food donations and requests (through the platform), to 

provide transportation and manage the donation process from start to finish while implementing JIT (“Just 

in time”) methodology wherever possible. 

3.  In addition to being the tool for automation and digitalization of surplus food redistribution processes, 

the ideal solution (platform) should also have an aspect oriented towards the education of general public on 

the importance of the food waste management and donations. By enabling the citizens to participate, learn 

and have a conversation through both online and offline events we hope to change the regulations regarding 

the VAT on surplus food donations. Furthermore, we aspire to raise awareness about environmental changes 

influenced by food waste, and many other important topics related to food waste. 

 What is a realistic technical solution?  

Due to the low technological literacy among potential platform users (mostly on the recipient side), the best 

fit for the current state of affairs is putting in use a semi-automated surplus food redistribution one-stop 

shop that will provide administrator surveillance and technical support for all users. Users will still have the 

opportunity to simply connect with food donors/recipients and by doing that create a more even field for all 

participants in the food donation domain, as well as build a large database that will enable more effective 

and more efficient surplus food redistribution management. Through partnering with the relevant actors and 

umbrella organizations across the food donation value chain such as Food bank Belgrade and Red Cross of 

Vojvodina, SIP9 will ensure logistics capacity for all registered users. Also, different types of events will be 

organized through the platform, such as charity fundraising events, gleaning events, educational/discussion 

events and many others. Awareness raising will be done through implementing a strong dissemination 
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strategy, as well as a well-rounded communication plan. This still remains a big step forward in a sense of 

automating surplus food redistribution processes and improving established practices. 

4.1.10 SIP10 - Increase sustainability in the grapevine 
sector by introducing payments for ecosystem services 

 What do we understand by the problem/challenges to address? 

The grapevine sector is progressively losing economic sustainability because of several reasons. For this there 

is a need to help growers face this economic crisis and provide them an additional revenue. 

There is an increasing voluntary (or over-the-counter) market for Carbon Credits (CCs), in which CCs can be 

sold to industries and individuals willing to voluntarily compensate for their emissions or provide an 

additional contribution to mitigating climate change. There is a need to remunerate the CCs that are saved 

by farmers through proper vineyard management. 

 What is the ideal solution?  Roadmap! 

The ideal solution for SIP 10 is the establishment of a system for the calculation and tracing of carbon credits 

saved by farmers during the sustainable vineyard management (farmers’ association 7Colli) developed by 

implementing new functionalities into the DSS (Decision Support System) vite.net of Horta. Additionally, the 

introduction of a parametric insurance mechanism for the failing of sustainable vineyard management 

through the DSS (specifically for the control of pests and diseases) is necessary as well as a system for 

calculating the VER (Verified Emission Reduction). The possibility to calculate CCs saved during the field phase 

and their selling on the free market represent a new income for farmers while the use of DSS can also make 

possible a reduction of costs for the management of viticultural operations. 

 What is a realistic technical solution?  

The realistic technical solution for SIP 10 is the following: 

a) Establish a system for the calculation and tracing of Carbon Credits. The DSS vite.net® was developed 

for sustainable management of vineyards and is intended for the vineyard manager (the person who 

makes decisions about the vineyard management or suggests the proper actions to the grape-grower). 

The DSS has two main parts: (i) an integrated system for real-time monitoring of the vineyard 

components (air, soil, plants, pests, and diseases) and (ii) a web-based tool that analyses these data by 

using advanced modelling techniques and then provides up-to date information for managing the 

vineyard in the form of alerts and decision supports on the tactical management of treatments and 

other cultural practices. In order to calculate the CCs new functionalities will be added to the DSS. 

b) A parametric insurance mechanism will also be introduced for the failing of sustainable vineyard 

management through the DSS (specifically for the control of pests and diseases). After adding 

functionalities to the DSS it is expected to be an oracle for the parametric insurance mechanism. 

 

4.1.11 SIP11 - Introduction of IoT solutions through 
NADIA platform to the agro-food sector and generate synergies 
between tourism and agriculture 

 What do we understand by the problem/challenges to address? 

The agricultural sector lags behind the other sectors in terms of innovation and adoption of the new 

disruptive technologies. Currently, the farming practices and the data related to harvesting and seeding are 

recorded manually on spreadsheets (farm calendar in excel sheets), often in a retrospective way with the 

help of the farmer advisor. This process is not accurate enough, prone to errors and manipulations. 
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The challenge is to make everybody, especially those related to the world of tourism aware of how agriculture 

is essential for tourism and show them how tourists are interested in the agricultural part of our islands (as 

well as it also being essential in the supply of local food, etc). There is a need to give more accurate 

information to consumers/ tourists on the quality of the products (certifications and labels). That information 

can also be used to inform consumers/ tourists, not only on the quality of the products but also on new 

tourist activities linked with the agri-food sector.  

 What is the ideal solution?  Roadmap! 

The ideal solution for SIP 11 comes through the following deployments: 

a) Deploy a full suite of Smart Agriculture applications that will allow the collection of agro-enviromental 

data at farm level, the digital recording of farming practices (farmer’s calendar), the secure storage 

and management of the respective information items.  

b) Use traceability solutions to share information throughout the whole value chain, allowing to generate 

more efficiencies and trust among the whole value chain and making easier the certification processes. 

c) Deploy sensors and other devices in order to achieve a multidevice monitoring in real time to check 

temperature humidity etc as well as create a benchmarking tool to make lists with all the data collected 

from sensors and generate a catalogue which improves the information that can be shared with tourist 

operators. 

 What is a realistic technical solution? 

The realistic technical solution is the following: 

a) Deploy a full suite of Smart Agriculture applications that will allow the collection of agro-enviromental 

data at farm level, the digital recording of farming practices (farmer’s calendar), the secure storage 

and management of the respective information items. The introduction of the IoT platform NADIA in 

AGROMA will help to reduce costs and be more efficient (water consumption, pesticides). 

b) Use the PLOUTOS traceability solution that will contribute to give more accurate information to 

consumers on the quality of the products (certifications and labels) 

c) Deploy sensors and other devices to AGROMA in order to collect and real-time check data with regard 

to Temperature (soil and air), Humidity (soil and air), Harvest data, Blooming, Product traceability, 

Production data and Farm logs. The data can be inserted in NADIA platform  

d) Create a benchmarking tool to make lists with all the data collected from sensors and generate a 

catalogue which improves the information that can be shared with tourist operators 

e) The development of new functionalities on the NADIA platform adapted to the requirements of the 

agri-food sector and its value chain, and supporting the link between agri-food and tourism. 
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5 Analysis and Ploutos platform design 
This section initially presents a high-level gap analysis on technological areas related with the Ploutos 

objectives. The section also elaborates on the technologies identified from the SIP scenario analysis. 

5.1 Data Standards and Interoperability 

Advances in ICT and sensing technologies and the increasing adoption of innovative data-driven agri-food 

practices make the deployment of large-scale data collections networks capable of recording and processing 

sensitive information more feasible. Given the heterogeneity of agri-food technologies currently in use, data 

are described and exchanged with completely different data models specific to each proprietary platform. 

This results in systems that are mainly isolated and act as “vertical silos” and impede the creation of cross-

domain, cross-platform and cross-organisational services due to their lack of interoperability and openness 

between systems. The current status of agri-food sector is that although vast volumes of data are generated 

most of them are not currently exploited to any extent, and in many cases integration between systems 

would be essential for capturing the maximum potential value. This is not for a lack of appropriate data 

models for this sector but rather a combination of large-scale ignorance, resistance to the adoption of 

standards developed by other communities, and the technical weakness that the most extensively used 

standards do not have fully developed semantics. The need for the adoption of common and standardised 

syntactic and semantic information models along with the appropriate technological tools (e.g., data 

translators) that will act as interoperability enablers on existing-already in use-legacy systems has been 

identified as necessary step. 

Ploutos will adapt and evaluate existing best-practices concerning data interoperability mechanisms with a 

pragmatic approach, focusing on the requirements imposed by the cross-domain agro-food ecosystem. Given 

that significant resources and efforts have been invested to data interoperability for the agri-food sector the 

time is ripe for exploiting these efforts from an innovation driven perspective.  

The development of the FAIR principles for data (Findable, Accessible, Interoperable, and Reusable) and their 

application to the agri-food domain are an important step forward. Some recent projects appear to be 

adopting such an approach. As it was shown in section 2.2, the recently started H2020 research and 

innovation projects DEMETER and ATLAS are intending to provide ICT mechanisms that will facilitate the 

integration of digital agricultural platforms and data flows. A similar objective was pursued by the large-scale-

pilots IoF2020 where the vision of a system-of-systems ecosystem of ICT services focusing on the agri-food 

domain is currently being developed. Towards the same goal, standardisation bodies (e.g., ETSI, GS1) and 

technical alliances (OGC-Agriculture Domain Working Group, AIOTI-Working Group on Smart Farming and 

Food Security) are also contributing to agri-data harmonisation efforts.  

5.2 Technologies to be adapted in Ploutos 

In view of the state-of-the-art presented in Chapter 2 and the analysis of the SIP technical requirements 

described in Chapter 3, the Ploutos platform will focus on reusing and extending technologies that enable 

greater and more effective flow of data between farmers and other stakeholders. Table 1 provides a list of 

the technologies that have been identified as necessary for the realisation of the respective SIP. As was 

expected “data capturing”, “data interoperability and analytics”, and “traceability” are among the key foci of 

the Ploutos ecosystem.  

Table 1. Technologies identified through the SIP scenario analysis 

Technology type SIP id 
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“Smart farming” or “IoT” or “Data capture equipment for agricultural 

machinery” 
1, 3, 4, 5, 6, 7, 8, 11 

“Traceability” 1, 2, 3, 4, 5, 7, 9, 10, 11 

“Data interoperability”, “Data sharing”, “Data driven technology" 1, 2, 3, 5, 6, 7, 9, 10, 11 

“Decision Support Systems” 2, 9, 10 

“Insurance platforms” 2, 10 

“Data driven technology” 5 

“Satellite imagery” 8 

“Algorithms for detection of measures from the raw data” 8 

 

5.2.1 Data capture  

Farmers and food producers need to have the ability to collect data pertaining to their own operation through 

the use of a variety technologies. Significant quantities of agricultural data and a wide variety of datasets are 

collected through a variety of means ranging from webforms to GPS and remote or proximate sensing. 

Agricultural data originate from various sources including: 

 Local or remote application forms (manually) capturing farm practices and decisions (e.g., for FMIS 

or certification inspection) 

 Farmers’ fields with the use of ground sensors, such as weather stations and soil sensors. 

 Hand-held crop sensors or tractor mounted sensors (e.g., measuring quantities of fertigation). 

 Data from remote airborne sensors, including unmanned aerial vehicles, airplanes as well as satellites 

(e.g., providing hyperspectral image data). 

 Spatial and temporal historical data gathered by governmental and third-party organizations; 

distributed via online repositories and web services. 

 Data relevant to farm decisions such as prices delivered through online web services; and derived 

through crowdsourcing-based techniques from mobile phones (e.g., reflecting consumer 

preferences). 

5.2.2 Interoperability and data standards  

With regards to data harmonisation and data sharing, Ploutos will build on the existing body of data standards 

formats (e.g., AEF-ISOBUS, GS1 EPCIS, ETSI-NGSI-LD24, as well as ontologies such as FoodOn and Agrovoc) 

and will be building on and extending where possible the use of open data across the food system.  Due to 

the versatility of SIPs, a number of standards will be used to ensure interoperability and proper 

communication, protection, and reusability of the generated data.  Existing data standards (e.g., AEF-ISOBUS, 

ICAR, AgGateway, ETSI-NGSILD, GS1- EPCIS), will be integrated, where appropriate, in order to develop the 

Ploutos Common Data Model that will facilitate heterogeneous data integration and interoperability for the 

agri-food domain. A core semantic model (ontology) will be developed focusing on the provision of unique 

identifiers, the geolocation coordinates of the data, and machine-readable descriptions of the data 

processing protocols that the data has undergone, using as much as possible the existing standards.  

It is important to note that as existing, legacy, systems cannot be expected to change their internal data 

models or APIs, technology providers in the project will be encouraged but not obliged to change their 
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existing practices. Obviously, the wider adoption of the Ploutos Common Data Model will reduce the need 

for the development of adaptors/translators for the translation of data formats. 

5.2.3 Architectures for data sharing  

A data interoperability reference implementation for translating data providers’ internal data models to 

standardized data models will be developed. This core service is a light-weight data translator which will be 

bundled as a deployable module (e.g., using Docker technology). This module will need to be customised 

depending on the underlying data models of data providers (FMISs, Certification Authorities, Food 

processors, etc.). The data translator will retrieve the relevant data from the underlying data provider and 

convert the data stream according to Ploutos’ standardized, semantically enriched data model. The Ploutos 

standardized data model will utilize JSON-LD as a preferred format enabling easy interlinking of data based 

on common URIs for location, data types, crops, diseases etc. Data interoperability approaches to be 

developed will also consider if appropriate the use of Ledger technology. 

Ploutos will specify a Reference Architecture in support of data driven agricultural services and end user 

applications relying on a “system of systems” vision. The aim is to provide a context information management 

layer that will break the silos of information associated with the several vertical smart solutions, information 

systems and connected devices, enabling the secure and privacy-aware mediation of information across agri-

food processes. This approach will be entirely in accordance with the FAIR principles for making data 

Findable, Accessible, Interoperable, and Reusable. Data sharing and access will also integrate with our 

blockchain/ledger technology to ensure clear records of where data has gone and for what purpose. In view 

of the importance enabling stakeholders to control their own data, we will build on previous work on Linked 

Pedigrees in combination with Ontology Based Access Control to allow federated queries across distributed 

datasets, while permitting supply chain actors to finely control data access.  

5.2.4 Data Analysis  

Methodologies derived from the broad spectrum of AI including Machine and Deep Learning are being used 

more and more in agricultural application. Machine Learning, Artificial Neural Networks (ANNs), Decision 

Trees and Clustering are some of the methods and tools that can be used for agricultural data analysis 

purposes. For example, by using available weather data, Machine Learning models can be built to provide 

weather forecasts for the purpose of supporting decision making by farmers. Machine Learning methods are 

widely used with applications in weather and climate change, land use, weed control, animal research, crops 

and soil, as well as food security and availability. Analytics tailored to geospatial data is core to the sectors or 

remote sensing, food security and availability, and weather and climate change. In addition to the above, 

interesting use cases of advanced image recognition and processing can be found in relation to weed control, 

remote sensing, and land use - related applications. Deep learning constitutes the state-of-the-art method 

for image and language processing with promising results for addressing farming problems, such as weed 

detection, plant disease diagnosis, crop type classification, and pesticide recommendations. Techniques 

stemming from deep learning, such as transfer learning or capsule networks, will lead future decision making 

by taking into account several factors, such as environmental conditions, harvesting practices, financial 

needs, soil characteristics, or water availability. Advanced data analytics will be realised in two main 

approaches aiming to address Ploutos objectives. Based on the SIPs technical requirements analysis 

(described in Chapter 3) various SIPs foreseen the implementation of intelligent decision support systems 

where algorithms coded as software components will contribute in automated data processing and 

extraction of useful knowledge. In addition, and given that the Ploutos data sharing framework (to be further 

specified in D4.2,3,4) will be based on the use of semantic technologies the use of reasoning engines9 is 

                                                           
9 https://www.w3.org/2001/sw/wiki/OWL/Implementations 
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foreseen. Reasoning engines, also known as semantic reasoners, will allow the inference of additional 

knowledge based on logical consequences applied on existing data sets. 

5.2.5  Distributed Querying and data access  

For a significant number of Ploutos pilots, we need to provide functionalities that enable access to data 

distributed across multiple participants. Examples include, most obviously, tracking and tracing but also 

where data services such as analytics for farm DSS need to draw on data from multiple sources. In such cases, 

data needs to remain in the control of the relevant stakeholder, but it must be possible to query across all 

participants in an ecosystem or supply web. As noted above, the proposed architecture will allow for 

federated data sets to be queried in such a manner that a) legacy systems are left undisturbed, and b) 

individual stakeholders can control who has access to the what part of their data. Ploutos is building on a 

body of existing research and development in this area, and will provide a solution based on a combination 

of Semantic Web standards and “smart connectors” that act both as data format translators and forwarders 

of queries to the other relevant parties in the network. The architecture and design will be fully explicated in 

deliverable D4.3 and D4.4. 
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6 Conclusions 
This deliverable, “Technology assessment and Ploutos technical requirements”, belongs to WP4, which 

focuses on the data-driven technologies needed in order to facilitate the integrated and transparent 

information flow of currently disconnected systems and thus enable the realization and assessment of 

different innovative approaches to a variety of agri-food value chains.  

Based on extended review on existing scientific and commercial technologies and innovations from 

agricultural production to food processing, relevant projects outcomes and SIP technical requirements 

analysis Ploutos will integrate existing data standards in order to develop the Ploutos data model that will 

facilitate heterogeneous data integration and interoperability for the agri-food domain. Furthermore, in 

order to provide a high-level reference architecture that enables data sharing and cooperation tailored to 

the needs of the agri-food sector, the architecture specification will be based on agri-food innovation 

potential input combined with existing technological offerings and will include all the necessary technological 

mechanisms that facilitate secure and privacy-aware system interoperability. Information was directly 

provided by the SIP leaders, through a series of SIP-dedicated workshops and the completion of a baseline 

“Scenario-based technical requirements” questionnaire, to ensure the specificity of the designed principles 

and guidelines.   
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Appendix: Scenario-Based Technical 
Requirements 

SIP Baseline Questionnaire 

SIP Title 

 

Use Case Description 

Sustainable Innovation Pilot: [Title of the Systemic Innovation Pilot]   

Partner Organisation name: [SIP leader name]  

Use Case Scenario 

Scenario Name [Name] 

Real life problem  

[Describe the existing problem/challenges to address] 

Current Scenario  

[What are the existing activities/practices you currently use to address the 

problem?] 

Envisaged Scenario  

[What activities/practices would you like to use within Ploutos] 

 

Value proposition  

[Please formulate your value proposition as: “We help (X) do (Y) by doing 

(Z)”.  

Then please explain the value proposition of the technology/innovation 

mentioned, contributing to economic, social and environmental 

sustainability 

1) Economic: (i.e., maintenance or growth of business activities, 

employment and/or investments, increase in returns or efficiency, added 

value creation) 

2) Social: (i.e., work safety, farmer and consumer health, income security, 

(animal) welfare, workable work and landscape experience) 

3) Environmental: (i.e., circular economy, reduction of pesticides and 

fertilizers, increased use of renewable energy, reduction of food waste, 

less emissions and environmental nuisance, climate mitigation through 

fewer greenhouse gases, climate adaptation, efficient water (re) use and 

biodiversity)] 

 

Scenario-Based Technical Requirements  

Existing and Emerging technologies  

Technology 

/innovation 

● Technology/innovation Name 1 [Technology/innovation name] 

Technology Description & Goal 

[A short description of the technology/innovation] 

Add a picture of the Technology/Innovation 
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● Technology/innovation Name 2 [Technology/innovation name] 

Technology Description & Goal 

[A short description of the technology/innovation] 

Add a picture of the Technology/Innovation 

 

● Technology/innovation Name x [Technology/innovation name] 

Technology Description & Goal 

[A short description of the technology/innovation] 

Add a picture of the Technology/Innovation 

 

Do you feel the technology/innovation fulfils the needs described above? 

Is there a good match between the problem and the proposed 

innovation? Please explain 

 

Agri-food Value-chain   

Value-chain  

[In which value-chain is this technology/innovation being used] 

Production phase 

[In which part of the production phase is this technology/innovation used? 

(pre-production, production, post production, industrial processing)] 

Actor’s Position in the Value Chain 

[Who is utilising the technology/innovation, what is their position in the 

agri-food value chain (farmer, tech provider, primary processor, secondary 

processor, retailer)] 

 

Technology Readiness 

Level (TRL) 

[What is the Technology Readiness Level (TRL 7-9) per 

Technology/innovation listed above] 

● Technology/innovation Name 1, TRLx 

● Technology/innovation Name 2, TRLx 

● Technology/innovation Name x, TRLx 

 

Set of Technical Requirement  

Dataset content and 

Provenance 

Dataset & Data Description 

[A general description of the dataset: 

● Data source: what is the data source? (aggregating existing data, 

created from scratch, collected/generated, free available data, 

customer provided data, crowd-source data, transformed from 

existing data in other formats, generated via, a series of, other 

operations on existing dataset…) 

● Original sources - provenance: Links and credits to original data 

sources 

● Data-related activity: (generation, pre-processing, data filtering for 

outliers processing, analytics, distribution)  

● Operations performed: In case the dataset is a result of 

transformation or other operations (including queries, inference, etc.) 

over existing datasets 

 

Data sharing 
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A more detailed description of the data to be shared in the SIP: 

● Data elements: which data elements of the data source do you want 

to share with other partners in the SIP? 

● Metrics: Please indicate per data element the metrics related to the 

data (Num. of rows/sec, Num. of columns/sec, Num. of bytes/sec, 

Num. of images/sec, Num. of pixel/image, Total Test duration, 

Request latency, Total Throughput)] 

● Data model: do you have a data model description available for the 

data? If so, in which modelling language is it represented? UML or an 

ontology?] 

Standards and 

Metadata 

Data Types: [Data output type (csv, xls, JSON, GEOTIFF, PNG, binary)] 

Format: [The format used and underlying standards. In case the DMP 

refers to a collection of related datasets, indicate all.] 

Metadata: [Specify what metadata has been provided to also enable 

machine-readable descriptions of the dataset.] 

Data Standards: [Please provide policies or best practices that determine 

how types of data should be formatted and what metadata and 

documentation needs to be included. Putting data standards into practice 

enables data reuse and interoperability. Examples of data standards that 

might be in scope are: GS1, AgroVoc, AEF-ISOBUS, AgGateway, ETSI-

NGSILD] 

 

Data Access and 

Sharing Policy 

Data Licence: [The data licence schema to specify extent of access (Widely 

open, restricted to specific groups, closed). When access is closed, 

justifications will be cited (ethical, personal data, intellectual property, 

commercial, privacy-related and security-related).] 

Copyright and IPR: [Where relevant, specific information regarding 

copyrights and intellectual property should also be provided.] 

Data storage: how is the data that you want to share being stored? on 

paper, in a structured file (e.g., Excel), in a structured (relational) database 

or maybe even in a triplestore? 

Access Procedures: [How can the data be accessed, retrieved, queried, 

visualized, etc.? Via regular mail (preferably not :-)), via USB, e-mail, 

structured message format (e.g., XML) or automated APIs (usually restAPI 

+ JSON)]  

Access Control: [Which access control mechanisms do you have in place 

for others to access your data? (usercode/password, 2-Factor 

authentication)? How do you distinguish between partners whether or not 

they can get access?] 

Dissemination and reuse procedures: [To outline technical mechanisms 

for dissemination and re-use, including special software, services, APIs or 

other tools.] 
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Archiving, 

Maintenance and 

Preservation 

Storage: [Physical repository where data will be stored and made available 

for access (if relevant) and indication of type (owned by Ploutos partner, 

Ploutos Triple Store, key domain-specific repository, open repository, 

other] 

Preservation: [Procedures for guaranteed long-term data preservation and 

backup. Targeted length of preservation.] 

Physical Resources: [Resources and infrastructures required to carry out 

the plan, especially regarding long-term access and persistence. 

Information about access mechanisms including physical security 

features.] 

 

Identified Possible 

Gaps 

[Please explain the current status and the expected evolution of the 

technology/innovation relative to data capturing and modelling, 

standardized data exchange methods, heterogeneous data fusion 

approaches, machine learning and data analytics algorithms, traceability 

services, etc.] 

 

Decision support How will the users of the technology/innovation be supported in using the 

data? 
 

Other technologies 

combined 

[What other technologies/innovations can be supported by/be combined 

with this technology/innovation] 
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