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1 EXECUTIVE SUMMARY 

In June of 2016, the first phase of a comprehensive Precision Agri-Food Scoping and Assessment Study 
was completed with the objective to assess the readiness of stakeholders in the Ontario Agri-Food 
industry to advance the development and implementation of Precision Agri-Food Technologies (PAT), by 
driving research, development, and innovation towards commercial opportunities.  

Phase Two of the Precision Agri-Food Scoping Study and Assessment focused on three main activities. 

1. A deeper assessment of the organization, programs, infrastructure, and ICT/data-related 
activities of global leaders in precision agriculture as were identified as part of the initial phase 
of this project. This was accomplished by a visit to Wageningen University and Research 
(Wageningen UR) as well interviews and in-person meetings with partner members of the 
Agriculture Data Coalition (ADC) and the Ag Data Transparency Evaluator program (ADTE), both 
from the USA. The key findings of these activities include: 

a. The discovery visit at Wageningen UR provided detailed insights on FIWARE (an open 
source collaboration platform) and FIspace (an open innovation platform). Further, 
potential partnerships with the Internet of Food and Farm 2020 (IOF2020) initiative were 
explored. A partnership that could provide Agri-Food in Ontario and Canada with the 
opportunity to leap forward by capitalizing on the invaluable advice from experienced 
parties, open source architectures, and models for open innovation.  

b. Through discussions and in-person interviews with ADTE members it was readily 
acknowledged there would be value in adopting the ADTE in Canada, thus establishing a 
North American wide (Canada and the US) standard for data principles through a 
common tool that evaluates end user agreements with Agricultural Technology Providers, 
and will result in reduced risk (or the perception of risk) for farmers interested in pursuing 
the use of Precision Agricultural Technologies that collect farm data.   

c. Throughout the User Needs Assessment in Phase One of the current report, a number of 
commodity sectors identified the need for an on-farm data repository. In discussions with 
key ADC members, the potential for collaboration with an Ontario or Canadian 
organization interested in providing ag data repository and integration services was 
identified as mutually beneficial. 

2. The identification and initiation of joint industry/government/research pilot projects within the 
field of precision agriculture that will each add incremental value (e.g., direction, infrastructure, 
insight) to a platform which broadly supports and benefits the Ag-sector as a whole. This was 
accomplished through individual discussions, group meetings and commodity workshops in the 
greenhouse, field crops, dairy, swine and poultry sectors. Discussions and working groups included 
members from academia, government and industry. Detailed scoping for three pilot projects were 
completed for three major commodity sectors. Numerous other pilot projects were scoped and 
readied for further development while topics for project consideration continue to evolve. 

3. Further development of the concept and strategic funding plan of Ontario Precision Agri-Food 
(OPAF), as a ‘facilitation organization and infrastructure’ for furthering Ontario and Canada’s 
Precision Agri-Food strategy. Throughout all activities of Phase One and Two, the concept of 
OPAF as a leader to help establish a data information strategy for Ontario agriculture was 
developed. As the work progressed throughout Phase One and Two, discussions with the project 
Steering Committee allowed for holistic refinements. The envisioned core functions of OPAF 
identified included the role of facilitator, working with stakeholders in order to understand and 
define the value of data sharing/exchange; furthermore, to align investment, strategy and vision 
in order to generate broad ROI for all stakeholders. Building trustworthy relationships among the 
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stakeholders takes time, it is essential to have transparency and continual communications. Key to 
the exchange of information and data is the technology that can provide the required services in 
a secure and confidential manner. In this regard OPAF would provide the necessary services, a 
platform through which participants can integrate new and existing data sources, for the use of all 
sectors within agri-food and those sectors that interact with agri-food. Through the development 
of trusted relationships and the provisions of the required information and communication 
technology, there is great potential for OPAF to be an enabler of innovation and research. In 
consummation, OPAF would provide leadership concerning the use of agri-food data with regards 
to issues such as cyberinfrastructure and data security; preservation of personal data; analytics, 
visualization and decision support platforms and good data practices. 

Currently, collaborative efforts are underway with organizations across Canada as well as 
national commodity sector associations, which will accelerate the evolution of OPAF to an 
organization with national scope (i.e., CPAF, Canada Precision Agri-Food). Collaboration is the 
fundamental core of OPAF from both an ICT and organizational perspective; across all 
agriculture sectors, whether on a provincial, national or global scale. 

The activities and findings of Phase One and Two have provided the foundation for next steps, to 
develop a comprehensive Canadian open Agri-Food data collaboration and innovation platform. Long-
term, with participation from all stakeholders, to build the functional components (e.g., reporting, analytics 
and visualization tools), to integrate existing data assets with emerging data assets (e.g., farm, input 
suppliers, service providers, government, academia, private enterprise and open-data repositories) and 
enable the implementation of industry-wide prescriptive analytics capabilities (by employing such 
techniques as machine learning) that will drive the next generation of decision support system capability.  
The proposed platform allows for ‘living’ data; where data is not connected once, but integrated across 
time and space, where reporting and analysis will pull from the most recent, near real-time data.  

Importantly, the solution should be developed from an independent and open organizational perspective, 
building and maintaining stakeholder relationships and identifying stakeholder requirements, iteratively 
building long-term solution through specific, well-defined requirements-driven trials and pilots; where 
each pilot project would be used to build out and refine the infrastructure while capitalizing on the 
existing infrastructure, adding to the functionality while simultaneously providing value to all stakeholders.  
Therefore, in the short term, two main objectives were identified:  to ‘test-drive’ a highly sophisticated 
open source software tool (FIWARE) and secondly to continue to build a pipeline of good projects where 
multiple stakeholders can benefit from advanced data-sharing technology. Establishing the governance 
and alignment of such a vision with all stakeholders is an important on-going exercise as well. 

Ultimately, the platform will provide an infrastructure for research by enabling access to unprecedented 
amounts and variety of data from a variety of industry (and other) resources.  All participating 
stakeholders will be able to access data according to the conditions/restrictions of the data owners.  
Clearly this collaboration platform would result in significant opportunities to drive innovation where new 
insights, paradigms and questions would arise from access and integration of ‘big’ data. 
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2 REASON FOR STUDY 

Agriculture in Ontario - indeed, in Canada - is on the cusp of a dramatic revolution in large part due to 
the emergence of Precision Agri-Food technologies and the Internet of Things (IoT). We are about to 
witness the digitization of agriculture and with this there will be explosive growth in the volumes of 
electronic data being collected along with an unprecedented demand for tools to manage and analyze 
this data to extract maximum value. Canadian farmers are under incredible pressure, tasked to meet 
societal demands and farm in an environmentally sustainable manner while remaining economically 
viable. It is in this context we understand the unequivocal importance of Precision Agri-Food.  

IoT is a network of interconnected physical devices capable of connecting to the internet. Through IoT we 
are experiencing a fundamental paradigm shift in the concept of Precision Agriculture to the use of 
information and communication technologies (ICT) for improved fine-scale control of plants, animals, and 
the variability of natural and physical resources with the goal of optimizing economic, social, and 
environmental farm performance. Moving beyond the concept of Precision Agriculture is Smart Farming, a 
framework in which decisions are made using data in real-time. In Smart Farming, devices and sensors use 
data generated from internal and external environments, enhanced by situational awareness. Situational 
awareness includes the use of all data existing on devices and software on the farm, in addition to 
invaluable human expertise and the knowledge residing within the industry.  

In June of 2016, the first phase of a comprehensive Precision Agri-Food Scoping and Assessment Study 
was completed with the objective to assess the readiness of stakeholders in the Ontario Agri-Food 
industry to advance the development and implementation of Precision Agri-Food Technologies (PAT), by 
driving research, development, and innovation towards commercial opportunities.  

Operational Precision Agri-Food implementations are nascent in Ontario, largely due to the lack of 
integration between devices and siloed data in disparate repositories. The adoption of Precision Agri-
Food management strategies is currently limited to innovative farmers, or early adopters; the bottlenecks 
preventing more widespread adoption are the lack of ease of use, integration, a stronger value 
proposition and affordability.  The complexities of Precision Agri-Food require advanced ICT platforms 
to address the issues of data standards, data interoperability, and data security to allow for the 
seamless sharing of data and information across the entire value chain. Precision Agri-Food is expected 
to be a powerful driver that will “transform farming and food into smart webs of connected objects that 
are context-sensitive and can be identified, sensed and controlled remotely”. 1 

Phase One identified opportunities for Ontario to take a leading role in developing the strategy, vision, 
and necessary infrastructure to facilitate and accelerate the validation, adoption, and innovation of PAT. 
Further, our national scan of PAT initiatives identified that very little emphasis is being placed on the 
requirement for a big data facilitator/integrator function. Consequently, there exists considerable 
opportunity to address this function in a comprehensive manner, for all commodity groups in Ontario and 
Canada.  

Four specific reports summarize the findings from Phase One (accessible at www.opaf.ca/reports/): 

1. Ontario IT Capacity Assessment 

2. User Needs Assessment 

3. Global Precision Agriculture and Big Data 

4. IT Standards, Security and Sharing 

 
1 Verdouw, C.N., Wolfert, J., Beulens, A.J.M, Raialland, A. (2015). Virtualization of food supply chains with the internet of things. Journal of Food Engineering, 

176: 128-136. 
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A few key recommendations are summarized below:  

• Establish a non-profit institute dedicated to the development of advanced PAT capability within 
Ontario based on an organizational and collaborative model that would allow for government, 
academic and industry partners to access and share precision Agri-Food related data in an 
efficient, standardized, and timely manner 

• Employ cutting-edge data management tools and concepts in the scoping and definition pilot 
projects to ensure that a hybrid data environment platform developed is and will continue to be 
relevant within the rapidly evolving global ICT landscape  

• Include a focus on the incubation and validation of PAT technology companies whose products can 
be marketed globally, with a focus on return on investment (ROI) for various stakeholders as well 
as ICT standards that enable/accelerate further innovation, collaboration, and amplification of 
data value for all users 

• Increase rural and academic IT capacity 

• Create infrastructure to facilitate access to data (academic and otherwise) and collaborations 
between stakeholders through the use of big data sets 

• Identify, create, customize, and standardize software tools of suitable performance to handle the 
‘4 V’s’ of data sets, volume, variety, velocity and veracity 

• A facilitator/integrator for the Precision Agri-Food sector is a critical need of an Ontario 
initiative, for the long-term and multi-stakeholder benefit of big data implementations 

• Support for and development of multi-disciplinary teams to address limitations 

• Develop protocols and standards relating to data, metadata, web services, and data exchange 
for the PAT sector 

• Adopt a service-oriented architecture strategy to best enable appropriate and multiple 
stakeholder access to data  

• Leverage best practices in data privacy and security.  Identity and trust models as well as 
encryption should be developed where necessary 

• Enable broad sensor webs and use of cloud services 
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Phase Two of the Precision Agri-Food Scoping Study and Assessment continued the work of Phase One 
Scoping studies; where Phase One identified opportunities for Ontario to take a leading role in 
developing the strategy, vision, and necessary infrastructure to facilitate and accelerate the validation, 
adoption, and innovation of PAT, Phase Two focused on three main activities:  

1. Performing a deeper assessment of the organization, programs, infrastructure, and ICT/data-
related activities of global leaders in precision agriculture; 

2. The identification and initiation of joint industry/government/research pilot projects within the 
field of precision agriculture that will each add incremental value (e.g., direction, infrastructure, 
insight) to a platform which broadly supports and benefits the Ag-sector as a whole; and 

3. Further developing the concept and strategic funding plan of Ontario Precision Agri-Food (OPAF) 
as a ‘facilitation organization and infrastructure’ for furthering Ontario and Canada’s Precision 
Agri-Food strategy. 

This report outlines the findings of Phase Two of the Precision Agri-Food Scoping Study and Assessment 
and follows the inherent structure of the identified objectives. 
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3 GLOBAL ACTIVITIES 

 Introduction 

An assessment of the organization, programs, infrastructure, and ICT/data related activities was 
accomplished by a visit to Wageningen University and Research (WUR) to conduct interviews and in-
person meetings with partner members of the Agriculture Data Coalition (ADC) and the Ag Data 
Transparency Evaluator program (ADTE). These organizations are leaders in the EU and the US, 
providing innovative solutions to the collection, sharing and integration of agri-food data. 

 Wageningen University and Research 

Located in a small town in the Netherlands, WUR’s mission is to “explore the potential of nature to 
improve the quality of life”2. As a research institute, WUR has identified a number of global issues of 
particular concern, including the growing population and subsequent issues of food security; climate 
change; food and health; biodiversity; and the bio-based economy. These are global issues that require 
strong guidance in terms of research, education, societal dialogue, and international cooperation. As such, 
WUR is focused on three major domains: food, feed, and biobased production; society and well-being; 
and natural resources and living environment. As stated by their vision statement: 

For the urgent challenges within our domain there are no clear-cut solutions. Therefore we cherish 
the close collaboration that exists between the natural and social sciences at Wageningen UR. But 
we also look beyond our own domain, by applying our developed knowledge in the domain of 
'healthy food and living conditions' elsewhere as well.3 

Prior to the 1990s, WUR was focused purely on agriculture; however, in the late 1990s WUR underwent 
a major restructure. Today WUR is comprised of two organizations, Wageningen University and 
Wageningen Research Institutes. The University and Research Institutes are independently overseen by 
directors, and are closely tied with respect to research focus. An executive board oversees both the 
University and Research Institutes. Wageningen University focuses on nine fundamental research themes: 
plant sciences, production ecology, resource conservation, animal sciences, environment and climate 
research, food technology, agro-biotechnology, nutrition and health sciences, and social sciences. The nine 
Research Institutes are closely partnered with Wageningen University; they are “commissioned by the 
government, commercial businesses and non-profit organisations”4. The Research Institutes of WUR include 
Wageningen Centre for Development Innovation, Wageningen Bioveterinary Research, Wageningen 
Economic Research (formerly Agriculture Economic Institute or LEI), Wageningen Environmental Research 
(Alterra), Wageningen Food & Biobased Research, Wageningen Livestock Research, Wageningen 
Marine Research, Wageningen Plant Research, and RIKILT (Food Safety).  Public-private partnerships 
(PPP) are a fundamental component of research projects at WUR and often include collaborations among 
the Research Institutes, Wageningen University, and commercial partners both nationally and 
internationally. Currently, researchers at WUR have partnerships and collaborations with government, 
society, the international business community, and numerous knowledge institutes across the globe; for 
example, the National Technology University in Singapore where a a key component of their online 
learning services is provided by WUR. WUR has a number of global offices located in countries such as 
China, Ethiopia, and Belgium and with local representatives in regions of the world such as the Middle 
East and Bangladesh. Collaborations with the University of Guelph include student exchanges in many 
common areas of interest including horticulture, phytopathology, and plant breeding.  

 
2 http://www.wur.nl/en/About-Wageningen/Mission-and-vision.htm 
3 http://www.wur.nl/en/About-Wageningen/Mission-and-vision.htm 
4 http://www.wur.nl/en/Expertise-Services/Research-Institutes.htm 
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The WUR campus is considered an innovation cluster where R&D offices for a number of prominent 
companies, such as FrieslandCampina (a Dutch dairy cooperative), as well as a number of small-to-
medium enterprises. WUR offers both bachelor and graduate degrees and is home to many international 
students. 

A discovery visit to WUR was undertaken in October of 2016. Preparation included the exchange of 
documents as well as numerous communications by phone and email (Appendix A). The visit agenda can 
be found in Appendix B. A number of WUR faculty and staff contributed greatly to the discussions and 
interviews. Short biographies (compiled through descriptions offered on the WUR website and LinkedIn, 
where available) can be found in Appendix C. 

Through the numerous and diverse discussions with researchers at WUR, a number of key themes 
emerged: 

• The importance of government policies that reflect the current state of farm objectives and 
operations 

• The adoption of precision technologies on the farm being hampered by ROI and the gap in 
knowledge pertaining to computer skills 

• There remains issues of data ownership and the administration and maintenance of on-farm data 

• Farmers are concerned about the lock-down of agricultural data in the coming years and would 
like to have input on how their data is used 

• Alignment of stakeholders across the supply chain in terms of data standards and interoperability 
will remain a challenge; for example, it took 20 years to develop ISO standards which are 
currently out of date 

• Current data standards require mapping and best practices around interoperability need to be 
established 

• The importance of open data including large corporations who believe open data can stimulate 
innovation 

• The activities of organizations such as the Global Open Data for Agriculture & Nutrition 
(GODAN) 

• There is growing interest in the use of open data for the purposes of food safety and climate 
preservation 

• There is a growing recognition concerning the importance of metadata and ontologies; research 
and development in this area needs to continue 

• Ontologies enable the translation of textural documents into executable rules 

• The creation of metadata can be time-consuming, though well-defined ontologies can have 
automated annotations 

• Researchers are interested not only in the collection, aggregation, and analytics of agriculture 
data but also in the communication to consumers and how to ensure sustained behavioral changes 
(in particular, areas such as personalized nutrition and health) 
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• Researchers continue to explore how to simulate human behaviour when exploring data models or 
within an ecosystem 

• The value of data lies in the aggregation of the data 

• The importance of the use of sensor data and the integration of all available data to explore 
deep learning techniques 

• A big data gap currently exists between R&D and practice 

•  The value of big data analysis in terms of applications on the farm is still not clear, correlations 
discovered using analytics maybe spurious, knowledge is still important, and care needs to be 
taken before new insights are moved to applications 

• Although government is looking to precision agriculture technologies as a means to reach 
environmental goals (e.g., climate change mitigation), pressure towards sustainable farming is not 
an incentive for adoption by farmers who see the applications as being too complex and do not 
see a one-to-one relationship between the data and the application 

• Consumer demands are a pressure point that may increase the adoption of technologies, as 
companies may demand a ‘license to operate’ from their farmers 

• Data integration at the farm level remains problematic 

• There is a clear need to bring data together at the farm, regional, and national levels but there is 
also a need for collaborative projects and data sharing at an international level  

• Disease models are now incorporating weather data; however, the use of government weather 
stations is problematic, and farmers are now installing their own weather stations 

• The importance of data quality especially in regards to the correct calibration of sensors and 
machinery on the farm; machinery is often incorrectly installed or not maintained 

• Smart dairy farms – the use of sensor technologies on dairy farms and the subsequent structural 
changes of the farm 

• While the arable sector has seen the adoption of some simple precision agriculture applications, 
overall the adoption of precision agriculture remains low even with the availability of precision-
agriculture-enabled machinery 

• Within the greenhouse sector, technology development for precision horticulture is moving quickly 

• Precision horticulture/agriculture is advancing with the use of computer intelligence combined with 
engineering expertise (e.g., for intimate insights into plant development, including 3D plant 
development models over time, integrated pest management and pest identification, production 
assessment, and forecasting models) 

• Further development of self-connected devices connected to the outside world will continue at 
great pace, including self-driving vehicles for agricultural use 

Advances in robotics (agribots) for use in food processing and on-farm (weeding, ripeness/harvesting, 
complex image analysis, time lapse imaging of plant and or weed/pest development in the field, 
spectral analysis and canopy density estimates) Located in a small town in the Netherlands, WUR’s 
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mission is to “explore the potential of nature to improve the quality of life”5. As a research institute, WUR 
has identified a number of global issues of particular concern, including the growing population and 
subsequent issues of food security; climate change; food and health; biodiversity; and the bio-based 
economy. These are global issues that require strong guidance in terms of research, education, societal 
dialogue, and international cooperation. As such, WUR is focused on three major domains: food, feed, 
and biobased production; society and well-being; and natural resources and living environment. As 
stated by their vision statement: 

For the urgent challenges within our domain there are no clear-cut solutions. Therefore we cherish 
the close collaboration that exists between the natural and social sciences at Wageningen UR. But 
we also look beyond our own domain, by applying our developed knowledge in the domain of 
'healthy food and living conditions' elsewhere as well.6 

Prior to the 1990s, WUR was focused purely on agriculture; however, in the late 1990s WUR underwent 
a major restructure. Today WUR is comprised of two organizations, Wageningen University and 
Wageningen Research Institutes. The University and Research Institutes are independently overseen by 
directors, and are closely tied with respect to research focus. An executive board oversees both the 
University and Research Institutes. Wageningen University focuses on nine fundamental research themes: 
plant sciences, production ecology, resource conservation, animal sciences, environment and climate 
research, food technology, agro-biotechnology, nutrition and health sciences, and social sciences. The nine 
Research Institutes are closely partnered with Wageningen University; they are “commissioned by the 
government, commercial businesses and non-profit organisations”7. The Research Institutes of WUR include 
Wageningen Centre for Development Innovation, Wageningen Bioveterinary Research, Wageningen 
Economic Research (formerly Agriculture Economic Institute or LEI), Wageningen Environmental Research 
(Alterra), Wageningen Food & Biobased Research, Wageningen Livestock Research, Wageningen 
Marine Research, Wageningen Plant Research, and RIKILT (Food Safety).  Public-private partnerships 
(PPP) are a fundamental component of research projects at WUR and often include collaborations among 
the Research Institutes, Wageningen University, and commercial partners both nationally and 
internationally. Currently, researchers at WUR have partnerships and collaborations with government, 
society, the international business community, and numerous knowledge institutes across the globe; for 
example, the National Technology University in Singapore where a key component of their online 
learning services is provided by WUR. WUR has a number of global offices located in countries such as 
China, Ethiopia, and Belgium and with local representatives in regions of the world such as the Middle 
East and Bangladesh. Collaborations with the University of Guelph include student exchanges in many 
common areas of interest including horticulture, phytopathology, and plant breeding.  

The WUR campus is considered an innovation cluster where R&D offices for a number of prominent 
companies, such as FrieslandCampina (a Dutch dairy cooperative), as well as a number of small-to-
medium enterprises. WUR offers both bachelor and graduate degrees and is home to many international 
students. 

A discovery visit to WUR was undertaken in October of 2016. Preparation included the exchange of 
documents as well as numerous communications by phone and email (Appendix A). The visit agenda can 
be found in Appendix B. A number of WUR faculty and staff contributed greatly to the discussions and 
interviews. 

 
5 http://www.wur.nl/en/About-Wageningen/Mission-and-vision.htm 
6 http://www.wur.nl/en/About-Wageningen/Mission-and-vision.htm 
7 http://www.wur.nl/en/Expertise-Services/Research-Institutes.htm 
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Through the numerous and diverse discussions with researchers at WUR, a number of key themes 
emerged: 

• The importance of government policies that reflect the current state of farm objectives and 
operations 

• The adoption of precision technologies on the farm being hampered by ROI and the gap in 
knowledge pertaining to computer skills 

• There remains issues of data ownership and the administration and maintenance of producer data 

• Farmers are concerned about the lock-down of agricultural data by private industry in the coming 
years and would like to have input on how their data is used 

• Alignment of stakeholders across the supply chain in terms of data standards and interoperability 
will remain a challenge; for example, it took 20 years to develop ISO standards which are 
currently out of date 

• Current agri-food data standards (rules by which data are described and recorded) require 
mapping and best practices around interoperability need to be established 

• The importance of open data including large corporations who believe open data can stimulate 
innovation 

• The activities of organizations such as the Global Open Data for Agriculture & Nutrition 
(GODAN) 

• There is growing interest in the use of open data for the purposes of food safety and environment 
preservation 

• There is a growing recognition concerning the importance of metadata and ontologies; research 
and development in this area needs to continue 

• Ontologies enable the translation of textural documents into executable rules 

• The creation of metadata can be time-consuming, though well-defined ontologies can have 
automated annotations 

• Researchers are interested not only in the collection, aggregation, and analytics of agriculture 
data but also in the communication to consumers and how to ensure sustained behavioral changes 
(in particular, areas such as personalized nutrition and health) 

• Researchers continue to explore how to simulate human behaviour when exploring data models or 
within an ecosystem 

• The value of data lies in the aggregation/exchange of the data 

• The importance of the use of sensor data and the integration of all available data to explore 
deep learning techniques 

• A big data gap currently exists between research and development and implementation on the 
farm 
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•  The value of big data analysis in terms of applications on the farm is still not clear, correlations 
discovered using analytics maybe spurious, knowledge is still important, and care needs to be 
taken before new insights are moved to applications 

• Although government is looking to precision agriculture technologies as a means to reach 
environmental goals (e.g., climate change mitigation), pressure towards sustainable farming is not 
an incentive for adoption by farmers who see the applications as being too complex and do not 
see a one-to-one relationship between the data and the application 

• Consumer demands are a pressure point that may increase the adoption of technologies, as 
companies may demand a ‘license to operate’ from their farmers 

• Data integration at the farm level remains problematic 

• There is a clear need to bring data together at the farm, regional, and national levels but there is 
also a need for collaborative projects and data sharing at an international level  

• Disease models are now incorporating weather data; however, the use of government weather 
stations is problematic, and farmers are now installing their own weather stations 

• The importance of data quality especially in regards to the correct calibration of sensors and 
machinery on the farm; machinery is often incorrectly installed or not maintained 

• Smart dairy farms – the use of sensor technologies on dairy farms and the subsequent structural 
changes of the farm 

• While the arable sector has seen the adoption of some simple precision agriculture applications, 
overall the adoption of precision agriculture remains low even with the availability of precision-
agriculture-enabled machinery 

• Within the greenhouse sector, technology development for precision horticulture is moving quickly 

• Precision horticulture/agriculture is advancing with the use of computer intelligence combined with 
engineering expertise (e.g., for intimate insights into plant development, including 3D plant 
development models over time, integrated pest management and pest identification, production 
assessment, and forecasting models) 

• Further development of self-connected devices connected to the outside world will continue at 
great pace, including self-driving vehicles for agricultural use 

• Advances in robotics (agribots) for use in food processing and on-farm (weeding, 
ripeness/harvesting, complex image analysis, time lapse imaging of plant and or weed/pest 
development in the field, spectral analysis and canopy density estimates) 

 
Of particular relevance to Phase Two of the Precision Agri-Food Scoping Study and Assessment is the 
research conducted by Dr. Sjaak Wolfert in the areas of systems analysis, information management, and 
ICT and sustainable development. Dr. Wolfert began his research early 2000, with one farmer who had 
advanced farm equipment and approached WUR looking to better understand how to use his machinery 
and how to share the data being generated with his trusted advisors and service providers. From 2006 
to 2010, Dr. Wolfert worked on the KodA program, which focused on sustainable farming, knowledge 
transfer, and integration of information within a consortium of companies (e.g., processors, cooperatives, 
producers, etc.). This project led to the development of an integration framework (framework for Agri-
Food software development) that continues to be used today in other research projects. The KodA 
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program was followed by the EU-funded agriXchange initiative (2010-2012), with the primary objective 
of developing a system for data exchange in the agricultural sector.  

In early 2010, the EU Commission was exploring how to support PPP and renew innovation in Europe, 
specifically through closing the digital divide with innovation leaders, generating employment 
opportunities, and supporting commercial startups - this initiated the FI-PPP initiative (Future Internet 
Public-Private-Partnerships). The original push for the creation of this initiative came from large 
telecommunication and IT companies.  The EU Commission identified the need for better ICT in order to 
compete with global centers of innovation; ultimately, this was the impetus for the development of 
FIWARE (a middleware platform for development and global deployment of applications for Future 
Internet and supported by FI-PPP8). The Commission saw the potential applications for FIWARE across 
numerous industries and put out a call for proposals around the further development of FIWARE through 
specific use cases.  The original focus of the project was health and cities - agriculture had not yet been 
considered. It was Dr. Sjaak Wolfert who brought to the Commission’s attention agriculture’s reality as a 
data-intensive industry, and subsequently submitted a proposal for Agri-Food use cases. The proposal 
was approved and thus began the Smart AgriFood project (2011-2013).  

The first steps in building the Agri-Food use cases was mapping the needs of the industry and the 
identification of interesting Smart Agri-Food applications. During use-case development it became clear 
that although larger companies employed ERP systems (e.g., SAP, IBM, etc.), connecting with smaller 
companies (including producers) was difficult. This issue was also identified in other areas of Smart 
applications, such as logistics. In the second stage of development (2013-2015), the uses cases were 
linked to FIspace, an open innovation platform built on FIWARE technology. In phase three (2014-2016), 
the Commission put out a call for 20 Accelerator Projects, which involved working with small companies 
holding an interest in technology deployment as well as small incubators. The projects involved working 
with these groups to develop business models, and further linking them to the FIWARE software. WUR 
won three Accelerator Projects, one of which was Smart Agri-Food 2. In 2016, WUR was granted 
substantial funding to lead a three-to-four-year project beginning January 1, 2017: the Internet of Food 
and Farm 2020 (IOF2020).  

Internet of Food and Farm 2020’ Large Scale Project has been granted €30 million from Horizon 
2020  to foster a large-scale take-up of Internet of Things (IoT) technologies in the European 
farming and food value chain in the next 4 years. It will consolidate Europe’s leading position in 
the global IoT industry by fostering a symbiotic ecosystem of farmers, food industry, technology 
providers and research institutes.  

The heart of the project is formed by 19 use cases grouped in 5 trials with end users from the 
Arable, Dairy, Fruits, Vegetables and Meat verticals and IoT integrators that will demonstrate the 
business case of innovative IoT solutions for a large number of application areas.9 

 
8 https://en.wikipedia.org/wiki/FIWARE 
9 https://www.smart-akis.com/index.php/2016/10/19/iof2020-internet-of-food-and-farm-2020/ 
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The IOF2020 project will involve a large consortium of people with a focus on innovation. IOF2020 will 
employ an open IoT architecture and infrastructure, furthering the development of FIspace (built on 
FIWARE technology with state-of-the-art base technology for authentication and security). The FIWARE 
platform is held by the independent FIWARE Foundation and 

…provides a rather simple yet powerful set of APIs (Application Programming Interfaces) that 
ease the development of Smart Applications in multiple vertical sectors. The specifications of these 
APIs are public and royalty-free. Besides, an open source reference implementation of each of 
the FIWARE components is publicly available so that multiple FIWARE providers can emerge 
faster in the market with a low-cost proposition.10 

The FIWARE platform includes generic enablers (core functional libraries) for the exchange of data and 
information across multiple stakeholders. FIWARE is currently being used in a number of successful 
business applications both in the Netherlands and internationally (e.g., the US and South America). 
Researchers at WUR believe open innovation systems like FIspace are more resilient than captive models 
where you have an integrated supply chain; open innovation systems will enable more use out of local co-
creation forces and farmers’ needs.  An open innovation infrastructure is also regarded as research 
infrastructure: that is to say, good research can only happen if you have access to data. 

Further discussions of particular interest included the importance for research to move away from 
experimental plots and into an area of real-time data, as data from all farms and all transactions 
become more readily available. Researchers have also come to recognize there exists great variability, 
for example, among experiment plots and therefore general recommendations are no longer applicable. 
These concepts are also evident in human medicine, where random control trials are no longer valid, and 
researchers need to consider human health in the context of multiple diseases and multiple drugs. Farm 
data now and for the foreseeable future resides within the industry, as the data is far too expansive to 
replicate in a separate infrastructure; it is important, therefore, to find mechanisms or systems for data 
sharing in which researchers become a partner in the supply chain. One researcher commented on the 
need for an independent, trustworthy organization with a transparent business structure and governance 
to guide investments as well as administrate – and thus enable – a data-sharing system. 

Opportunity for collaboration with the individuals and organizations in Ontario was of interest to a 
number of individuals; specifically, collaboration could include attending joint conferences, the common 
use of the FIWARE platform, and the creation of joint projects within IOF2020. 

A number of researchers offered insights on ‘lessons learned’ when building a use case or pilot project, 
including but not limited to: 

• Maintain clear definitions: for example, clearly stating who a given person is, and staying focused 
on the question at hand, as these are not always clear 

• Identify sources of funding 

• Have clear guidelines concerning project timelines 

• Form consortiums, bringing together individuals instead of generating competition, and 
simultaneously bringing together a wide range of expertise 

• Define clear expectations that are understood by all participants 

• Ensure honesty among partners when discussing and sharing motivations behind participation 

 
10 https://www.fiware.org/about-us/ 
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• Find benefits for each stakeholder, and keep in mind that they are often marginal for producers 

• Have confidence in your data, that it is correct and robust 

• The use case needs to demonstrate the value in data sharing 

• Data services that must be clearly outlined are maintenance, access, reliable service, and 
infrastructure support 

• Start small and be successful 

• Understand the value, the business model, and what it means for governance and the structure of 
the industry 

• Begin with data collected using proven technologies 

 
The discovery visit at Wageningen UR provided detailed insights on the development of FIWARE and the 
future of FIspace. The potential collaborations with the IOF2020 initiative will provide Agri-Food in 
Ontario and Canada with the opportunity to leap forward by capitalizing on the invaluable advice from 
experienced parties, open source architectures, and models for open innovation. Ultimately, this will allow 
the enabling of an ecosystem and collaboration space where industry, research, and government can 
work together and share information – not only to address the challenges of today but, most importantly, 
to provide a space where innovation can flourish. 
 

 Ag Data Transparency Evaluator  

Farmers have always sought out and adopted new technologies in an effort to increase efficiency, reduce 
costs of production, and increase yields.  Various new technologies have emerged within the last few 
years that have the potential to significantly transform agricultural production systems. On their own, 
these various technologies provide better information to farmers to make production decisions and more 
accurately control inputs and activities at a moment in time and space. When integrated into a network 
that can share collected data across platforms, these technologies provide an opportunity for producers 
to benchmark activities, vastly increase the efficiency of inputs, and monitor farm activities over time and 
space, generating a high degree of precision in agricultural production.  This ‘Precision Agriculture’ 
provides increased economic viability through reducing costs of production and facilitating better decision 
making, while improving environmental sustainability by lessening agricultural impacts on the land and 
reducing waste.   

The agricultural sector is rapidly becoming digitized, and with an increasing use of more advanced 
monitoring systems and networked technologies, it is poised to produce an incredible amount of intricate 
and detailed data regarding production and practices.  What is emerging is a very complex data 
environment with many questions remaining around the use, security, and ownership of this important 
data. 

However, farmers are greatly concerned with the collection, use, and ownership of farm data by 
Agriculture Technology Providers (ATP); in particular, when farm data is a component of contracts with 
precision agricultural services. At this juncture, there is a definitive need to develop standards for 
agricultural data usage, specifically with regards to end user agreements between farmers and ATPs in 
order to ensure best practices in transparency of the farmer-ATP end user agreements regarding data 
usage and ownership.  Competing jurisdictions have already begun developing principles and protocols 
around precision agricultural farm data that serve to protect the interests of farmers and their data. In 
the US, the American Farm Bureau Federation, backed by a broad coalition of farmer-led organizations, 
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commodity groups, and ag tech providers, have developed the Ag Data Transparency Evaluator (ADTE) 
where ATPs can submit their ag data contracts and receive the “Ag Data Transparent” seal once assessed 
and approved by an independent third party administrator. The results of the assessment are posted on 
a website for open access to farmers and all agriculture professionals. Successful applicants can 
showcase the seal of approval in all marketing materials. In summary, ADTE was  

…created by a non-profit corporation backed by a consortium of farm industry groups, commodity 
organizations and ag technology providers in order to bring transparency, simplicity, and trust into 
the contracts that govern precision agricultural technologies. Based upon the foundation laid by the 
Privacy and Security Principles for Farm Data (the Data Principles), the Ag Data Transparency 
Evaluator is a process by which ag technology providers voluntarily submit their ag data contracts to 
a simple, ten question evaluation. Answers are reviewed by an independent third party 
administrator, and the results are posted on this website for farmers and other ag professionals to 
consult and review. Only companies receiving approval are allowed to use the “Ag Data 
Transparent” seal.11 

The Ag Data Transparency promote and support the following data principles: 

• “Education: Grower education is valuable to ensure clarity between all parties and stakeholders. 
Grower organizations and industry should work to develop programs, which help to create 
educated customers who understand their rights and responsibilities. ATPs should strive to draft 
contracts using simple, easy to understand language. 

• Ownership: We believe farmers own information generated on their farming operations. 
However, it is the responsibility of the farmer to agree upon data use and sharing with the other 
stakeholders with an economic interest, such as the tenant, landowner, cooperative, owner of the 
precision agriculture system hardware, and/or ATP etc. The farmer contracting with the ATP is 
responsible for ensuring that only the data they own or have permission to use is included in the 
account with the ATP. 

• Collection, Access and Control: An ATP’s collection, access and use of farm data should be 
granted only with the affirmative and explicit consent of the farmer. This will be by contract 
agreements, whether signed or digital. 

• Notice: Farmers must be notified that their data is being collected and about how the farm data 
will be disclosed and used. This notice must be provided in an easily located and readily 
accessible format. 

• Transparency and Consistency: ATPs shall notify farmers about the purposes for which they 
collect and use farm data. They should provide information about how farmers can contact the 
ATP with any inquiries or complaints, the types of third parties to which they disclose the data and 
the choices the ATP offers for limiting its use and disclosure. 

An ATP’s principles, policies and practices should be transparent and fully consistent with the terms 
and conditions in their legal contracts. An ATP will not change the customer’s contract without his or 
her agreement. 

• Choice: ATPs should explain the effects and abilities of a farmer’s decision to opt in, opt out or 
disable the availability of services and features offered by the ATP. If multiple options are 
offered, farmers should be able to choose some, all, or none of the options offered. ATPs should 

 
11 http://www.fb.org/ag-data 

http://www.fb.org/issues/technology/data-privacy/privacy-and-security-principles-for-farm-data


Phase Two: Precision Agri-Food Scoping Study and Assessment Final Report 

Page 19 

provide farmers with a clear understanding of what services and features may or may not be 
enabled when they make certain choices. 

• Portability: Within the context of the agreement and retention policy, farmers should be able to 
retrieve their data for storage or use in other systems, with the exception of the data that has 
been made anonymous or aggregated and is no longer specifically identifiable. Non-anonymized 
or non-aggregated data should be easy for farmers to receive their data back at their discretion. 

• Terms and Definitions: Farmers should know with whom they are contracting if the ATP contract 
involves sharing with third parties, partners, business partners, ATP partners, or affiliates. ATPs 
should clearly explain the following definitions in a consistent manner in all of their respective 
agreements: (1) farm data; (2) third party; (3) partner; (4) business partner; (5) ATP partners; (6) 
affiliate; (7) data account holder; (8) original customer data. If these definitions are not used, 
ATPs should define each alternative term in the contract and privacy policy. ATPs should strive to 
use clear language for their terms, conditions and agreements. 

• Disclosure, Use and Sale Limitation: An ATP will not sell and/or disclose non-aggregated farm 
data to a third party without first securing a legally binding commitment to be bound by the same 
terms and conditions as the ATP has with the farmer. Farmers must be notified if such a sale is 
going to take place and have the option to opt out or have their data removed prior to that sale. 
An ATP will not share or disclose original farm data with a third party in any manner that is 
inconsistent with the contract with the farmer. If the agreement with the third party is not the same 
as the agreement with the ATP, farmers must be presented with the third party’s terms for 
agreement or rejection. 

• Data Retention and Availability: Each ATP should provide for the removal, secure destruction 
and return of original farm data from the farmer’s account upon the request of the farmer or 
after a pre-agreed period of time. The ATP should include a requirement that farmers have 
access to the data that an ATP holds during that data retention period. ATPs should document 
personally identifiable data retention and availability policies and disposal procedures, and 
specify requirements of data under policies and procedures. 

• Contract Termination: Farmers should be allowed to discontinue a service or halt the collection of 
data at any time subject to appropriate ongoing obligations. Procedures for termination of 
services should be clearly defined in the contract. 

• Unlawful or Anti-Competitive Activities: ATPs should not use the data for unlawful or anti-
competitive activities, such as a prohibition on the use of farm data by the ATP to speculate in 
commodity markets. 

• Liability & Security Safeguards: The ATP should clearly define terms of liability. Farm data 
should be protected with reasonable security safeguards against risks such as loss or unauthorized 
access, destruction, use, modification or disclosure. Polices for notification and response in the 
event of a breach should be established."12 

Through discussions and in-person interviews with ADTE members it was readily acknowledged there 
would be value in adopting the ADTE in Canada, thus establishing a North American wide (Canada and 
the US) standard, as many ATPs operate within both Canada and the US. Together with the Ontario 
Federation of Agriculture (OFA), a project is now in development to investigate a potential collaborative 
opportunity between the ADTE and Canada to establish the ADTE in Canada as a tool to drive privacy 
and security standards for farm data standards (e.g., ownership, control, portability, choice, and 

 
12 http://www.fb.org/issues/technology/data-privacy/privacy-and-security-principles-for-farm-data 
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termination). The ultimate goal of this project is to contribute to the development of a complete and 
robust Precision Agricultural Technology system and help maximize the social, economic, and 
environmental benefits of adoption for Ontario’s farmers.  This project will serve to increase the adoption 
of Precision Agricultural Technologies by providing farmers with a tool that evaluates end user 
agreements with Agricultural Technology Providers for sound data transparency principles using a 
thorough and relevant set of criteria.  This verification will reduce risk (or the perception of risk) for 
farmers interested in pursuing the use of Precision Agricultural Technologies that collect farm data.   

 Agriculture Data Coalition 

The Agriculture Data Coalition (ADC) is a non-profit organization whose mission is 

…to help farmers better control and manage their electronic data and promote innovation and 
progress in the agricultural marketplace. The goal of Agricultural Data Coalition is a create a 
neutral, independent, farmer-centric data repository where farmers can securely store and control 
the information collected every day in the fields by their tractors, harvesters, aerial imaging and 
other devices. Over time, that data can then be scrubbed, synced and transmitted in an efficient and 
uniform way to third parties — whether they be researchers, crop insurance agents, government 
officials, farm managers, input providers or anyone else the farmer chooses. The agricultural data 
coalition will provide a privacy-ensured way for farmers to access markets; increase yields and 
profitability; and ensure unrestricted access to their data, services and products. Farm data. Farmer 
controlled.13 

The formation of ADC was incumbent on years of coordination and planning. The initiative was led by 
AGCO, the American Farm Bureau Federation (FB), Auburn University, CNH Industrial, Crop IMS, Ohio 
State University, Mississippi State University, the University of Nebraska-Lincoln, Raven Industries and 
Topcon Position Group.  

In discussions with key ADC members, the potential for collaboration with an organization such as OPAF 
was recognized. Throughout the User Needs Assessment in Phase One of the current report, a number of 
commodity sectors identified the need for an on-farm data repository. In collaborating with ADC, Ontario 
can realize its current potential for building a farm-centric data repository.  Engagement with ADC 
during this phase was initiatory, a deeper and comprehensive engagement is anticipated in the next 
phase of development. 

 
13 http://agdatacoalition.org/about-adc 
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4 AGRI-FOOD USE CASES 

 Introduction 

In Phase One, the User Needs Assessment pertaining to the use and adoption of Precision Agri-Food in 
Ontario14 identified the need for increased industry collaboration, the necessity of being able to ask 
business-relevant questions of data generated in agriculture, and the ability to use such data to create 
meaningful information. For example, benchmarks, where industry data can produce meaningful trends 
over seasons and years, thus bringing an understanding of expectations and variability in every aspect 
of farm operations.  

For producers, the integration and aggregation of agricultural data will enable the next generation of 
decision support system capability. Collaboration of business partners overall is becoming more complex 
and dynamic, and the implementation of innovative business models for achieving improvement in 
productivity and sustainability will require data-rich management practices.15  

The User Needs Assessment identified FIWARE as an open source (no prohibitive licensing fees; does not 
imply ‘open data’) collaboration platform developed through agri-food use cases as a potential 
technology for the integration and sharing of data and information, a collaboration platform. The 
development of the FIWARE platform was sponsored by the EU Commission and is the founding project 
for the IOF2020 initiative that is currently underway. Significantly, this collaboration platform allows for 
flexibility, where all partners may interact with the platform without requiring customized interfaces 
between all possible participant interactions.  

The alignment of all commodity groups towards a shared collaboration platform will significantly reduce 
redundancy, increase functionality, all available resources to be leveraged; that is, participation in this 
platform will give each participant access to live data not available to them under current practices, 
allowing them to address challenges specific to their organization or farm. Importantly, the collaboration 
platform needs to be designed from an organizational perspective, with a focus on building and 
maintaining industry relationships and identifying business requirements. Thus, the ultimate goal of the 
development of such a collaboration platform is building a long-term solution through specific, well-
defined requirements-driven trials and pilots.  

Individual discussions, group meetings, and commodity workshops were conducted with members of the 
greenhouse, field crops, dairy, swine, and poultry industries. Identified within these meetings were 
potential joint industry/government/research pilot projects within the field of precision agriculture, 
designed such that each project will add incremental value to a future collaboration platform that will 
support and benefit the agricultural sector as a whole. Discussions and working groups included members 
from academia, government and industry. 

A document of Pilot Project Criteria was developed in order to guide the conversations and provide 
uniformity of purpose (Appendix D). The Pilot Project Criteria were also circulated through an extensive 
network of agriculture and research community members in November of 2016 by members of the 
Steering Committee in order to identify potential pilot projects.  

 
14 Hand, K.J., Carpenter, J., Roche, S., Wilton, B., (2016). User Needs Assessment Final Report: Precision Agri-Food Scoping Study. Last accessed on January 
27, 2017 at https://www.opaf.ca/reports/.  

15 Poppe, K.J., Wolfert, S., Verdouw, C.N., Verwaart, T. (2013). Information and communication technology as a driver for change in agri-food Chains. 

EuroChoices, 12(1): 60-65. 
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 Pilot Project Summaries 

The pilot projects, when implemented, will contribute to the development of an open agri-food data 
platform that will facilitate collaboration and innovation across all commodities and stakeholders. The 
projects will be used to identify the organizational, procedural, security, and ICT requirements of an agri-
food data collaboration and innovation platform. The following pilot projects for potential 
implementation were identified through individual, group, and industry workshops. 

4.2.1 Ontario Broiler Industry 

Increased industry collaboration is necessary for stakeholders to be able to ask questions of the 
available data – that is, to use the data to create meaningful information. For example, near real-time 
benchmarks on key performance indicators are required in order to produce meaningful trends over the 
seasons and years. Within the current system, what ‘normal’ means is not clearly defined, nor are the 
range of expected values or the amount of variability inherent to the data, for example: What is normal 
with respect to flock weight for different categories of birds? How much variability exists with respect to 
flock weight within and across bird categories? As one industry expert stated: 

“Data can only be used to full potential when the right questions are asked. Herein lies the risk: if the 
data are not used, there is a risk that the data will be perceived as having no value. This perception will 
ultimately result in the data not being collected.” 

The objective of this pilot project is to collect a minimum set of performance/production characteristics 
along with mortality and condemnation data, collected at various points along the value chain, in order to 
establish industry performance benchmarks and facilitate investigations into the associations between 
outcomes and relevant factors. The pilot project would focus on a limited number of producers who see 
future value for their operations. For a detailed scope of this project please refer to Appendix E. 

4.2.2 Ontario Greenhouse Vegetable Growers 

Greenhouse marketers are tasked with routinely assessing the amount of product that their growers are 
producing, determining what is available to sell and when, and then finding optimal places to sell that 
product to maximize profit and minimize wastage. 

While general estimates are possible on the expected yield of a crop of, for example, cucumbers, 
tomatoes, or peppers, there is a particular challenge in identifying when that specific crop will be ready 
for sale and shipment. Current predictions can only be done in an accurate manner roughly one to two 
weeks prior to the crop being ready for harvest.  

The objective of this pilot project is to collect and create a set of standardized production data to 
improve forecasting for marketers (e.g., proof of concept with cucumbers, models for and 
tomatoes/peppers to follow). All the data required for forecasting exists on the farm. The pilot project 
may require middleware on each farm to act as a translation layer between the farm data sources and 
cloud storage. It is anticipated that 5 to 10 farms would participate in this pilot project. The collaboration 
platform would access each farm’s data from the cloud data store. For a detailed scoping of this project 
please refer to Appendix F. 

4.2.3 Ontario Swine Industry 

Porcine Reproductive and Respiratory Syndrome (PRRS) is the most economically significant endemic 
disease in Ontario. Integration of data in real-time across the industry will play a vital role in improving 
disease tracking, control and elimination in real time; as indicated by one industry expert, a system that 
“knows early and responds quickly”. An integrated system will greatly increase our understanding of 
PRRS, as well other emerging and re-emerging diseases that impact the swine industry 
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The objective of this pilot project is to integrate currently existing data concerning pig movement, 
production, laboratory diagnostic, clinical records, and site-specific disease status. A limited number of 
swine production units would participate in the pilot project. All data currently resides in an electronic 
format. For a detailed scoping of this project please refer to Appendix G. 

4.2.4 Ontario Dairy Industry 

A presentation to the Ontario Dairy Working Group consisting of members from across the dairy industry 
(e.g., from member groups including Dairy Farmers of Ontario (DFO); CanWest DHI; the University of 
Guelph; the Ontario Ministry of Agriculture, Food, and Rural Affairs (OMAFRA); and dairy veterinarians) 
stimulated much discussion on ideas for viable pilot projects within the dairy industry. The following 
describes two such use cases. 

Use Case 1 

It is crucial for dairy producers and herd managers to have the ability to integrate on-farm dairy data 
across multiple systems and formats in order to effectively manage the day to day operations of the 
dairy farm. For researchers, the ability to access integrated data pulled from numerous sources is 
fundamental to developing decision support systems through the use of powerful data analytics.  In the 
dairy industry, integrating data from farms employing a variety of farm management systems is crucial 
to maintaining performance standards; in particular, through the development of real-time benchmarking 
of key performance indicators. 

As proof of concept for data integration, the pilot will consist of integrating data at the Livestock 
Research and Innovation Centre-Elora Dairy Facility, also known as the “Elora dairy barn”. The Elora 
dairy barn provides a rich environment for scientific experiments and collection of data. The facility is: 

[…] a joint project between the Agricultural Research Institute of Ontario (ARIO), the University 
of Guelph, and the Ontario dairy industry. Its unique design provides the flexibility for meeting 
multi-discipline needs through the collection of data and samples. This innovative facility will 
benefit research, education, training needs, and the priorities of the Ontario and Canadian dairy 
sectors ensuring a strong and vibrant future for this important agri-food industry.16  

The Elora dairy barn has robotic, rotary, and traditional pipeline milking systems. The barn is currently 
home to 175 cows milking on quota and is expected to grow to 240 animals within the next few years. 
Current technologies in the barn include 96 Insentec feed intake monitoring and control systems, one 
DeLaval VMS robotic milking system with Herd Navigator, and two Forster Technik (DeLaval) calf feeding 
machines serving four rooms with  calf manager software. This software provides individual calf milk 
replacer feeding with detailed intake data. Additionally, each of the four rooms have a calf grain 
feeding machine that measures various meal attributes such as total intake.  

As proof of concept for data integration, the pilot will consist of integrating data at the Elora dairy barn; 
specifically, the feed intake data from the Insentec feed bins with the milk weight data collected on three 
separate DeLaval systems (the robotic milking system, the rotary parlour and the tie stall). The outcome 
for this proof of concept will be a per cow based report on feed intake and milk produced within a 
specified time period (e.g., 24 hours). 

Use Case 2 

Numerous producer groups milking with automated milking systems (AMS) are operating within Ontario, 
who meet on a regular basis to provide support and share information concerning their operations. A 
number of producer groups see great value in a pilot project that would allow for data and information 
sharing among producer groups through the integration and benchmarking of individual cow- and herd-

 
16 Source: https://eloradairyfacility.wordpress.com/about-2/ 
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level production parameters that would not be restrained by the commercial brand of the milking 
equipment. Fully implemented, this project would provide Ontario AMS producers with industry-wide 
benchmarks, allowing for early detection of on-farm issues. This information is also seen to be valuable to 
veterinarians in their role as trusted herd advisors. 

4.2.5 Niagara Crop Portal 

A potential pilot project involving the use of the Niagara Crop Portal was submitted by Niagara College. 
The project is summarized below and in greater detail in Appendix H. 

How do we provide farmers with valuable information from publicly available elevation/topographic 
data to support variable-rate farming and other precision conservation practices?  

This challenge could be addressed by utilizing the Niagara College Crop Portal. The Crop Portal enables 
the safe and secure upload of spatial farm data, including yield, soil test, soil texture, elevation, and as-
applied crop input data sets. Following the upload, the data can be processed with cleaning, gridding, 
layering, and editing tools. 

The objective of the pilot project will be to use the collaboration platform to connect the Niagara Crop 
Portal with the LIDAR data collected by the Ministry of Natural Resources and Forestry (MNRF) on behalf 
of OMAFRA. The essence of this pilot is about sharing and adding value to elevation datasets for the soil 
landscape management on the farm and off the farm. This project will help to deliver more stable, 
reliable management zone approaches on the farm. The Crop Portal can serve as a distribution 
mechanism for the open source LIDAR data. Participants in this pilot project would include Niagara 
College, Grain Farmers of Ontario (GFO), OMAFRA and the University of Guelph. 

4.2.6 Additional Pilot Projects 

The Animal Health Laboratory (AHL) at the University of Guelph expressed interest in examining the 
feasibility of using FIWARE data integration services for the purposes of exchanging data and 
information between the AHL and their clients, veterinary clinics. The AHL had previously approached a 
number of vendors to explore solving this challenge but the cost was prohibitive.  

Detailed project scoping was completed by two additional organizations resulting from the distribution of 
the Pilot Project Criteria distributed by members of the Steering Committee to their extensive network of 
agriculture and research community members. The uses cases centered on the integration of data in the 
livestock sectors using BIO’s (Beef Improvement Ontario, located in Elora Ontario) bioLinks and bioTrack 
programs (Appendix I) and Dairy Quality Inc. (located in Newmarket Ontario), concerning the integration 
of data in the dairy sector (Appendix J). 

Many ideas for potential pipeline projects continue to be considered. For example, in field crops projects 
to explore and address current challenges specific to the crop sector  The examples below fall into  four 
broad themes of data handling (scale, privacy, etc.), data to support market access (social license),crop 
input analysis (pest management, nutrients) and soil information (soil health and emerging new data): 

• Smart logistics to address supply chain concerns  

• Maintain or expand market access through proof of on-farm sustainability practices without 
compromising farm scale  

• Market access through proof of on-farm practices that have resulted in enhanced product quality 

• With aggregated nutrient application data shared with academic audiences, better models and 
hence policy can result (application scripts are already being done for farmers through the 
current commercial tools available) 
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• Complex models to explore reduction of phosphorus levels in the Great Lakes require data from 
numerous and varied sources including as soils, watershed, weather, agricultural and urban 
activities 

• Support of real time surveillance systems for pest and disease by integration of all relevant data 
streams 

• Where are the current outbreaks of soybean pests and/or disease to allow earlier planning?  

•  New ways to explore solutions to dealing with Fusarium graminearum using integrated data 
sources 

• Complex models to explore soil health requiring varied and numerous data attributes 

• Support policies for the establishment of rural broadband by demonstrating economic value 

• Leadership regarding the use, security and ownership of on-farm data 

• Integration of open-data specific to the needs of crop farmers; for example, LiDAR and Landsat 
satellite images 

Other topics for consideration include projects within the field of soil health and agriculture related 
bioproducts. 
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5 FURTHER DEVELOPMENTS 

 Activities 

Numerous workshops and industry meetings were attended (events of note can be found in Appendix K 
and a summary of the Integrative Digital Backbone for National and International Convergent Innovation 
Platforms hosted by Dr. Laurette Dubé at McGill University can be found in Error! Reference source not 
found.) to continue the development of Ontario Precision Agri-Food (OPAF) as a ‘facilitation and shared 
infrastructure organization’ for furthering Ontario and Canada’s precision Agri-Food strategy. 

During the study period, funding proposals were submitted to the Agricultural Adaptation Council (AAC) 
by OFA (for the North American wide adoption of ADTE), the Canadian Poultry Research Council (CPRC) 
in support of an Ontario broiler industry use case implementation and the Agricultural Adaptation Council 
(AAC) by OAFT (to continue the work completed by the Precision Agriculture Scoping and Assessment 
Study). 

Through the activities of Phase One and Two, the concept of OPAF as a leader to help establish a data 
information strategy for Ontario agriculture was developed. OPAF will be defined by two elemental 
components; an ICT (information and communication technology) component and an organizational 
component. The organizational component will focus on building trust and collaboration relationships 
across all stakeholders in the agri-food value chain, where the ICT component would provide the design, 
administration and operation of a collaboration platform. Importantly, the collaboration platform would 
not seek to compete with existing data assets (e.g., agriculture data repositories such as database, data 
marts and farm management systems), but would enable the exchange of information and data between 
existing/emerging data assets.  

Therefore, OPAF would seek to implement the first steps towards a comprehensive Canadian open Agri-
Food data collaboration and innovation platform; to build the functional components (e.g., reporting, 
analytics and visualization tools), to integrate existing data assets with emerging data assets (e.g., farm, 
input suppliers, service providers, government, academia, private enterprise and open-data repositories) 
and enable the implementation of industry-wide prescriptive analytics capabilities (by employing such 
techniques as machine learning) that will drive the next generation of decision support system capability. 
The collaboration platform is not a database or data repository. It is a flexible data interchange hub 
through which partners can flexibly and securely share data through a standard interface; it does not 
require building individual customized interfaces between all possible participant interactions. This 
enables many to many interactions, resulting in the opportunity for consolidated analytics spanning 
previously closed boundaries which can dramatically amplify the value of the individual data sets.  

The core functions of OPAF include: 

1. Facilitator  

a. Amplify the value of data through collaboration and data exchange 

b. Alignment of investment, strategy and vision to generate broad ROI for all 
stakeholders 

2. Integrator  

a. Provide a collaboration platform through which participants can integrate new 
and existing data resources 

3. Enabler  

a. A mechanism for data collaboration, leading to innovation opportunities 



Phase Two: Precision Agri-Food Scoping Study and Assessment Final Report 

Page 27 

b. Collaboration platform to enable research across multiple stakeholder groups 
through access to data 

4. Collaborator  

a. Build networks, confidence and trusting relationships  

5. Thought Leader  

a. Cyberinfrastructure and security 

b. Preservation of personal data 

c. Analytics, visualization and decision support platforms 

d. Good data practices 

A rudimentary service catalogue would include: 

1. Data Sharing – any to any 

2. Visualizations and Reporting 

3. Analytics 

4. Farm Cloud 

The farm cloud would be provided to those sector stakeholders who request or require a secure data 
collection and storage service; an “AgBox”.  The farm cloud could also provide for the collection and 
storage of sensor data. 

Currently, collaborative efforts are underway with organizations across Canada as well as national 
commodity sector associations, which will accelerate the evolution of OPAF to CPAF, Canada Precision 
Agri-Food. Collaboration is the fundamental core of CPAF from both an ICT and organizational 
perspective; across all agriculture sectors, whether on a provincial, national or global scale. 

 Next Steps 

The Agri-Food industry in Canada generates immense quantities of data. Data in quantities that is 
growing at an exponential rate. Data that is isolated, undervalued, underutilized and not mined to its full 
potential. Data that could provide insight as opposed to hindsight. Couple these facts with the consistent 
message from stakeholders across all commodities: “We need answers” and the path forward is clear. It 
requires participation from all stakeholders: producers/farmers/growers, suppliers, service providers, 
researchers, business, government, existing IT, programmers and innovators.  

A crucial component of Precision Agri-Food is the ability of value chains to gain insights through the use of 
data analytics. This brings value to producers by supporting the development of intelligent decision 
support tools that result in actionable outcomes (moving beyond system monitoring and alerts). Producers 
and the industry as a whole will benefit from the ability to meet current and future industry challenges 
such as: identifying best management practices to reduce nutrient use or antimicrobials in livestock 
farming, food security and safety, sustainable farming through access to data that supports and 
showcases these practices to consumers; provincially, nationally and globally. Analytics will provide 
insights into overall trends, insights into the overall landscape of the Agri-Food industry, allowing for 
governments to implement smart policies based on authentic and current data. 

During Phase One, an existing open source collaboration platform to build to test drive the pilot projects 
was identified: FIWARE. This platform was developed through projects supported by the EU Commission 
and is the founding project for the Internet of Food and Farm 2020 (IOF2020) initiative currently 
underway. FIWARE allows for flexibility, where all partners can interact and does not require building 
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customized interfaces between all possible participant interactions. Further, the opportunity to become 
global partners in IOF2020 will allow for a common network and technology base that will enable 
transactions with European markets. In fact, the next phase of development will provide opportunity for 
an OPAF to become a partner in IOF2020 (EU Commission), providing shared learning experiences and 
identify overlapping business and software ecosystems for Agri-Food IoT solutions with a common 
network and technology base with European markets, if so desired. 

An example of a basic collaboration ecosystem can be seen in Figure 1. Here we can see examples of 
data assets existing outside the collaboration platform (FIWARE). Farm data can be collected from a 
farm cloud if preferred or farm systems can connect directly to FIWARE. Other examples of data assets 
in the ecosystem could include database (e.g., SQL) or cloud services (e.g. aggregated data) as well as 
all other data formats. These data assets are external to FIWARE, belonging to industry partners such as 
associations or service providers. With this design, data assets connect once to the platform, eliminating 
the need for one to one custom interfaces between all possible connections.  

Once participants are connected within the collaboration ecosystem (with careful consideration given to 
data sharing agreements and security) all relevant data can be easily and quickly accessed. Essentially, 
once an application to generate a report or answer a question is established on to the ecosystem, 
FIWARE will enable the application to pull the relevant data from the external data assets, connecting 
the data in time and space; therefore, allowing each participant to realize value by mining the data to 
address challenges specific to their organization or farm; enabling access to live data they currently do 
not possess.  

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1: BASIC INFRASTRUCTURE FOR COLLABORATION PLATFORM  

The collaboration ecosystem built on the FIWARE platform will allow for flexibility, partners can be 
added and removed without affecting the ecosystem. The FIWARE platform is open source (does not 
imply open data) and uses state-of-the-art base technology for authentication and security. 

The activities and findings of Phase One and Two have provided the foundation for next steps, to 
develop a comprehensive Canadian open Agri-Food data collaboration and innovation platform. Long-
term, to build the functional components (e.g., reporting, analytics and visualization tools), to integrate 
existing data assets with emerging data assets (e.g., farm, input suppliers, service providers, government, 
private enterprise and open-data repositories) and enable the implementation of industry-wide 
prescriptive analytics capabilities (by employing such techniques as machine learning) that will drive the 
next generation of decision support system capability.  The proposed platform allows for ‘living’ data; 
where data is not connected once, but integrated across time and space, where reporting and analysis 
will pull from the most recent, near real-time data.  
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Importantly, the solution should be developed from an independent and open organizational perspective, 
building and maintaining stakeholder relationships and identifying business requirements, iteratively 
building a long-term solution through specific, well-defined requirements-driven trials and pilots; where 
each pilot project would be used to build out and refine the infrastructure while capitalizing on the 
existing infrastructure, adding to the functionality while simultaneously providing value to all stakeholders. 
Therefore, in the short term, two main objectives were identified:  to ‘test-drive’ a highly sophisticated 
open source software tool (FIWARE) and secondly to continue to build a pipeline of good projects where 
multiple stakeholders can benefit from advanced data-sharing technology. Establishing the governance 
and alignment of such a vision with all stakeholders is an important on-going exercise as well. 

Ultimately, the platform will provide an infrastructure for research by enabling access to unprecedented 
amounts and variety of data from a variety of industry (and other) resources.  All participating 
stakeholders will be able to access data according to the conditions/restrictions of the data owners.  

As an innovation leader, Ontario will be able to provide youth, rich in agriculture knowledge and IT skills 
boundless career opportunities. A collaboration platform will bring unique value to Ontario Agri-Food, 
and will be globally applicable if designed and implemented properly. The result is a significant side 
benefit of the focus on PAT within Ontario – the establishment of a global incubator for PAT tools and 
technologies. This aligns precisely with Industry Canada’s three key strategies: advancing the 
marketplace, fostering the knowledge-based economy and supporting business.17. 

 
17 Source: http://www.ic.gc.ca/eic/site/icgc.nsf/eng/h_00018.html 
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 WAGENINGEN UR DISCOVERY VISIT 

 

OPAF PROJECT OVERVIEW 

Agriculture in Ontario, indeed Canada, is on the cusp of a dramatic revolution in large part due to the 
emergence of Precision Agri-Food Technologies (PAT). We are about to witness the digitization of 
agriculture and with this there will be explosive growth in volumes of electronic data and unprecedented 
demand for tools to manage and analyze it to extract maximum value. Canadian farmers are under 
incredible pressure, tasked to meet societal demands and farm in an environmentally sustainable manner 
while remaining economically viable. It is in this context we understand unequivocally the importance of 
precision agriculture, using information and communication technologies for improved fine-scale control of 
plants, animals and physical resource variability to optimize economic, social and environmental farm 
performance. Ontario can lead the development of the vision, strategy and implementation within the 
emerging Precision Agri-Food sector on behalf of Canada. 

Nine partner organizations (University of Guelph, University of Waterloo, Niagara College, Vineland 
Research and Innovation Centre, Livestock Research Innovation Corporation, Ontario Fruit and Vegetable 
Growers’ Association, Grain Farmers of Ontario, Ontario Federation of Agriculture and Ontario Agri-Food 
Technologies) in Ontario are undertaking a comprehensive Precision Agri-Food Scoping and Assessment 
Study to assess the readiness of stakeholders in the Ontario Agri-Food industry to advance the 
development and implementation of Precision Agri-Food Technologies (PAT) by driving research, 
development and innovation in PAT towards commercial opportunities. Ontario not only represents the 
most productive province in agriculture (GDP) but also the most diverse. It has significant ICT capacity, 
world leading academic institutions and an exceptional track record in innovation and commercialization.  

Dr. Karen Hand is leading Phase 2 of the Precision Agri-Food Scoping Study and Assessment in Ontario 
which will continue the work of the Phase 1 Scoping studies (refer to Executive Briefing Notes). Phase 1 
identified opportunities for Ontario to take a leading role in developing the strategy, vision and necessary 
infrastructure to facilitate and accelerate the validation, adoption and innovation of Precision Agri-Food 
Technologies (PAT) to drive research, development and innovation in PAT towards commercial 
opportunities.  

In the complex environment of Agri-Food, Ontario requires leadership to architect and build a PAT ICT 
infrastructure that will deliver what is needed by the Agri-Food industry as a whole. The challenge will be to 
integrate existing data assets with emerging data assets in order to enable the implementation of industry-
wide prescriptive analytics capabilities (by employing such techniques as machine learning and deep 
learning) to drive the next generation of decision support system capability. Importantly, the solution must 
be developed from an organizational perspective, building and maintaining industry relationships and 
identifying business requirements, iteratively building a long term solution through specific, well-defined 
requirements-driven trials and pilots. In addition to the nine partner organizations, interest in the activities 
of Phase 2 has been expressed by Agriculture and Agri-Food Canada (AAFC), the Ontario Ministry of 
Agriculture and Rural Affairs (OMAFRA) as well as researchers at McGill University in Montreal. Thus it is 
anticipated that the strategy and vision developed in Phase 2 will serve as a proof of concept for a Canada 
wide initiative. 
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VISIT OBJECTIVES 

There are multiple objectives for the OPAF team visit to Wageningen-LEI/Wageningen UR.  

1) Explore opportunities for partnership and collaboration with OPAF. OPAF is currently exploring 
collaborative opportunities, nationally and globally with organizations such as McGill University, the 
University of Guelph, AAFC and OMAFRA. 

a) Is there interest in sharing technologies and approaches? 
b) Are there any formal partnership relationships in place with Canadian organizations 

(universities, research institutes, government agencies)? 

2) Obtain an understanding of the organization, programs, infrastructure and ICT/data related 
activities that have been developed around precision agriculture.  

a) Origins, development, structure and goals of Wageningen-LEI/Wageningen UR 
How does the organization function? 
How is LEI related to UR? 
How is success measured? 

b) Industry participation/collaboration 
How are industry partners included in the project? 
How much participation do they have on development of the overall strategy? 

c) National models/programs and EU-wide project participation and partnerships, current and 
historic (e.g., AgriXchange, FI-PPP, EIP-AGRI and Smart-Agri Food) 
How is the work related to national programs? 
Is there interaction with multiple EU member nations? 

d) Lessons learned – what worked and what did not 
What would be done differently now, knowing what has transpired? 
What have the biggest successes been? 
Which technologies that have emerged since the founding of the projects do you think would 
have had the biggest impact had they been present at the beginning? 

e) Funding models 
Where did the initial funding come from? 
Where is the funding for the project coming from now? 
Does the project have any revenue generating aspects? 
Is there a view to self-sustainment or to a profit-generating enterprise? 

 

 



Phase Two: Precision Agri-Food Scoping Study and Assessment Final Report 

Page 33 

 AGENDA - WAGENINGEN UR DISCOVERY VISIT 

 

Monday 10 October  

09.30 – 10.15 Paul Geurts, Senior Advisor International 

Education, Research and Innovation 

10.15 – 11.00 Ben Geerlings, Communication Advisor International  

12.00 – 14.00 Kees Lokhorst, Senior Researcher, Lector Herd Management and 

Smart Dairy Farming 

Wageningen Livestock Research 

Tuesday 11 October  

09.00 – 10.00 Henk Hogeveen, Professor Animal Health Management 

Business Economics 

14.00 – 15.00  Krijn Poppe, Research Manager and Senior Economist 

Wageningen Economic Research 

15.15 – 16.15 Erik Pekkeriet, Senior Project Manager 

Wageningen Plant Research 

Wednesday 12 October  

09.00 – 10.00 Sander Janssen, Alterra, Researcher Spatial Modelling and 

Knowledge Systems 

Wageningen Environmental Research 

11.00 – 12.00 Tamme van der Wal, Researcher Data Driven Economy 

Wageningen Environmental 

14.00 – 15.00 Jan Top, Food & Biobased Research 

Wageningen Food & Biobased Research 

15.15 – 16.15 Bedir Tekinerdogan, Full Professor and Chair Information Technology 

Information Technology 

Thursday 13 October  

09.00 – 10.00 Ron van Burgsteden, Dairy Farmer 

Smart Dairy Project 

 

15.00 – 22.00 Sjaak Wolfert, Sr. Scientist Information Management & ICT in Agri-

Food 

Jan Willem Kruize, Scientific Researcher Information Management in 

Agri-Food 

Economic Research 

 

  

  

http://www.hogeschoolvhl.nl/Lectoraten/Smart_Dairy_Farming_en_Herd_Mangement.aspx
http://www.hogeschoolvhl.nl/Lectoraten/Smart_Dairy_Farming_en_Herd_Mangement.aspx
https://www.researchgate.net/institution/Wageningen_University_Research/department/Wageningen_Food_Biobased_Research
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 WAGENINGEN UNIVERSITY AND RESEARCH BIOGRAPHIES 

 

Paul Guerts 

Senior Advisor International 

 

Paul Geurts has a background in Innovation Sciences, more specifically in agricultural knowledge systems 
and participatory action research. He Graduated from Wageningen University, The Netherlands. 
  
After several positions with Wageningen UR (as a teacher, researcher, advisor and manager), he 
became advisor to the Executive Board and the Science Groups of Wageningen UR as of 2008.  
  
Paul focuses on international strategic partnerships, and on strengthening Wageningen UR’s international 
portfolio by prospecting for well-funded and high-quality research, education and innovation 
opportunities with international partners and clients. 
He has a special assignment as advisor to the President of Wageningen UR for international strategy and 
policy issues.  
 
Ben Geerlings 

Communication Advisor International  
 
A senior communications specialist with experience both in traditional and new media. Ben Geerlings is a 
creative person who is responsive to the needs and wishes of the organisation’s target groups. He has 
good advisory skills and is fluent in English, Dutch and French. 
 
Dr. Kees Lokhorst 

Senior Researcher 

Lector Herd Management and Smart Dairy Farming 

 

Thread in my work is that I try to put people first. The question then to me how to make use of advances 
in technology, among others can be supportive in the management of modern agribusiness. Dynamism, 
complexity and diversity incorporate hand over fist. I am inspired by the opportunities offered by 
technological developments. The experience of "innovative system" thinking makes you think about 
structures and cultures and integration into business systems and society. Currently much involved in both 
national and international research programs with the connection between different domains 
(collaboration between human health / elder care, automotive, geophysics, astronomy and agriculture) 
and the relationship between research and product development. 
  
A second source of inspiration has been the development of 'precision'. For me, not directly the 
technological side, but thinking in variety. We try very much to standardize processes since then 
manageable. Nevertheless, you can see that we are left with a lot of variation (within plots, between 
plants, animals, farmers) in our biological processes. With the help of increased computing power, 
wireless observation methods, increased knowledge model, location awareness and understanding of 
human behavior, we can make just very good use of it. Now actively working to (inter) nationally to 
implement this mindset within the livestock (Precision Livestock Farming). At its core, it means that we say 
we each animal (cow, pig, chicken, ..) 24 hours a day, regardless of time and place by the farmer can 
make to monitor and interpret, so that he in his daily management can use. This is against the current 
trend in which a farmer just less time for each animal and the prevailing idea that it still more uniform. 
 

Dr. Henk Hogeveen 

http://www.hogeschoolvhl.nl/Lectoraten/Smart_Dairy_Farming_en_Herd_Mangement.aspx
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Professor Animal Health Management 

 

Henk Hogeveen is chair of Business Economics at the Wageningen University and the Faculty of 

Veterinary Medicine of Utrecht University His teaching and research are mainly directed at economics of 

animal health, and he has developed a special interest for the support of decisions on animal health and 

animal welfare and the use of "sensors and precision tools on the dairy farm. My goal in professional life 

is to deliver research that is scientifically sound and challenging, but can also be used to improve the 

production of products of animal origin. I am particularly interested in dairy production. 

 

Specialties: My specialty is that I am at the crossroads of veterinary science and social sciences. I am able 

to translate veterinary management to economic questions and economic theories to veterinary 

management. Although my field of work covers all farm animals, I am specialized in dairy animals and 

production diseases. Besides that I have quite a lot of experience on the application (optimizing detection 

models and associated management) of sensors in dairy farming. 

 

Dr. Krijn Poppe 

Research manager and Senior Economist 

 

Research Manager and Senior Economist at Wageningen Economic Research. Helps decision makers in 
policy and business to understand and act upon trends in agri & food, based in science.  
Council Member of the RLI - Council for the Environment and Infrastructure 
  
Manages or co-manages several projects for the European Commission. 
Specialties: Specialist in business economics and agricultural economics; In recent years Krijn Poppe 
managed EU Research projects on the competitive position of European Food Industry (for DG Enterprise) 
and on Support for Farmers' Cooperatives (DG Agri). Also involved in several ICT projects, FLINT (on 
sustainability data in FADN) and DISH Research Infrastructure (for food and health). Was co-leading 
SCAR's collaborative working group AKIS. 
  
Research Manager and Senior Economist at Wageningen UR. Helps decision makers in policy and 
business to understand and act upon trends in agri & food, based in science. Manages or co-manages 
several projects for the European Commission. Specialties: Specialist in business economics and 
agricultural economics; In recent years Krijn Poppe managed EU Research projects on the competitive 
position of European Food Industry (for DG Enterprise) and on Support for Farmers’ Cooperatives (DG 
Agri). Also involved in several ICT projects (including Smart AgriFood and FIspace in the Future Internet 
PPP) and EuroDISH (on research infrastructure for food and health). Council member RLI. 
 
Erik Pekkeriet 

Senior Project Manager 

Large scale project management in food industry and agriculture. Focus: production systems, harvesting 
systems, mechatronics, vision & robotics 

Business developer of new production systems, advanced sensor systems and robotics in food industry and 
agriculture. 
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Dr. Sander Janssen 

Alterra, Researcher Spatial Modelling and Knowledge Systems 

 

Sander Janssen PhD, is currently working as a team leader at Alterra Centre for Geo-information, and 
leading a team of experienced researchers and software engineers in the field of integrated (spatial) 
modelling and knowledge systems. He has a broad experience in different types of modelling techniques 
(i.e. crop growth simulation, bio-economic farm models, land use and land cover models, macro-economic 
models) and methods to link these types of models across scales and domains. Furthermore, he has an 
interest in knowledge representation and knowledge engineering that focus on making knowledge 
explicit and usable for end-users (i.e. policy makers, stakeholders, nature conservationists, general public, 
water managers).  
 
Sander has strong analytical skills and a long experience in cross-disciplinary communication required for 
achieving results in mutli-disciplinary projects focused on model and knowledge integration. He is a team 
player and works best in a collaborative mode of bringing people together in development of projects. 
He has experience in project management and different types of working processes for model and 
software development (i.e. agile, extreme, iterative, prototyping). 
 

Tamme van der Wal 

Researcher Data Driven Economy 

 
Information Management expert with special attention for the data revolution, Public Sector Information, 
user and usage aspects of spatial data, demand driven developments, satellite data (navigation and 
earth observation), INSPIRE, information policy etc. Mainly active agriculture, precision farming, CAP, 
water management, natural resources. 

In the past years mostly active as researcher in innovation and valorisation projects, focussed on societal 
aspects of technological innovations concerning the acquisition, processing and use of spatial information 
either originating from satellites, airborne platforms (manned and unmanned) and 'on the ground' systems 
like sensors, GNSS etc.  

Dr. Jan Top 
Food & Biobased Research 
 
Research - Sharing information and knowledge for food innovation 
  
In food industry proper knowledge management is crucial for innovation of processes and products. 
Academic and industrial R&D organizations supply knowledge, but sharing and using research output is 
not quite optimal yet. Moreover, usually the link between general knowledge and specific, day-to-day 
experience is lacking. My research objective is to advance sharing of research output and lessons-learned 
and to enhance the effectiveness of experimental (food) research. Topics are e-science, development and 
application of ontologies (semantic technology) and data and model management. My main location is at 
Wageningen UR. We participate in the eFoodLab project, which aims at sharing data in food research. 
This project and Data2Semantics at VU are part of the COMMIT program, the largest ICT research 
program in the Netherlands. 
 

https://www.researchgate.net/institution/Wageningen_University_Research/department/Wageningen_Food_Biobased_Research
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Dr. Bedir Tekinerdogan 
Full Professor and Chair Information Technology 

Prof. Tekinerdogan received his MSc degree (1994) and a PhD degree (2000) in Computer Science, both 
from the University of Twente, The Netherlands. From 2003 until 2008 he was a faculty member at 
University of Twente, after which he joined Bilkent University until 2015. At Bilkent he has founded and 
led the Bilkent Software Engineering Group which aimed to foster research and education on software 
engineering in Turkey. Currently he is full professor and chair of the Information Technology group at 
Wageningen University, The Netherlands.  

He has more than 20 years of experience in software engineering research and education. He has been 
active in dozens of national and international research and consultancy projects with various large 
software companies whereby he has worked as a principal researcher and leading software/system 
architect. 

He graduated more than 40 MSc students and supervised/graduated more than 10 PhD students. 

He has reviewed more than 80 national and international projects and is a regular reviewer for more 
than 20 international journals. He has also been very active in scientific conferences and organized more 
than 50 conferences/workshops on important software engineering research topics. 

He has developed and taught more than 15 different academic software engineering courses and has 
provided software engineering courses to more than 50 companies in The Netherlands, Germany and 
Turkey. He can communicate in five languages (English, Dutch, Turkish, French, German). 
 
Dr. Sjaak Wolfert 

Sr. Scientist Information Management & ICT in Agri-Food 

  
Dr. Sjaak (J.) Wolfert studied Plant Science with a specialization in Crop Ecophysiology at Wageningen 
University. From the same university he received a Ph.D. degree in 2002 on his dissertation ‘Sustainable 
agriculture: how to make it work? - a modeling approach to support management of a mixed ecological 
farm’ 
Since 2001, he is working as a senior scientist at Wageningen University & Research. His main research 
areas are systems analysis, information management & ICT and sustainable development. He was 
involved as researcher and coordinator in several national, international and EU-funded projects. Since 
2009 he is also part-time affiliated as assistant professor to the Information Technology Group of 
Wageningen University, mainly involved in teaching and supervising students. 
Till July 2009 he was president of the European Federation of ICT in Agriculture, Food and the 
Environment (EFITA); till 2010 he was also president of its Dutch national member organization (VIAS). 
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modelling; sustainable agriculture; Internet of Things; Big Data; systems analysis; open innovation; 
innovation management; service oriented architecture  
 
Dr. Jan Willem Kruize 
Scientific Researcher Information Management in Agri-Food 



Precision Agri-Food Scoping Study and Assessment Final Report 

Page 38 

 PILOT PROJECT CRITERIA 

 

Characteristics of Potential Pilot Projects 

Please fill this out to the best of your ability. If you have any questions or require clarification, please 
contact Dr. Karen Hand at karen.hand@strategicsolns.ca.  

1. Project Description 

a) Challenge: Define the challenge and the participants/stakeholders. Pilot projects need to 
address a specific challenge or answer a specific question of interest to the industry, 
government or academic researchers. These must be data driven projects. 

 

b) Value: How will this solution bring value to the industry and/or the participants and what 
value can the industry and each participant expect? 

[For example: Does this project have the potential to improve farm management practices? 
Will it improve disease surveillance?  Will it answer an important question concerning 
environmental sustainability? Will it assist in the optimization of transport? … ] 

 

c) Outcome: Describe the outcome of this pilot project and how that would address the 
challenge. Identify the stakeholders that will require information/communication from the 
system/outcome. If the implementation of the pilot is time sensitive, please indicate the 
required time frame. 

[For example: Will the outcome result in industry benchmarks or report that need to be 
accessed by numerous participants? Will the outcome result in improved algorithms for on-
farm decision support? Will the solution need to be reported in real-time? …] 

 

2. Project Participants 

a) Direct: Please identify all stakeholders in the Agri-Food supply chain network who would 
participate in building out the pilot project. 

 [For example: Producers, associations, service providers, researchers.  … ] 

 

b) Supporting Experts: Who are the potential experts and/or researchers required to find 
optimal solutions? 

 

3. Data Characteristics 

a) Data Sources: How and where is the data generated and in what format does it exist? Is 
there any known manner in which data can be linked?  

[For example, the data could be generated using on-farm sensor technology and exist in an 
electronic format or on-farm data may only exist in the form of handwritten report.  Is there 
historic data? Will the data be collected in real-time? Are there variables collected across the 
data repositories that can link the data together such as premises identification?] 
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b) Data Aggregation: Are there currently any third party services that collect, store, 
aggregate and/or communicate the data? 

 

4. Potential Funding Sources 

a) Funding Sources: Identify potential funding sources for the project 

 

b) Support: Will there be committed support from industry and research participants?  

 

c) Income Generation: Do you foresee any revenue generating opportunities from a 
successful implementation? 

 

5. Comments: Please provide any additional comments below. 
 

Addendum – Potential case studies identified through User Needs Assessment 

1 Integration of weather and traffic data for smart transport of agricultural products and 
livestock 

2 Industry benchmarking of farm equipment and their components in terms of life cycle , 
failure rates and durability (crop and livestock) 

3 Data integration systems of auto-capture of data required for regulatory purposes 

4 Integration of on-farm data in order to demonstrate good management practices (e.g., 
animal welfare, antimicrobial use, use of pesticide, water and nutrient management) 

5 Communication and integration of data generated by technology systems on the farm 
for livestock production systems (e.g., dairy cattle, dairy goats and swine). All data 
generated on the farm needs to be integrated and accessible in user friend formats to 
producers and their advisors 

6 A provincial surveillance system for livestock (identified across all commodity groups) in 
real-time using data collected from all relevant sources (e.g., producers records, herd 
management systems, animal health assessments, feed manufacturers, provincial and 
federal meat plants, diagnostic laboratories) 

7 Integration of data and technology systems to aid in the use and recording of 
antimicrobial in the livestock industries. The system should include the ability to capture 
effectiveness of treatment 

8 Integrated data across livestock value chains with pathogen genomic sequencing data 
for the purposes of network analysis to gain a better understanding of the mechanisms 
of disease spread and risk 
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9 Integration and communication of real-time feed intake in livestock with feed 
manufacturers including water consumption and growth rates of animals on the farm. 

10 Real-time industry production parameter benchmarks in livestock through data 
integration on the farm and across the commodity industry. 

11 Integration of technology systems and data in dairy barns for the detection of ketosis 

12 Use of technologies that capture rumen temperature to monitor health 

13 Dairy industry benchmarks that move beyond monitoring trends within the herd; such 
as operational benchmarks that could greatly benefit young producers 

14 Within the dairy industry, the ability to capture number of animals at risk of exposure or 
exposed to enable calculation of denominators for disease control and monitoring. For 
example, using the number of cows  processed per day at processing plants 

15 Collecting/benchmarking data concerning calves and heifers in the dairy industry; such 
as mortality, growth and health) 

16 Integration of data within the dairy industry concerning somatic cell counts to leverage 
the power of machine learning algorithms to explore patterns 

17 Integration of all on-farm data in order to better understand how to manage animals in 
the dairy barn (e.g., mastitis management strategies) and reporting tools using 
information integrated data 

18 Integration of data in the dairy industry to track the location and health of dairy heifers 
(including location of heifer barns) 

19 Integration of data in the dairy industry to track cull cows 

20 Sire proofing for visit frequency of cows milked in robotic systems 

21 Integration of data across the dairy food supply chain including individual cow level data 
for the purpose of diverting and sorting milk a the farm for specific end user use (e.g., 
niche market development) 

22 Integration of dairy food supply chain information to develop advanced planning 
models to manage quota requirements 

23 Integration of on-farm activity monitor data on dairy cows with AI companies, 
optimizing breeding for cows in heat 

24 Data integration systems for specific use in dairy goats 

25 Communication and integration of carcass information in the beef industry between 
producers and processors 

26 Translation of carcass data into usable information complete with context and 
guidelines on data interpretation in the swine industry through data aggregation 
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27 Aggregation and collection of on-farm swine data to build decision support systems for 
feeding, breeding and/or animal health and welfare strategies 

28 Examination of abnormally high condemnation rates at swine processing plants through 
connecting and communicating data between producers and processors 

29 Traceability system within the swine industry tracking farm to cut to retail 

30 Integration of swine data across the food value chain in order to benchmark and assess 
the impact of key factors on quality of meat (e.g., on-farm practices, feeding strategies, 
health, genetics, housing, environment and animal welfare) 

31 Integration of barn environment data in the poultry industry to develop decision 
support systems for the optimal comfort of the bird at the individual level (e.g., 
temperature, humidity, ventilation, ammonia levels) 

32 Integration of all on-farm data within the poultry industry in order to develop best 
practices for animal health and welfare 

33 Integration of production and environmental data in the poultry industry in order to 
develop good decision support tools 

34 Integration of data across the poultry food supply chain in order to understand the 
factors affecting dead on arrival at processing plants 

35 Industry wide benchmarks in the poultry broilers that would enable producers for 
example, to understand specifics of health and growth of birds based on breed 

36 Integration of data across the poultry broiler supply chain in order to understand the 
effect of broiler egg quality on lifetime production performance parameters and bird 
health 

37 Integration of data across the poultry broiler supply chain in order to accurately predict 
bird inventory and weights at time of shipment 

38 Collection and integration of data in poultry egg layers in order to better understand the 
impact of new housing requirements on animal health and welfare as well as 
production 

39 Integration and collection of individualized data on plants in field crops to allow for 
more advanced analysis of crop resilience to environmental factors 

40 Integration of field and plant data in field crops with environmental data such as data 
concerning watersheds to develop a stronger understanding of the interactions 
between agricultural practices and changing climatic conditions 

41 Research access to private industry data for efficient extraction of plot level data to 
develop new technologies, validate existing technologies or develop best management 
practices with regards to specific farm attributes 
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42 Integration of data (e.g., data generated by UAVs)  to provide real-time surveillance of 
insect crop pests and for the development of real-time integrated pest management 
strategies 

43 Access to researchers of data collected using advanced soil information systems in order 
to better understand the inherent within field variability and factors or interaction of 
factors that have the greatest impact on yield 

44 Access to researchers of data collected using advanced soil information systems in order 
to develop best practices for phosphorus and nitrogen application  

45 Integration of data in the greenhouse industry and access to data by researchers in 
order to develop systems for early detection of plant stress 

46 Industry benchmarks for Greenhouse Growers - would also allow researchers to 
develop better decision support systems for greater efficiency in the greenhouse 

47 Integration of data from soil analysis, tissue analysis, weather, production and UAV's in 
orchards in order to develop optimal management strategies 

48 There is a need for systems in real time where growers can not only follow their apples 
from orchard to shelf but provide growers with block evaluations, giving growers tools 
to refine their practices and those factors that affect their ROI 

49 The Animal Health Laboratory  would like a cost efficient solution that would enable 
them to seamlessly and securely interface with the variety of software systems in use by 
their client database (e.g., veterinary clinics) for the capture of electronic lab 
submission data and the corresponding diagnostic reports 
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 ONTARIO BROILER INDUSTRY 

 

OPAF Poultry Broiler Industry Consultation 

This report provides a detailed overview of the Ontario Precision Agri-Food Technologies (OPAF) 

concept, along with details concerning a pilot project for the broiler industry including industry partners 

such as broiler producers, the Ontario Broiler Hatching Egg and Chick Commission (OBHECC), the 

Chicken Farmers of Ontario (CFO), feed and nutrition companies and poultry processors. 

Ontario Precision Agri-Food Technologies (OPAF) Project Overview 

Agriculture in Ontario, indeed Canada, is on the cusp of a dramatic revolution in large part due to the 

emergence of Precision Agri-Food Technologies (PAT). We are about to witness the digitization of 

agriculture and with this there will be explosive growth in volumes of electronic data and unprecedented 

demand for tools to manage and analyze it to extract maximum value. Canadian farmers are under 

incredible pressure, tasked to meet societal demands and farm in an environmentally sustainable manner 

while remaining economically viable. It is in this context we understand unequivocally the importance 

of “smart” farming through the use of precision agriculture, using information and communication 

technologies for improved fine-scale control of plants, animals and physical resource variability to 

optimize economic, social and environmental farm performance. Ontario can lead the development of 

the vision, strategy and implementation within the emerging Precision Agri-Food sector on behalf of 

Canada. 

Ontario Agri-Food Technologies (OAFT) is leading a comprehensive Precision Agri-Food Scoping and 

Assessment Study to assess the readiness of stakeholders in the Ontario Agri-Food industry to advance 

the development and implementation of PAT by driving research, development and innovation towards 

commercial opportunities. Phase one identified opportunities for Ontario to take a leading role in 

developing the strategy, vision and necessary infrastructure to facilitate and accelerate the validation, 

adoption and innovation of PAT. Phase two is currently underway. 

In the complex environment of Agri-Food, Ontario requires leadership to architect and build a PAT 

information and communications technology (ICT) infrastructure that will deliver what is needed by the 

Agri-Food industry as a whole,  an organizational and ICT architecture for the integration of  existing 

and emerging data assets in a secure and confidential environment, that in the future will enable the 

implementation of industry-wide prescriptive analytics capabilities (by employing such techniques as 

machine learning and deep learning) to drive the next generation of decision support system capability. 

Importantly, the solution must be developed from an organizational perspective, building and 

maintaining industry relationships and identifying business requirements, iteratively building a long-

term solution through specific, well-defined requirements-driven trials and pilots. 

The pilot projects will serve as prototypes for the overarching ICT architecture that will enable 

information sharing up and down the Agri-Food supply chain network with the flexibility to 

accommodate current and emerging technologies and innovations; thereby enabling a knowledge based 

economy.  

Phase two will focus on the identification and initiation of joint industry/government/research pilot 

projects within the field of precision Agri-Food. Pilot projects could be as straightforward as bridging 

two existing data resources to address an industry challenge. Pilot project development will begin with 

identifying and collecting high level characteristics of potential projects. Subsequently, detailed 

roadmaps for implementation and execution of two to five pilot projects will be completed as well as 

scoping sketches for three follow-up pilot projects.  
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High level pilot projects will be identified by focused working sessions within commodity groups, 

interviews with stakeholders in commodity values chains (including government personnel and 

academic researchers) as well as communications within established networks. 

OPAF & the Ontario Broiler Industry 

 

The Ontario broiler industry consists of a number of well managed and administrated data assets and 

repositories. Although some information and data is exchanged in the value chain, the potential to derive 

value from the data (whether from industry wide benchmarks, risk management or predictive analytics) 

is considerable. However there remains issues concerning data integration and information sharing up 

and down the value chain, as well as issues concerning data standards, privacy, security and trust. These 

challenges are limiting the ability to realize substantial value from the data. 

 

More specifically, the Ontario poultry industry appears aligned in their interest for an industry-wide 

benchmarking tool, which would provide aggregate information to various stakeholders across the value 

chain concerning important attributes, such as mortality and condemnation data, production, breed, sex, 

nutrition/feed program, market weight, vaccine and antimicrobial use, and other relevant variables. 

Industry benchmarks created using information in real-time would bring tremendous value, allowing 

producers and their association to increase their ability to make informed management, equipment, input 

and marketing/operational decisions.  

 

To further understand the needs and challenges within the Ontario broiler industry and to explore more 

fully data driven solutions to address these needs and challenges, OPAF organized a consultative 

workshop with key sector stakeholders. The objective of the workshop was to define a series of tangible 

project ideas with the potential to develop into funding proposals. During the workshop, a series of high-

level questions guided the conversations, allowing for a deeper dive into projects of interest and 

corresponding project challenges and specifics (e.g., data needs, existing technological capacity, data 

ownership, etc.).   
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OPAF & Ontario Poultry Industry Pilot Project Consultations 

 

On December 8th, 2016 the OPAF user needs assessment team held a half day consultative workshop 

with members of the Ontario poultry industry (at the Poultry Industry Council headquarters in Guelph, 

Ontario) to flesh out potential pilot projects, which could showcase the concept and market value of 

OPAF, while answering a specific sector question/issue. The agenda for the workshop is found in 

Addendum I. The following presents the details of this workshop. 

Project ideas, concerns and opportunities 

 
During the group brainstorming session, several project ideas, along with key concerns and 

opportunities were discussed. Some of the key ideas are listed below: 

 

• Investigating factors affecting early chick mortality, as well as overall mortality during the 

production cycle including monitoring mortality over time.  

 

• Establishing standardized industry benchmarks in regards to key performance indicators as a 

whole and by attributes of interest such as breed. 

 

• Investigating breed performance. Although the number of breeds available to broiler producers 

has decreased in recent years to two main breeds, genetic lines within breed changes over time. 

Given the genetic profile of birds that arrive on-farm, broiler producers need up to date 

information and data regarding key performance indicators in order to optimally manage their 

flocks (e.g., feed efficiency, mortality, health concerns). 

 

• Evaluating factors influencing predictive weights at time of transport and broiler condemnations 

at time of arrival for processing 

 

• Evaluating predisposing factors for broiler mortality during transport to processing; for example, 

flock characteristics such as breed, early chick weight, health and production cycle mortality 

 

• Exploring the collection and use of real-time disease monitoring (at the farm and/or industry 

level).  

o Explore potential to integrate data and information residing with the Ontario Animal 

Health Network (OAHN), veterinarian clinics, the AHL.  

 

• Tracking the use of products used for prevention and treatment of disease conditions in order to 

improve understanding of overall use in addition to real-time morbidity/mortality monitoring. 

 

• Investigating approaches to connect data across the value chain in an accurate and anonymous 

manner using the unique flock identifier (Flock ID) currently in use with many industry partners 

to facilitate improved traceability. Importantly, integration of existing data can only occur when 

the same unique identifier, Flock ID, becomes standard use across the value chain. 

 

• What are the causative factors for improved yield? Investigating nutrition, genetics, health, and 

seasonal trends of data that impact production. 
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• Monitoring environmental barn conditions and collating data for improved understanding of 

environmental impacts on production and to inform optimal environmental characteristics; 

importantly, automated barn controls that enable enhanced monitoring of ammonia, humidity 

and temperature in real-time. 

 

Ontario Poultry Industry Pilot Project  

 
Following the discussion concerning challenges and possible projects, it became clear that one 

standalone pilot project was necessary for proof of concept, the details of which are described in further 

detail below. 

 

1. Project Description 

a. Challenge:  

Stakeholders across the Ontario broiler industry collect and use a variety of data to evaluate and monitor 

flock health, as well as inform critical management decisions. The data exists in a number of well 

managed and administrated data repositories, with many using the same unique flock identifier. 

However, seamless integration and sharing of data and information up and down the value chain remains 

problematic and at times the data is not collected in useable formats and or is incomplete. 

 

The objective of this pilot project is to enable the access and integration of a minimum set of 

performance/production characteristics, along with mortality and condemnation data, which are 

collected at various points along the value chain in order to establish industry performance benchmarks, 

and facilitate investigations into the associations between outcomes and relevant factors. The project 

will focus on a defined number of producers with representation of at least two hatcheries and two 

processors. 

 

b. Value: 

Seamless integration of data across the value chain will allow for the development of industry-wide 

benchmarks providing, for example, producers and their associations with better insights in how best to 

manage flocks for maximal production performance given farm-specific management practices and the 

genetic profile of the birds (expected values as well as variability). Successful implementation of this 

project would also mean the adoption of a standardized ‘Flock ID’, enabling linkage of producer-

specific data across the value chain. These linkages would facilitate enhanced data sharing and improved 

decision making, while also enabling on-farm advisors and service providers to realize further value 

from the data; for example, risk management in regards to disease, factors affecting bird mortality 

during the production cycle and transport, predicted broiler weights a time of transport as well as 

condemnations at time of processing. 

 

c. Outcome: 

The specific outcome of this project will be the successful implementation of the functional components 

of the collaboration platform and successful implementation of a use case which will allow for the 

seamless integration of data across the broiler value chain. When fully operationalized, the specific use 

case will allow for the development of industry-wide benchmarks, providing producers and their 

associations with better insights; such as, how best to manage flocks for maximal production 

performance given farm-specific management practices and the genetic profile of the birds (expected 
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values as well as variability). Preliminary analysis of the data may provide early insight to industry 

specific questions identified during the working group sessions. 

 

2. Project Participants 

a. Direct: 

The critical partners required for this pilot project include;  

 

1. The Chicken Farmers of Ontario (CFO) administrate the supply management system for all 

broiler operations in Ontario. CFO has implemented CFO Connects, a technology platform 

that includes standardization and automation of industry operations and systems, within 

which a large proportion of the data required for this pilot project exists. 

 

2. The Ontario Broiler Hatching Egg and Chick Commission (OBHECC) administrate the 

supply management system for broiler hatching eggs and chicks in Ontario. Data from the 

hatcheries is routinely reported to OBHECC via a web based service. 

 

3. Ontario broiler processors, represented by the Association of Ontario Chicken Processors 

(AOCP) collect data concerning broiler transport and processing. For example, data collected 

on a per load basis (12,000 trucks a year for larger processors) at the processor includes 

number of birds dead on arrival (DOA), number of grower condemns, number of plant 

condemns, time of arrival, wait time, start and end of kill as well as time off feed. 

 

4. Broiler producers who will provide information not currently existing in industry data 

repositories. Producers will need to provide direct permission for the collection and use of 

their data.  

 

5. Feed companies who will provide information on the feed efficiency of the flock as well as 

the feed programs related to the flock of interest. 

b. Indirect: 

The pilot project would significantly benefit from the involvement of poultry researchers at the 

University of Guelph, especially in regards to modeling and the identification of significant factors 

affecting production and mortality. 

 

3.  Data Characteristics 

a. Data Sources: 

The pilot project would focus on a defined number of producers who see future value for their 

operations. To demonstrate proof of concept, a minimum set of performance/production characteristics, 

along with mortality and condemnation data from various points along the value chain would be 

integrated.  
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The following parameters were identified as possible parameters for a benchmarking proof of concept; 

the entity holding data on each parameter are listed in brackets: 

 

• Flock ID (OBHECC) 

• Breed of flock (OBHECC) 

• Gender of flock (OBHECC) 

• Hatchery data (OBHECC) 

• Source flock (OBHECC) 

• Chick weight at placement (Hatchery, OBHECC) 

• Early chick mortality (CFO) 

• Overall mortality (CFO) 

• Stocking density (CFO) 

• Barn type (CFO) 

• Processor (federal and/or provincial, CFO) 

• Market weight (CFO) 

• Age at shipment (derived by placement and market date, CFO) 

• Vaccine and antibiotic usage (CFO) 

• Indicator for antibiotic free flocks (derived, CFO) 

• Average daily gain (derived, producer or feed/nutrition company) 

• Feed conversion (derived, producer or feed/nutrition company) 

• Feed company (producer or feed/nutrition company) 

• Feed program (producer or feed/nutrition company) 

• Condemnation data (AOCP, CFO) 

• DOA (AOCP) 

 

Participants recognized the importance of existing/historical data that could be used for analytical 

investigations; further demonstrating of the value of the seamless integration of data across the value in 

the future. 

b. Data Aggregation: 

The data required for proof of concept primarily resides in data repositories of the proposed partners. 

The use and standardization of a unique flock identifier will be paramount for the success of data 

integration for the pilot project and all future data integration endeavors. 
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Addendum I: Broiler Industry Agenda 

PIC Headquarters 

December 8th, 2016. 

______________________________________________________________________________ 

 

Goals of Today 

To work with key stakeholders from across the poultry industry value chain to identify tangible pilot 

project ideas for the implementation of OPAF within the Ontario poultry industry, which are priority for 

the industry and can demonstrate the role and impact of the OPAF concept. 

 

Agenda 

 

8:30 – 9:00am: Registration and light breakfast 

 

9:00am – 9:15am: Welcome and introductions 

 

9:15am – 9:35am: Introducing the OPAF concept 

 

9:35am – 10:30am: Brainstorming pilot projects for the Ontario poultry industry 

 

10:30am – 10:45am: Coffee break 

 

10:45am – 10:55am: Prioritizing pilot projects 

 

10:55am – 12:30pm: Fleshing out pilot project characteristics 

 

12:30pm: Lunch and closing remarks 
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 ONTARIO GREENHOUSE VEGETABLE GROWERS 

OPAF Greenhouse Vegetable Growers Consultation 
 

This report provides an overview of the Ontario Precision Agri-Food Technologies (OPAF) concept and 

details concerning a pilot project for the greenhouse vegetable sector between the Ontario Greenhouse 

Vegetable Growers (OGVG) and the OPAF User Needs Assessment team.  

 

Ontario Precision Agri-Food Technologies (OPAF) Project Overview 

Agriculture in Ontario, indeed Canada, is on the cusp of a dramatic revolution in large part due to the 

emergence of Precision Agri-Food Technologies (PAT). We are about to witness the digitization of 

agriculture and with this there will be explosive growth in volumes of electronic data and unprecedented 

demand for tools to manage and analyze it to extract maximum value. Canadian farmers are under 

incredible pressure, tasked to meet societal demands and farm in an environmentally sustainable manner 

while remaining economically viable. It is in this context we understand unequivocally the importance 

of “smart” farming through the use of precision agriculture, using information and communication 

technologies for improved fine-scale control of plants, animals and physical resource variability to 

optimize economic, social and environmental farm performance. Ontario can lead the development of 

the vision, strategy and implementation within the emerging Precision Agri-Food sector on behalf of 

Canada. 

Ontario Agri-Food Technologies (OAFT) is leading a comprehensive Precision Agri-Food Scoping and 

Assessment Study to assess the readiness of stakeholders in the Ontario Agri-Food industry to advance 

the development and implementation of PAT by driving research, development and innovation towards 

commercial opportunities. Phase one identified opportunities for Ontario to take a leading role in 

developing the strategy, vision and necessary infrastructure to facilitate and accelerate the validation, 

adoption and innovation of PAT. Phase two is currently underway. 

In the complex environment of Agri-Food, Ontario requires leadership to architect and build a PAT 

information and communications technology (ICT) infrastructure that will deliver what is needed by the 

Agri-Food industry as a whole,  an organizational and ICT architecture for the integration of  existing 

and emerging data assets in a secure and confidential environment,  that in the future will enable the 

implementation of industry-wide prescriptive analytics capabilities (by employing such techniques as 

machine learning and deep learning) to drive the next generation of decision support system capability. 

Importantly, the solution must be developed from an organizational perspective, building and 

maintaining industry relationships and identifying business requirements, iteratively building a long-

term solution through specific, well-defined requirements-driven trials and pilots. 

The pilot projects will serve as prototypes for the overarching ICT architecture that will enable 

information sharing up and down the Agri-Food supply chain network with the flexibility to 

accommodate current and emerging technologies and innovations; thereby enabling a knowledge based 

economy.  

Phase two will focus on the identification and initiation of joint industry/government/research pilot 

projects within the field of precision Agri-Food. Pilot projects could be as straightforward as bridging 

two existing data resources to address an industry challenge. Pilot project development will begin with 

identifying and collecting high level characteristics of potential projects. Subsequently, detailed 

roadmaps for implementation and execution of two to five pilot projects will be completed as well as 

scoping sketches for three follow-up pilot projects.  
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High level pilot projects will be identified by focused working sessions within commodity groups, 

interviews with stakeholders in commodity values chains (including government personnel and 

academic researchers) as well as communications within established networks. 

 

OPAF & the Ontario Greenhouse Vegetable Growers Association (OGVG) 

 

The Ontario greenhouse vegetable sector generates a plethora of data across the value chain including 

growers and marketers. The potential to derive value from the data (whether from industry wide 

benchmarks, risk management or predictive analytics) is considerable, however issues of data 

integration (within grower operations as well as across operations), as well as data standards, privacy, 

security and trust are limiting the ability to realize substantial value from the data. 

  

Understanding that data ownership, security and confidentiality is paramount,  OPAF is moving towards 

implementation of an organizational and ICT architecture for data integration which has the potential to 

directly address the challenges of fully realizing the value of data within the greenhouse vegetable 

sector. More specifically, OGVG is particularly interested in an industry-benchmarking tool, which 

would provide aggregate information to growers and the growers’ association concerning important 

attributes, such as age of the crop, production per unit, light levels, temperatures, various sensor data, 

yield/productivity of the crop, and other environmental variables. Industry benchmarks created using 

information in real-time would bring tremendous value, allowing growers and their association to 

increase their ability to make informed management, equipment, input and marketing/operational 

decisions. 

 

To further understand the needs and challenges within the Ontario greenhouse vegetable sector and to 

explore more fully data driven solutions to address these needs and challenges, OGVG and OPAF 

organized a consultative workshop with key sector stakeholders. The objective of the workshop was to 

define a series of tangible project ideas with the potential to develop into funding proposals. During the 

workshop, a series of high-level questions guided the conversations, allowing for a deeper dive into 

projects of interest and corresponding project challenges and specifics (e.g., data needs, existing 

technological capacity, data ownership, etc.).  
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OPAF & OGVG Pilot Project Consultative Workshop  

 
The consultative workshop to explore potential OPAF pilot projects was held on December 7th, 2016 at 

the OGVG headquarters (Leamington, Ontario) and included members of OPAF, OGVG and the 

Ontario greenhouse vegetable sector members. The agenda for the workshop is found in Addendum I. 

The following presents details of the workshop. 

 

Project ideas, concerns and opportunities 

 
During the group brainstorming session, several project ideas, along with key concerns and 

opportunities were discussed. Some of the key ideas are listed below: 

 

• An industry-acceptable solution may require a “data escrow” service – greenhouse growers and 

marketers are highly competitive and require significant assurances that their data is inaccessible 

to any industry participants, even administrators at the marketing board itself.  This makes the 

control and management of proprietary data difficult and prohibits significant sector-wide buy-

in. A third-party service that collected, managed and anonymized industry data would be more 

palatable to their membership. 

 

• There are serious challenges with respect to “dirty” data from sensors – what is the quality and 

trustworthiness of the data being generated? Is it coming from calibrated machines? Is the data 

standardized? What can we get from this data? 

 

• Who processes and handles the data if it were to be shared? What are the privacy agreements and 

terms of use? These are significant concerns that must be addressed in any pilot project. 

 

• While growers have access to a plethora of data, many would significantly benefit from 

assistance with data aggregation and interpretation. In other words, they have the data, but don’t 

have the time, know how, or both, to mine that data to make real-time management decisions 

that have impact. 

 

• Internal and/or grower-facing data for decision making is an important pilot idea, but challenging 

due to the need for large volumes of high dimensional data  to make accurate and impactful 

decisions. 

 

• Sharing subsets or aggregates of data across the industry to make comparisons on a variable-by-

variable basis would be of value. Benchmarking would therefore provide value at a number of 

different levels 

o Growers to growers in a provincial context  

o Growers to growers in the Canadian context  

o Growers to growers in the global context 

 

• Marketers, three to four weeks ahead, want to know what to expect in terms of production. 

Currently, production estimates are not overly problematic; however, knowing the ‘when’ of 

production is problematic (outside of one or two weeks). An inability to predict and forecast the 

amount of produce that will be available beyond the two-week mark limits the marketer’s ability 

to manage inventory, in order to realize top dollar for product or reduce spoilage and product 



Phase Two: Precision Agri-Food Scoping Study and Assessment Final Report 

Page 53 

waste. A pilot project that improves prediction and forecasting ability beyond two weeks (at 

three, four and/or five weeks) would have significant impact. The pilot project would: 

o Track an undefined set of variables to permit 4/5-week forecasting. 

▪ Ensure data security, confidentiality and anonymity  

▪ Identify a small number of growers for proof of concept  

▪ Recognize and reflect the different technologies used by various operations. – 

 

• Biosecurity is becoming an important issue, for example tracking movement of traffic and 

personnel through GPS is perceived as an important need for the industry. 

 

• Sharing of pest management information for integrated pest management programs is another 

area of where data integration and aggregation could provide valuable information, for example, 

in understanding what’s working and what’s not. This could include: 

o Sharing of sampling/test results of pests and resistance patterns/results (currently 

available with product service providers) 
 

OGVG Pilot Project  

 
Following the discussion concerning challenges and possible projects, it became clear that one 

standalone pilot project was necessary for proof of concept, the details of which are described in further 

detail below. 
 

1. Project Description 

a. Challenge: data integration for improved decision making 

Greenhouse marketers are tasked with routinely assessing the amount of product that their growers are 

producing, determining what is available to sell and when, and finding optimal markets in order to 

maximize profit. While general estimates of how much a crop of cucumbers, tomatoes and/or peppers 

will yield are possible, there is a particular challenge in identifying when that specific crop will be ready 

for sale and shipment. Marketers must use existing data, models and market understanding to forecast 

when they will have product to sell, and use these predictions to inform their selling behaviour. 

However, current predictions can only be done in an accurate manner roughly two to three weeks ahead 

of the crop being ready. This timeframe provides marketers with a very short window to find optimal 

markets to sell to, and subjects them to risk of losing money due to spoilage or inability to sell for top 

dollar. Therefore, there exists a definitive need to improve forecasting accuracy from one to two weeks 

(often at least one week too late) to three to four weeks out. This requires the collection and aggregation 

of production parameters into one useable, authenticated, standardized database, which offers significant 

value to an internal marketing/growing team, the grower and the industry as a whole.  

The objective of this pilot project is therefore to collect and aggregate a set of standardized production 

data from a sample of Ontario vegetable greenhouses, to showcase the OPAF concept and provide data 

and tools for improved production forecasting and decision making for marketers (e.g. proof of concept 

with cucumbers, and tomatoes/peppers to follow). 

b. Value: 

Integration of data in the greenhouse sector will allow for the eventual benchmarking of grower key 

performance indicators, currently not available to Ontario growers. This integration could enable 
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greenhouse marketers to improve their predictions, and thereby have an increased likelihood of setting 

up the contracts necessary to optimize their market sales position. This results in the timely sale of all 

produce, thereby reducing spoilage and waste, and improves the likelihood that they sell their product at 

a higher market value. These benefits translate into more revenue (through higher sale prices and/or 

minimization of losses) for the marketers, which translate into better return for the vegetable growers 

themselves. Integration at the industry level would also offer valuable benchmarking and industry 

forecasting opportunities, which enables the OGVG to offer more value to its membership. 

c. Outcome: 

The specific outcome of this pilot project will be the integration of a relevant set of production data 

across a sample of greenhouses. This data could then be used by individual marketers, the OGVG, and 

other ancillary stakeholders, such as OMAFRA personnel, for benchmarking and decision support 

purposes. This outcome enables improved marketing and sales efficiency with the potential to have 

serious economic benefits for growers and marketers. This also enables OGVG to gain further insights 

into the market trends and characteristics of its members; successful implementation may also result 

improve trust and overall relationships between OGVG and their members. A successful forecasting 

model would be able to predict amount of produce ready for market to within +/- 10% at a minimum of 

three weeks out (with four to five being the ideal target). 

2. Project Participants 

a. Direct: 

The OGVG, greenhouse marketers, and greenhouse growers would need to be directly involved in this 

pilot project, with many of these stakeholders coming together to comprise a steering committee for the 

project. OGVG would be instrumental in recruitment and management of the project, along with being 

significant contributors to the study design, collection and analysis of data, as well as building trust and 

relationships with the other direct stakeholders. Marketers will be crucial in establishing reasonable 

parameters for collection, determining what is of use to deliver value, recruiting/facilitating grower 

participation, and building trust and relationships with other stakeholders. Lastly, growers are key in the 

collection of data and sharing of their production and operational data. 

b. Indirect: 

The pilot project would significantly benefit from the involvement of an OMAFRA greenhouse 

vegetable specialist, to support the collection and analysis of data, along with communicating the value 

of the project. Researchers identified by industry experts (such as those working in the Harrow or 

Vineland research stations) would also be instrumental in the development of the forecasting models. 

3. Data Characteristics 

a. Data Sources: 

It was generally agreed upon that roughly 50 acres of greenhouse would be a reasonable size to aim for 

at a bare minimum. These acres could be split across five to ten growers and/or different ranges within a 

particular farm, represent a broad cross-section of greenhouse operations in the industry (e.g. use 

different technologies, different age of operations, etc.).  
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The following parameters were deemed the minimum set of factors that were important to collect and 

use for this pilot project: 

• Ambient temperature (internal and external) 

• Humidity 

• Plant age  

• Non-artificial light sources 

• Greenhouse characteristics  

 

It is not currently known exactly how data on these parameters is stored, or in what form. Furthermore, 

certain operations may not currently have the ability to pull this data in an aggregate form from one 

source. Therefore, a first step of this project will be to evaluate the data storage and API needs to collect 

this information. Based on these findings, ‘middleware’ or some form of technological development may 

be required in order to facilitate the automatic and real-time collection and aggregation of standardized 

production data from each operation. Importantly, once connections have been made, the collection of 

many different types of data will be possible, not just the minimum set of factors listed above; thus 

offering additional benefits beyond the scope of this project in a timely manner. 

It was felt that a minimum of two to three years’ worth of data was needed to demonstrate value for 

forecasting models and other long-term benchmarking exercises. The potential use of historical data was 

discussed, and it was agreed that many growers may be able to offer up to five years’ worth of historical 

data on these parameters. As a result, an appropriate approach may be to ask for access to up to five 

years of historical data, while facilitating the collection and delivery of real-time data starting at project 

onset to collect data into the future. Historical data can then be used to begin analyses and benchmarking 

early, and results and predictions can be tested on new and incoming data. The pilot project will focus 

on data standardization, integration and development of the necessary application program interface 

(API) as the proof of concept and building foundation for significant future projects. 

b. Data Aggregation: 

Some existing technologies or third party services (e.g. Priva) may exist to collect, store, aggregate 

and/or communicate this data. However, these services are proprietary and operated by independent 

organizations who do not have complete market penetration, and more importantly, do not facilitate the 

sharing of information across growers, nor do they have the trust or agreements to do so. The latter point 

is crucial here as this pilot project needs to have buy in across all growers, thereby making existing data 

aggregation points a challenge. The OGVG have given some thought to how data may be collected and 

aggregated from the greenhouse, through to OPAF.  
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Addendum I: Greenhouse Vegetables Agenda 

OGVG Headquarters 

December 7th, 2016. 

______________________________________________________________________________ 

 

Goals of Today 

To work with key stakeholders from across the greenhouse vegetable industry value chain to identify 

tangible pilot project ideas for the implementation of OPAF within the Ontario greenhouse vegetable 

industry, which are priority for the industry and can demonstrate the role and impact of the OPAF 

concept. 

Agenda 

8:30 – 9:00am: Registration and light breakfast 

9:00am – 9:15am: Welcome and introductions 

9:15am – 9:35am: Introducing the OPAF concept 

9:35am – 10:30am: Brainstorming pilot projects for the Ontario greenhouse vegetable industry 

10:30am – 10:45am: Coffee break 

10:45am – 10:55am: Prioritizing pilot projects 

10:55am – 12:30pm: Fleshing out pilot project characteristics 

12:30pm: Lunch and closing remarks 
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 ONTARIO SWINE INDUSTRY 

OPAF Swine Industry Consultation 
 

This report provides a detailed overview of the Ontario Precision Agri-Food Technologies (OPAF) 

concept, along with details concerning a pilot project for the swine industry including industry partners 

such as Ontario Pork (OP), Pig Champ, the University of Guelph Animal Health Laboratory (AHL) and 

Swine Health Ontario. 

 

Ontario Precision Agri-Food Technologies (OPAF) Project Overview 

Agriculture in Ontario, indeed Canada, is on the cusp of a dramatic revolution in large part due to the 

emergence of Precision Agri-Food Technologies (PAT). We are about to witness the digitization of 

agriculture and with this there will be explosive growth in volumes of electronic data and unprecedented 

demand for tools to manage and analyze it to extract maximum value. Canadian farmers are under 

incredible pressure, tasked to meet societal demands and farm in an environmentally sustainable manner 

while remaining economically viable. It is in this context we understand unequivocally the importance 

of “smart” farming through the use of precision agriculture, using information and communication 

technologies for improved fine-scale control of plants, animals and physical resource variability to 

optimize economic, social and environmental farm performance. Ontario can lead the development of 

the vision, strategy and implementation within the emerging Precision Agri-Food sector on behalf of 

Canada. 

Ontario Agri-Food Technologies (OAFT) is leading a comprehensive Precision Agri-Food Scoping and 

Assessment Study to assess the readiness of stakeholders in the Ontario Agri-Food industry to advance 

the development and implementation of PAT by driving research, development and innovation towards 

commercial opportunities. Phase one identified opportunities for Ontario to take a leading role in 

developing the strategy, vision and necessary infrastructure to facilitate and accelerate the validation, 

adoption and innovation of PAT. Phase two is currently underway. 

In the complex environment of Agri-Food, Ontario requires leadership to architect and build a PAT 

information and communications technology (ICT) infrastructure that will deliver what is needed by the 

Agri-Food industry as a whole,  an organizational and ICT architecture for the integration of  existing 

and emerging data assets in a secure and confidential environment,  that in the future will enable the 

implementation of industry-wide prescriptive analytics capabilities (by employing such techniques as 

machine learning and deep learning) to drive the next generation of decision support system capability. 

Importantly, the solution must be developed from an organizational perspective, building and 

maintaining industry relationships and identifying business requirements, iteratively building a long-

term solution through specific, well-defined requirements-driven trials and pilots. 

The pilot projects will serve as prototypes for the overarching ICT architecture that will enable 

information sharing up and down the Agri-Food supply chain network with the flexibility to 

accommodate current and emerging technologies and innovations; thereby enabling a knowledge based 

economy.  
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Phase two will focus on the identification and initiation of joint industry/government/research pilot 

projects within the field of precision Agri-Food. Pilot projects could be as straightforward as bridging 

two existing data resources to address an industry challenge. Pilot project development will begin with 

identifying and collecting high level characteristics of potential projects. Subsequently, detailed 

roadmaps for implementation and execution of two to five pilot projects will be completed as well as 

scoping sketches for three follow-up pilot projects.  

High level pilot projects will be identified by focused working sessions within commodity groups, 

interviews with stakeholders in commodity values chains (including government personnel and 

academic researchers) as well as communications within established networks. 

 

OPAF & the Ontario Swine Industry 

 

The Ontario swine industry consists of a number of well managed and administrated data assets and 

repositories. Although some information and data is exchanged in the value chain, the potential to derive 

value from the data (whether from industry wide benchmarks, risk management or predictive analytics) 

is considerable. However there remains issues concerning data integration and information sharing up 

and down the value chain, as well as issues concerning data standards, privacy, security and trust. These 

challenges are limiting the ability to realize substantial value from the data. 

 

More specifically, the Ontario swine industry appears aligned in their interest for seamless integration of 

industry data for the purposes of disease surveillance and disease modeling, in order to more fully 

understand how to control and or eliminate Porcine Reproductive and Respiratory Syndrome (PRRS) in 

Ontario and Canada.  

 

To further understand the needs and challenges within the Ontario swine industry and to explore more 

fully data driven solutions to address these needs and challenges, OPAF organized a number of 

consultative industry meetings, with the University of Guelph Animal Health Laboratory (AHL), 

Ontario Pork and a third with individuals representing the AHL, the University of Guelph research 

community and PigCHAMP (Computerized Health and Management Program), a knowledge based pork 

management software. 
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OPAF & Ontario Swine Industry Pilot Project Consultations 

 

On October 19th, October 20th and December 14th, 2016 the OPAF team organized consultative 

discussion with members of the Ontario swine industry (at the AHL, Ontario Pork and Farms.com 

offices respectively) to explore potential pilot projects and discuss the details of one particular pilot 

project would could showcase the concept and market value of OPAF. 

 

 

Project ideas, concerns and opportunities 

 
During the consultative sessions, several project ideas, along with key concerns and opportunities were 

discussed, the key ideas are listed below: 

 

• Translation of carcass data into usable information complete with context and guidelines on data 

interpretation in the swine industry through data aggregation 

 

• Aggregation and collection of on-farm swine data to build decision support systems for feeding, 

breeding and/or animal health and welfare strategies 

 

• Examination of abnormally high condemnation rates at swine processing plants through 

connecting and communicating data between producers and processors 

• Traceability system within the swine industry tracking farm to cut to retail 

• Integration of swine data across the food value chain in order to benchmark and assess the 

impact of key factors on quality of meat (e.g., on-farm practices, feeding strategies, health, 

genetics, housing, environment and animal welfare) 

• Automate data exchange between OP and Processors.  

• Linking Production data to grading data - see effect of feed choices from birth to market, 

genetics, feeds 

 
• Swine Health Ontario-Ag Manifest, AHL, ARC&E, Linking to increase disease tracking and 

increase chances of elimination, in real time 

 

Ontario Swine Industry Pilot Project  

 
Following the discussion concerning challenges and possible projects, it became clear that one 

standalone pilot project was necessary for proof of concept, the details of which are described in further 

detail below. 
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1. Project Description 

a. Challenge:  

Porcine Reproductive and Respiratory Syndrome (PRRS) is the most economically significant endemic 

disease in Ontario. Integration of data within the swine industry is vital, in order to increase disease 

tracking and chances of elimination in real time, to have in place a system that “knows early and 

responds quickly”. An integrated system will greatly increase our understanding of PRRS, as well other 

emerging and re-emerging diseases that impact the swine industry 

 

The objective of this pilot project is to integrate data concerning pig movement, production, diagnostic, 

clinical information (clinical records) as well as current site specific disease status that currently exists 

in the swine industry. A limited number of swine production units would participate in the pilot project. 

All data currently exists electronically in databases.  

 

b. Value: 

The cost of PRRS to the Canadian swine industry is estimated to be $100 million dollars per year. PRRS 

impacts sow reproduction, pig mortality and directly impacts the expression of other diseases such as 

PCVAD (Porcine Circo Virus Associated Disease).18 Seamless integration of data across the value chain 

will allow for effective PRRS surveillance vital for control and or elimination. Furthermore, integrated 

industry data will allow for researchers at the University of Guelph to develop complex disease and 

network models, in order to identify the variables that most significantly impact the spread/control of 

PRRS and other emerging and re-emerging diseases.  

 

c. Outcome: 

The specific outcome of this pilot project will be the collection of a number of key performance and 

production characteristics for a given number of producers by integrating existing industry data 

repositories across the value chain. The project will showcase OPAF’s ability to link disparate sources 

of data to facilitate disease surveillance as well as other data driven approaches to address the challenges 

existing today in Ontario’s swine industry.  

2. Project Participants 

a. Direct: 

The critical partners required for this pilot project include;  

 

1. PigTrace Canada 

 

Ontario pork producers participate in the national traceability program (PigTrace). Key components 

of the system include emergency preparedness, financial stability in the event of disease outbreak, 

market access, business management, and production security. Under this program, producers are 

required to document various animal movements such as farm-to-farm, movement to assembly 

yards, export movements, import movements, and the movement of animals to slaughter. The 

program requires approved methods for the identification of animals. 

 

 
18 Source: Canadian PRRS Eradication: A dream or a future reality? http://www.prairieswine.com/pdf/36025.pdf 
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2. Ontario Pork 

 
Ontario Pork plays an essential role in the administration, collection, maintenance, and transfer of 

data for the Ontario pork industry. Ontario Pork takes its role as data steward seriously, ensuring 

confidentiality and security of all data under its auspice.  

 

Ontario Pork is responsible for implementation of the Canadian Swine Traceability System in the 

province of Ontario and provides information on animal movement to PigTrace. Ontario Pork 

recently launched AgManifest, designed to automate and streamline producer shipment and 

traceability information. AgManifest data reside at Ontario Pork. AgManifest facilitates reporting of 

swine movement to the PigTrace database. Except for movement to most major abattoirs, Ontario 

Pork does not report pig movement on behalf of producers.  

 

3. PigCHAMP 

 

PigCHAMP (Computerized Health and Management Program), a knowledge based pork 

management system. PigCHAMP offers a suite of products, providing information and data analysis 

capabilities to swine producers. PigCHAMP collects and maintains a rich data repository concerning 

all aspects of the swine operation including key production and mortality data crucial for successful 

disease management.  

 

4. Swine Health Ontario 

 

Swine Health Ontario (SWO) oversees the Ontario Area Regional Control and Elimination program 

(ARC&E) program for the control and elimination of PRRS and PED. SWO maintains a database 

containing importance information regarding disease status of participating swine operations and 

ancillary information including biosecurity practices, pig ownership, production systems, type of 

operation and service providers such as trucking, feed, semen and gilt sources. The ARC&E 

database resides at Ontario Pork. Data concerning PRRS disease diagnostics also resides with the 

AHL for swine operations. 

 

5. The Animal Health Laboratory 

 

The Animal Health Laboratory (AHL) “is a full-service, fully computerized veterinary diagnostic lab 

that boasts an extensive cadre of laboratorians with post-graduate training and specialty board 

certification.”19 The AHL provides laboratory services for food-producing and companion animals. 

Stakeholders and partners of the AHL include livestock producers and animal owners, CFIA, 

veterinarians, industry, OMAFRA, public health, World Organization for Animal Health, Canadian 

Wildlife Health Cooperative, and the University research community. Further, the AHL is an active 

partner with the University of Guelph and OMAFRA in the Ontario Animal Health Network 

(OAHN), which comprises species-specific expert networks focusing on animal health and disease 

surveillance. For the pilot project, it is anticipated the AHL will provide genomic information 

regarding the PRRS virus on Ontario positive swine sites, either using ORF 5 sequencing or whole 

genome sequence. 

 
19 Source: http://www.guelphlabservices.com/AHL/Accreditation.aspx 
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b. Indirect: 

The pilot project would significantly benefit from the involvement of epidemiological swine researchers 

at the University of Guelph, especially in regards to the highly complex modeling of network analysis 

using whole genome virus information. 

 

3. Data Characteristics 

a. Data Sources: 

The pilot project would focus on a limited number of swine production units that are either actively 

participating in the PRRS ARC&E program or have been identified as PRRS positive through testing 

with the AHL. All data for the pilot project currently resides in industry data repositories.  

 

Participants also recognized the importance of existing/historical data that could be used for analytical 

investigations; further demonstrating of the value of seamless data integration of data. 

b. Data Aggregation: 

The data required for proof of concept primarily resides in data repositories of the proposed partners. 

The Ontario premises identification number (PID) uniquely identifies the premises for swine operations 

and will be paramount for the success of data integration for the pilot project and all future data 

integration endeavors. Other sources of information that can be used include geographic location. 
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 NIAGARA COLLEGE – CROP PORTAL 

 

Characteristics of Potential Pilot Projects 

 

Please fill this out to the best of your ability. If you have any questions or require clarification, please 
contact Dr. Karen Hand at karen.hand@strategicsolns.ca. Submissions are due by November 25, 2016 

 

1. Project Description 

a. Challenge: Define the challenge and the participants/stakeholders. Pilot projects need to 
address a specific challenge or answer a specific question of interest to the industry, 
government or academic researchers. These must be data driven projects. 

The challenge is that with 9.5 billion people living on the earth by 2050, we will require an 
estimated 80% increase in agricultural outputs. The burden of this increase will fall on farmers 
- farmers who must now do more with less, while maintaining profitability. Statistics tell us 
there is a movement to fewer and larger farms, with a stable to shrinking amount of farmed 
land. Between 1991 and 2011, the number of Canadian farms decreased by 26%, while the 
size of the average Canadian farm increased from 598 acres to 778 acres. Total farmed 
land in 2011 was 160.2 million acres, or a reduction of 4.1% since 2006. Finally, between 
1991 and 2011, there was a 24.8% decrease in farm operators. There are new technologies 
to support farmers, yet these technologies are not being fully leveraged. With one-fifth of the 
world’s freshwater, Canadian farmers have a significant natural capital advantage. With 
1.31 acres of arable land per person, Canada is No. 3 in the world. The above-mentioned 
advantages showcase the opportunities for Canadian farmers to lead by example. 

The solution is to use Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA) 
topographic data to provide all farmers with essential information that supports management 
zone definition and creation that enables more reliable variable-rate seeding and fertilizer 
applications. The adoption of variable-rate farming and similar technologies have 
demonstrably led to more environmentally efficient and economically competitive farming 
practices.  The question this project will answer is ‘how do we provide farmers with valuable 
information from publicly available elevation/topographic data to support variable-rate 
farming and other precision conservation practices?’. The challenge will be addressed by 
utilizing the Niagara College Crop Portal. 

The Crop Portal enables the safe and secure upload of spatial farm data, including yield, soil 
test, soil texture, elevation, and as-applied crop input data sets. Following the upload, the 
data can be processed with cleaning, gridding, layering, and editing tools. The Crop Portal 
provides complete chain of custody, so the user can access the raw data or edited data from 
any stage. This also enables multiple users to access the data, in both user-controlled and 
automated modes. The Crop Portal currently ingests elevation data, but does not provide 
value-added topographic analysis. The team is in the process of preparing a new suite of 
topographic and hydrological data analysis that are derived from a desktop product called 
LandMapR (See Images 1-4 for samples of output data). LandMapR can output 25 value-
added topographic maps that will provide revealing information about the hydrology of a 
farm field (e.g. soil moisture, rain flow, runoff potential etc). 
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The Crop Portal is active and used by a small number of grain farmers, agricultural 
consultants, and researchers, it is in pilot development phase. It is a backbone piece to much 
of what OPAF is striving towards on the infrastructure side of crop management. The crop 
portal is a born-in-Ontario toolset based on many years of agriculture soil landscape 
knowledge from a long-standing OMAFRA-Niagara College partnership. It now needs to be 
leveraged by a broader PAT audience and across more acres in Ontario, then beyond. OPAF 
will assist in leveraging what is already developed to a broader audience beyond grain 
crops. The Crop Portal was designed to be a transparent, teachable toolset to educate and 
attract those farmers ‘sitting on the fence’ with respect to investing more time and capital in 
the PAT approach. This tool is not just for farmers, it will also be used to manage and 
organize on-farm trial research by academic institutions or commodity organizations that fund 
research. Although developed for a grain farmer audience, the tool is truly agnostic to crop 
type – it is the data that drives the usefulness of the system, which is fully customizable to end 
user needs. 

The next step for the Crop Portal is go beyond yield and soils test information. The 
topographic analysis functions currently being developed by the Niagara College team will 
save the pilot project significant computer programming, development, planning, and design 
time. This will enable quick results and quick implementation as a pilot project. For the pilot 
project, the Crop Portal will be further developed to enable the upload and processing of 
OMAFRA’s publically available (TBA) Light Detection and Ranging (LIDAR) elevation data sets. 
When this new high resolution elevation data is disseminated by government to the public, the 
Crop Portal will then process raw elevation data into value-added topographic datasets that 
will help manage any crop input (e.g. wetness potential index to give valuable soil context for 
managing water in both perennial and annual cropping systems/both irrigated and non-
irrigated cropping systems). Other modern on-farm data includes accurate elevation data if 
the farmer has an accurate GPS (Real Time Kinematic or RTK-GPS). Many farm implements 
that utilize auto-steer and guidance systems are collecting highly accurate elevation data 
already through multiple annual field operations (i.e. planting to harvest). This data has 
limitations when the implement passes are too wide and do not capture the complex 
topography of some farmland in Ontario. However, the crop portal can leverage both 
private elevation data and public LiDAR data sets. 

The purpose of landform and landscape hydrological analysis is to manage our farm inputs in 
a more economically efficient manner, and with a smaller and smaller environmental footprint.  
There are many “beyond farm gate” stakeholders that will benefit by further advancing more 
open and accessible topographic-hydrological analysis tools that engage a much larger PAT 
farm audience. The topography data provided to support variable-rate farming can manage 
the risk of fertilizer runoff, and support management practices that reduce soil erosion. This 
kind of modelling analysis will support both  non-government organizations (NGOs) (i.e. 
conservation authorities), and government agencies that monitor risks for water quality in 
Ontario (i.e. Great Lakes Water Quality agreement and the 40% phosphorus reduction 
target in Lake by 2025). 

Participants in the project will be Niagara College, led by Dr. Mike Duncan (Natural Sciences 
and Engineering Research Council of Canada (NSERC) Industrial Research Chair for Colleges 
(IRCC) in Precision Agriculture & Environmental Technologies), and OMAFRA, whose team 
members will include Nicole Rabe, Land Resource Specialist, Ben Rosser, Corn Specialist, and 
Ian McDonald, Crop Innovation Specialist. The Precision Agriculture Advancement for Ontario 
(PAAO) project is a collaboration being executed by the participants with collaborative 
involvement from 8 agricultural consultants, and 20 grain farmers. This project is funded by 
Grain Farmers Ontario’s commodity-based research dollars matched by the Agricultural 
Adaption Council (Growing Forward 2) funds, and it ends in October 2017. 
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Grain Farmers of Ontario (GFO) is the commodity organization that represents Ontario corn, 
soybean, wheat, oat, and barley growers. The crops they grow cover 8.5-9 million acres of 
farmland across the province, generate more than $2.5 billion in farm gate receipts, result in 
more than $9 billion in economic output and are responsible for more than 40,000 jobs in the 
province. GFO members are the initial test group because it is the largest agricultural land 
base and commodity group in Ontario. Both GFO and OMAFRA have an excellent history of 
collaboration and providing value to Ontario grain farmers through ongoing research 
programs. Mike Duncan, Nicole Rabe, Ben Rosser, and Ian McDonald are currently 
collaborating on the PAAO project. The project has been successful, and all parties are 
working well together. Further, by demonstrating the value to GFO members, it can impact 
8.5-9 million acres of privately owned farmland across Ontario, which provides the best 
return on investment for research funding. Beyond grain farmers, the project will support any 
farmers growing field crops. Topography data can be processed to provide any field crop 
farmers new information about their fields. 

 

b. Value: How will this solution bring value to the industry and/or the participants and what 
value can the industry and each participant expect? 

The Crop Portal is a web-based transparent platform that can provide significant benefits to 
researchers, farmers, and farm consultants/Certified Crop Advisors (CCAs). The value that this 
project will bring is to support farm fertilizer timing and application rates. The adjustment of 
these elements to variable-rate practices will provide more cost/benefit analysis on the farm. 
A 2014 American Farm Bureau survey discovered that farmers who incorporate precision 
technology have been able to decrease their input costs by an average of 15%, and increase 
their yield by an average of 13% (Taylor, http://bit.ly/2f6XFUr). A Niagara College grain 
farmer partner has saved as much as 20% on fertilizer inputs, which in some years has 
translated into savings of as much as $40/acre. 

By applying variable rate management approaches for fertilizer and seed, the system 
becomes optimized and reduces the environmental footprint. Seed and fertilizer is placed in 
an area of a farm field that fully takes advantage of those inputs when growing conditions 
are favourable (e.g. less seed & fertilizer in lighter soil that doesn’t hold water creates less 
completion but optimal yield performance). Farmers and the crop input supply sector are 
voluntarily moving towards more sustainable practices, and utilizing the 4R approach for 
improved nutrient stewardship. The 4R principles are right source, right rate, right time, and 
right place for nutrient (fertilizer) application. This project will help to address the right place, 
and right time aspects of the 4Rs.  

 

The management zones produced with value-added topographic-hydrological datasets in the 
Crop Portal will be more stable, reliable, and ultimately provide a more cost-effective 
method for executing variable-rate management strategies (i.e. most new equipment is 
variable-rate ready - quite often it is just the sweat equity to learn how to fully utilize it, and 
the data that is received). When crop inputs are optimized to physical soil-landscape 
parameters (which are both limiting and non-limiting variables for crop production), precision 
conservation is then also being implemented at a field, to sub-watershed, to full watershed 
scale. Niagara College and OMAFRA would like to work with OPAF to take the toolset and 
leverage it with their partners. This would help the OMAFRA partners to achieve their goal of 
getting farmers fully utilizing both their equipment and their data to its full potential. 
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Values of the Crop Portal summarized in point form below: 

• Transparent agricultural data platform 

• Objective management zone creation using transparent, teachable mathematics for a 

farm and crop consultant (CCA) audience 

• Variable-rate and nutrient management risk mitigation (4R) that meets provincial 

goals (e.g. Phosphorus reduction strategy for Great Lakes) 

• Aggregated datasets are valuable to multiple stakeholders for answering large agro-

ecosystem questions (i.e. environmental benefits of PAT approach compared to 

conventional blanket application of fertilizer and seed, competition-based crop 

response statistics for researchers and private industry partners.) 

• Cloud-based tool available for use 24/7 – no heavy desktop software investment – 
only an Internet connection required 

• Born in Ontario, but it is an agnostic toolset that can expand to any crop production 
system across Canada and beyond 

 

Additional value is brought to the students working with the Niagara College and OMAFRA 

teams. The students learn in multidisciplinary environments involving field work, computer and 

communications hardware systems, and complex computer programming with multiple 

platforms. Team members have included Niagara College students from the Computer 

Programming and GIS programs, Brock University Master’s students, PhD scientists in 

agriculture. The OMAFRA team regularly includes graduate and undergraduate team 

members from the University of Guelph. For the elaboration of the Crop Portal, the team used 

the same kind of production line a software company would use to track and fix bugs, add 

new features, and keep control of all the changes made on a daily basis, for a valuable real-

world experience. The Crop Portal is a complex system, with interface components, database 

components, and machine components to manage the flow of processes that result from user 

requests. The PAT industry is in need of the experienced and skilled professionals that will be 

trained as part of this project work. 

 

c. Outcome: Describe the outcome of this pilot project and how that would address the 
challenge. Identify the stakeholders that will require information/communication from the 
system/outcome. If the implementation of the pilot is time sensitive, please indicate the 
required time frame. 

The project outcome is a Crop Portal-based topographic-hydrological analysis tool for use 
by farmers, CCAs, agricultural consultants, government, and researchers. The pilot project 
will incorporate testing for both privately owned elevation data from the farm, and 
publically shared government LiDAR data. The Crop Portal makes private data access 
more valuable with easy to use decision-making tools for variable rate strategies, and 
stores it for safekeeping off the farm. The Crop Portal will make publically available 
elevation LiDAR datasets more useful and practical, both on the farm and at a watershed 
scale by group of stakeholders in the province (i.e. government, NGOs, not-for-profits, 
equipment dealers, crop input suppliers, etc.). The essence of this pilot is about sharing and 
adding value to elevation datasets for the soil landscape management on the farm and 
off the farm. This project will help to deliver more stable, reliable management zone 
approaches on the farm. 
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The timeline for this pilot project is for execution and testing during the 2018 growing 
season. The project work would be best to begin in the spring/summer of 2017 in order to 
be ready for the winter and spring 2018 planning for the 2018 growing season. 

In order to communicate the outcomes, Niagara College and OMAFRA will work with GFO 
to publish articles in the GFO magazine, and on its website. This will reach the initial 
target stakeholders, who are the GFO members. The Niagara College team will continue 
to create videos that exemplify how the products are being used on the farm. OMAFRA 
specialists will continue to assist the Niagara College team in providing Knowledge & 
Technology Transfer (KTT) opportunities through their traditional channels (I.e. Field Crop 
News posts, OSCIA twilight meetings and events, winter ag conferences SWAC, 
Farmsmart, Eastern Crop Day etc.). Video examples are listed below. 

▪ Seeing Double Green: Dr. Mike Duncan at TEDxNiagaraCollege: 
http://bit.ly/2ejEgNC  

▪ Yield Probability Index (YPI) and Yield Probability Zones –Dr. Duncan’s Management 
Zone Algorithm: http://bit.ly/2elENgg  

▪ PrAgMatic: From Yield Maps to Prescription Maps – Overall demonstration of 
variable-rate process and NC tools: http://bit.ly/1IeBx3h 

▪ Faces of Innovation: Refining agriculture by the power of data – Showcase of Dr. 
Duncan and Rick Willemse of Yellow Gold Farms collaboration: http://bit.ly/2dr8cE8 

▪ Dr. Mike Duncan: How To Set Up Precision Agriculture Management Zones – Mike 
provides an overview of his YPI management zone: http://bit.ly/2ejAGTJ 

Dr. Duncan, Nicole Rabe, Ian McDonald, and Ben Rosser have all written and/or co-written 
articles for trade publications, and have their work featured in trade publications. KTT by 
and about the related pilot project are below. 

Date Publication KTT Type Title 

27-Feb-13 ORION Snapshot 2012 reports How BIG data is growing Ontario farms 

15-Jul-13 GFO magazine trade publication 
Getting the lay of the land: Making the best use of 
precision ag tools 

12-Jan-14 Country Guide trade publication Mike Duncan Showcase in Country Guide 

19-Jan-15 Better Farming  trade publication 
Precision technology on the farm: Who owns the 
farm data on the new cloud servers? 

21-Jan-15 Country Guide trade publication Precision ag ready for big time 

01-Feb-15 GFO magazine trade publication An Introduction to Management Zones 

02-Feb-15 farms.com website website 
Ensuring Maximum Yields on Cash Crops:  Is 
Precision Agriculture the Answer? 

01-Mar-15 GFO magazine trade publication The Importance of Multi-Year Data 

01-Mar-15 Better Farming trade publication An algorithm that can save big money on the farm 

02-Mar-15 Better Farming trade publication 
A Simple Exercise that will change your views on 
variable-rate fertilizing 

01-Apr-15 GFO magazine trade publication Mapping Elevation and Topographic Modeling 

http://bit.ly/2ejEgNC
http://bit.ly/2elENgg
http://bit.ly/1IeBx3h
http://bit.ly/2dr8cE8
http://bit.ly/2ejAGTJ
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May-15 Better Farming website, print 
Creating accurate maps – the key to precision 
agriculture 

Jun-15 GFO magazine trade publication Soil Data 

01-Aug-15 GFO magazine trade publication Soil Type Mapping 

31-Aug-15 Niagara-this-week website, print Allowing Ontario farmers to harvest with precision 

01-Sep-15 GFO magazine trade publication Remote Sensing 

01-Oct-15 Agri Digest Online trade publication NC puts technology to work for farmers 

01-Oct-15 GFO magazine trade publication Management zone development process highlights 

Nov-15 Better Farming print 
A simple variable-rate prescription algorithm for 
your fields 

01-Nov-15 GFO magazine trade publication Integrating soil, landscape, and yield maps 

19-Nov-15 Farms.com website website Mike Duncan's presentations at ZoneSmart 

01-Dec-15 GFO magazine trade publication Prescription Maps and validation 

10-Dec-15 
Farms.com website, e-

newsletter 
e-newletter, 

website 
ZoneSmart 2015 – It’s all About the Maps! 
(Conference Presentation posted) 

14-Jan-16 Country Guide East print, website Getting that farm data working in the field 

04-Feb-16 Country Guide East website Big data in Canadian agriculture? Not yet 

01-Oct-16 GFO magazine trade publication 
October 2016 - Lessons from the Field: Recapping 
the First Year of the PAAO Project 

05-Oct-16 
Postmedia dailies, 

websites 
newspapers, 

website 
Niagara College fine tunes farming 

05-Oct-16 CHCH television television Farming Technology 

11-Oct-16 
AgroKnow blog and 

Big Data Europe 
websites 

Agroknow visits Canada to talk about big data in 
farms 
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2. Project Participants 

a. Direct: Please identify all stakeholders in the Agri-Food supply chain network who would 
participate in building out the pilot project. 

Stakeholders who will participate in building out the pilot project are Grain Farmers of 
Ontario, agricultural consultants and CCAs (ongoing collaboration with 8 via the PAAO 
project), grain farmers, agricultural retailers/equipment suppliers, and seed suppliers. 

When the pilot project has the topographic toolset built (2018), it will be vetted by a broader 
audience of growers in workshop environments. Initially, grain farmers will be the audience. 
Invitations will be extended to other commodities in partnership with OMAFRA (e.g. Ministry of 
Natural Resources and Forestry, and Ministry of Environment and Climate Change specialists, 
Conservation Authorities etc.) and through established OPAF networks. 

 

b. Supporting Experts: Who are the potential experts and/or researchers required to find 
optimal solutions? 

The experts and researchers required to find optimal solutions using value added topographic 
hydrological data products are listed below, with their expertise related to the project in 
brackets. 

• Mike Duncan, PhD, Niagara College (precision agriculture, real-time data collection 
and analytics, meteorology/micrometeorology, data analysis, data visualization, 
algorithm optimization, remote sensing, agricultural physics) 

• Nicole Rabe, MSc, OMAFRA (precision agriculture, innovative GIS applications for 
agriculture, technology viability assessment, extension, policy analysis, program 
development, environmental responsibility) 

• Ian McDonald, PhD, OMAFRA (crop fertility and nutrient management, agronomy, row 
crop production, site specific management, precision agriculture, extension) 

• Ben Rosser, MSc, OMAFRA (corn specialist, crop fertility and nutrient management, 
agronomy, row crop production, site specific management, precision agriculture, 
extension) 

• Wanhong Yang, PhD, University of Guelph (resource management, GIS, spatial 
analysis, environment and resource cost-benefit analysis) 

• Dr. Bill Deen, PhD, University of Guelph (nitrogen management, long term tillage and 
crop rotation expert) 

• Dr. Steve Bowley, PhD, University of Guelph (forage specialist, plant science statistics) 

• To-be-identified Certified Crop Advisors (CCAs), Agronomists, and agricultural 
consultants (help to plan how the processed data can be best be presented and 
package to enhance farm management practices, current seed varieties, modern crop 
and farming practices) 

• Grain farmers, who will provide farm data, including yield, soil data, as-applied, 
topography, and more. They will also ensure that the outputs provided are usable on 
the farm, provide good return on investment, and are straightforward to execute. 
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3. Data Characteristics 

a. Data Sources: How and where is the data generated and in what format does it exist? Is 
there any known manner in which data can be linked? 

The LiDAR data will be collected through traditional remote-sensing airplane acquisition. The 
contracts will be funded by OMAFRA, and procured through the MNRF. The resulting data sets 
will be digital elevation models. This LiDAR data collection work is being done outside of this 
project, and the pilot project work will be leveraging the resulting data sets. 

The on-farm yield and elevation data that will be used for comparison analysis will be 
collected by highly accurate RTK-GPS enabled farm equipment. Multiple passes by 
equipment happens throughout the growing season (ie. planting, fertilizer application, harvest 
yield monitors, etc.). This data collection will be completed by farmer participants who have 
the equipment necessary, and are volunteering with the current PAAO project. 

b. Data Aggregation: Are there currently any third party services that collect, store, 
aggregate and/or communicate the data? 

The PAAO project began with farmers agreeing to volunteer their data to the project. Data 
agreements were offered to those that required one. The information collected in the project 
is spatially explicit, however anonymity of the field/farm locations are maintained. Crop 
portal accounts are administered by Niagara college under the governance model 
established by the project (i.e. Niagara level 1 administrator, OMAFRA specialists are level 2, 
and then each consultant holds an account where they can only see their clients’ data). 

The LiDAR data that will be collected by the OMAFRA contractor will be owned by the 
Province of Ontario, and the OMAFRA project participants will work to ensure that all of the 
proper permissions, and ownership agreements are finalized, so the data can be used within 
this project, and provided to the stakeholders and project stakeholders. 

John Deere, Trimble, Monsanto, Case IH, Farm Works, SMS, SST, Premier Crop System, 
AgVeritas and more, produce software. Some are desktop installations ($500-$2500 per 
copy), some are fee-for-service solutions (e.g. $1-$5 per acre), and many are cloud-based 
services with a variety of data sharing agreements. However, working with each individual 
company to get proprietary knowledge on algorithms and analysis workflows has been 
nearly impossible in the past. The proprietary nature of this approach by private industry is 
well respected by the pilot project team. The Crop Portal does not intend to compete with 
these services and solutions. It was built to have transparency mathematics, so that tools could 
be less overwhelming to a farmer audience. It also allows for true validation of algorithms in 
an agronomic context by other academics and statisticians. Within this context, having data 
stored locally and protected was a secure first step in an Ontario-born PAT portal. 

Working with farmers, CCAs, consultants, researchers, and government staff who will choose 
to upload their data, and have the authority to use it, is the ideal scenario. This is the route 
that the project will follow. Further, each of the companies above works with a limited number 
of farmers. The LiDAR data set will provide data from Ontario’s agricultural land base. The 
Crop Portal and the planned topographic-hydrological work will be done with farmers who 
represent a cross-section of hardware (John Deere, Case IH, Trimble, etc.), and software 
(SMS, SST, Farm Works, etc.) choices thus allowing for fair commercial comparisons. This 
environment may also foster future collaborations with PAT software and solutions developers. 
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4. Potential Funding Sources 

a. Funding Sources: Identify potential funding sources for the project 

Potential funding sources include Growing Forward 2/3, OMAFRA New Directions, Grain 
Farmers of Ontario research funding, Ontario Centres of Excellence (VIP I, II, and Stream 1 
Funding (which is a new program expected to be available early in 2017)). 

b. Support: Will there be committed support from industry and research participants?  

Mike Duncan, Nicole Rabe, Ben Rosser, and Ian McDonald are committed to this project and 
fully invested in the next steps of this pilot proposal, and its execution. The University of 
Guelph team has discussed similar work with Niagara College and OMAFRA previously, and 
will be brought into this project in the near future. 

Grain Farmers of Ontario is a significant source of current funding for Niagara College and 
OMAFRA via the PAAO project, which is funded until the end of October 2017. Niagara 
College and OMAFRA are exploring options to continue funding for the Crop Portal with 
GFO. GFO has expressed its interest in the ongoing development of the Crop Portal as a 
research platform, and industry tool. However, the exact details of the GFO and other 
industry cash support are still under development. 

Niagara College is also exploring funding support from the Canadian Wheat Cluster, which is 
a group that includes Alberta Wheat Commission, the Canadian Field Crop Research Alliance 
(whose members include Grain Farmers of Ontario, Producteurs de grains du Québec, Atlantic 
Grains Council, and SeCan Association), Ducks Unlimited, Manitoba Wheat and Barley 
Growers Association, Saskatchewan Wheat Development Commission, Saskatchewan Winter 
Cereals Development Commission, Western Grains Research Foundation and Winter Cereals 
Manitoba Inc. This is a significant group that represents stakeholders across the country. 
Further, StatCan indicates that in 2016, 23.2 million acres of Canadian land was sown with 
wheat (http://bit.ly/299tKEk). 

c. Income Generation: Do you foresee any revenue generating opportunities from a 
successful implementation? 

There are multiple models for revenue generation below. 

• Baseline: Crop Portal baseline funding is provided by one or more commodity/crop 
organizations in Ontario, and eventually across Canada. 

• Freemium: Niagara College programs scaled tools/modules for farmers, consultants, 
CCAs, agricultural retailers, and other relevant businesses on top of the topography 
data processing platform for their scaled commercial usage. This could be funded 
separately from the OPAF funding with sources such as NSERC Engage, OCE VIP I, and 
Growing Forward 2 & 3, using industry cash and in-kind (to ensure industry 
commitment and align with funding guidelines). The base toolset developed within this 
project would be provided for free, and for a user to use the tools developed in 
collaboration with industry they would be a flat or per acre fee (as decided by the 
commercial partner), and Niagara College would earn a percentage (ex: 10%) from 
the commercial partner for the Crop Portal baseline toolset. 

• Per Acre: Commercial users are charged a per acre fee (standard field-crop model) 
for data that is processed within the Crop Portal. 

 

http://bit.ly/299tKEk
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5. Comments: Please provide any additional comments below. 

The Crop Portal is a significant agricultural data processing platform that can provide benefits for 

field crop farmers, support business, and researchers of all types. The upload, chain of custody, 

cleaning, gridding, layering, editing and download functions can process or be adjusted to process 

mapped agricultural data of all types. It will be the backbone for this topographic-hydrological data 

analysis project, and it has the potential to serve as the foundation for other OPAF data-driven 

projects as well. The Niagara College team, and OMAFRA collaborators are passionate about 

providing farmers value-added PAT to support their farm businesses and reduce the environmental 

footprint of the sector.  Significant investments have already been made in developing the Crop 

Portal, from Niagara College, GFO and its members, OMAFRA, and Growing Forward 2.  This 

project would leverage this invaluable infrastructure and push it forward into other commodities in 

Ontario, Canada and potentially beyond. 

  



Phase Two: Precision Agri-Food Scoping Study and Assessment Final Report 

Page 73 

Addendum 

 

Image 1: Elevation displayed visually, as calculated by LandMapR. 
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Image 2: Watersheds calculated by LandMapR, with the elevation file as the input. 

 

Image 3: Landforms as calculated by LandMapR. 
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Image 4: Yield data plotted on a 3D surface. This demonstrates the correspondence 
between low-yielding areas and the tops of knolls, which are also the cream coloured 
areas in the landform map above. 
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Addendum – Potential case studies identified through User Needs Assessment 

The pilot project will impact the case studies that are underlined below. 

1 Integration of weather and traffic data for smart transport of agricultural products and 
livestock 

2 Industry benchmarking of farm equipment and their components in terms of life cycle , 
failure rates and durability (crop and livestock) 

3 Data integration systems of auto-capture of data required for regulatory purposes 

4 Integration of on-farm data in order to demonstrate good management practices (e.g., 
animal welfare, antimicrobial use, use of pesticide, water and nutrient management) 

5 Communication and integration of data generated by technology systems on the farm 
for livestock production systems (e.g., dairy cattle, dairy goats and swine). All data 
generated on the farm needs to be integrated and accessible in user friend formats to 
producers and their advisors 

6 A provincial surveillance system for livestock (identified across all commodity groups) in 
real-time using data collected from all relevant sources (e.g., producers records, herd 
management systems, animal health assessments, feed manufacturers, provincial and 
federal meat plants, diagnostic laboratories) 

7 Integration of data and technology systems to aid in the use and recording of 
antimicrobial in the livestock industries. The system should include the ability to capture 
effectiveness of treatment 

8 Integrated data across livestock value chains with pathogen genomic sequencing data 
for the purposes of network analysis to gain a better understanding of the mechanisms 
of disease spread and risk 

9 Integration and communication of real-time feed intake in livestock with feed 
manufacturers including water consumption and growth rates of animals on the farm. 

10 Real-time industry production parameter benchmarks in livestock through data 
integration on the farm and across the commodity industry. 

11 Integration of technology systems and data in dairy barns for the detection of ketosis 

12 Use of technologies that capture rumen temperature to monitor health 

13 Dairy industry benchmarks that move beyond monitoring trends within the herd; such 
as operational benchmarks that could greatly benefit young producers 

14 Within the dairy industry, the ability to capture number of animals at risk of exposure or 
exposed to enable calculation of denominators for disease control and monitoring. For 
example, using the number of cows  processed per day at processing plants 
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15 Collecting/benchmarking data concerning calves and heifers in the dairy industry; such 
as mortality, growth and health) 

16 Integration of data within the dairy industry concerning somatic cell counts to leverage 
the power of machine learning algorithms to explore patterns 

17 Integration of all on-farm data in order to better understand how to manage animals in 
the dairy barn (e.g., mastitis management strategies) and reporting tools using 
information integrated data 

18 Integration of data in the dairy industry to track the location and health of dairy heifers 
(including location of heifer barns) 

19 Integration of data in the dairy industry to track cull cows 

20 Sire proofing for visit frequency of cows milked in robotic systems 

21 Integration of data across the dairy food supply chain including individual cow level data 
for the purpose of diverting and sorting milk a the farm for specific end user use (e.g., 
niche market development) 

22 Integration of dairy food supply chain information to develop advanced planning 
models to manage quota requirements 

23 Integration of on-farm activity monitor data on dairy cows with AI companies, 
optimizing breeding for cows in heat 

24 Data integration systems for specific use in dairy goats 

25 Communication and integration of carcass information in the beef industry between 
producers and processors 

26 Translation of carcass data into usable information complete with context and 
guidelines on data interpretation in the swine industry through data aggregation 

27 Aggregation and collection of on-farm swine data to build decision support systems for 
feeding, breeding and/or animal health and welfare strategies 

28 Examination of abnormally high condemnation rates at swine processing plants through 
connecting and communicating data between producers and processors 

29 Traceability system within the swine industry tracking farm to cut to retail 

30 Integration of swine data across the food value chain in order to benchmark and assess 
the impact of key factors on quality of meat (e.g., on-farm practices, feeding strategies, 
health, genetics, housing, environment and animal welfare) 

31 Integration of barn environment data in the poultry industry to develop decision 
support systems for the optimal comfort of the bird at the individual level (e.g., 
temperature, humidity, ventilation, ammonia levels) 
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32 Integration of all on-farm data within the poultry industry in order to develop best 
practices for animal health and welfare 

33 Integration of production and environmental data in the poultry industry in order to 
develop good decision support tools 

34 Integration of data across the poultry food supply chain in order to understand the 
factors affecting dead on arrival at processing plants 

35 Industry wide benchmarks in the poultry broilers that would enable producers for 
example, to understand specifics of health and growth of birds based on breed 

36 Integration of data across the poultry broiler supply chain in order to understand the 
effect of broiler egg quality on lifetime production performance parameters and bird 
health 

37 Integration of data across the poultry broiler supply chain in order to accurately predict 
bird inventory and weights at time of shipment 

38 Collection and integration of data in poultry egg layers in order to better understand the 
impact of new housing requirements on animal health and welfare as well as 
production 

39 Integration and collection of individualized data on plants in field crops to allow for 
more advanced analysis of crop resilience to environmental factors 

40 Integration of field and plant data in field crops with environmental data such as data 
concerning watersheds to develop a stronger understanding of the interactions 
between agricultural practices and changing climatic conditions 

41 Research access to private industry data for efficient extraction of plot level data to 
develop new technologies, validate existing technologies or develop best 
management practices with regards to specific farm attributes 

42 Integration of data (e.g., data generated by UAVs)  to provide real-time surveillance of 
insect crop pests and for the development of real-time integrated pest management 
strategies 

43 Access to researchers of data collected using advanced soil information systems in 
order to better understand the inherent within field variability and factors or 
interaction of factors that have the greatest impact on yield 

44 Access to researchers of data collected using advanced soil information systems in 
order to develop best practices for phosphorus and nitrogen application  

45 Integration of data in the greenhouse industry and access to data by researchers in 
order to develop systems for early detection of plant stress 

46 Industry benchmarks for Greenhouse Growers - would also allow researchers to 
develop better decision support systems for greater efficiency in the greenhouse 
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47 Integration of data from soil analysis, tissue analysis, weather, production and UAV's in 
orchards in order to develop optimal management strategies 

48 There is a need for systems in real time where growers can not only follow their apples 
from orchard to shelf but provide growers with block evaluations, giving growers tools 
to refine their practices and those factors that affect their ROI 

49 The Animal Health Laboratory  would like a cost efficient solution that would enable 
them to seamlessly and securely interface with the variety of software systems in use by 
their client database (e.g., veterinary clinics) for the capture of electronic lab 
submission data and the corresponding diagnostic reports 
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 BIO 

Characteristics of Potential Pilot Projects 

Please fill this out to the best of your ability. If you have any questions or require clarification, please 
contact Dr. Karen Hand at karen.hand@strategicsolns.ca. Submissions are due by November 25, 2016 

1. Project Description 

a. Challenge: Define the challenge and the participants/stakeholders. Pilot projects need to 
address a specific challenge or answer a specific question of interest to the industry, 
government or academic researchers. These must be data driven projects. 

While there are several systems available to farmers and those past the farm gate that wish to collect 
data to be able to document processes and tell the story of food, these tend to be commodity specific 
and disconnected.  BIO is currently working on a project with Beef Farmers of Ontario; Dairy Farmers of 
Ontario; Ontario Sheep; Gay Lea and Sustainable Farm and Food Initiative that will incorporate all 
relevant data points for a variety of programs (e.g. proAction for dairy) into bioTrack.  The next logical 
step in connecting information is to make bioTrack “land-based” rather than having the current focus on 
livestock.    All farms start with land and farmers decide what to produce with that resource, be that 
grain corn, spinach or sheep.  This evolution also dovetails with the better integration of BIO’s post farm 
gate system (bioLinks) with bioTrack… all to more seamlessly capture and tell the biography 
(documented story) of food. 

 

b. Value: How will this solution bring value to the industry and/or the participants and what 
value can the industry and each participant expect? 

[For example: Does this project have the potential to improve farm management practices? 
Will it improve disease surveillance?  Will it answer an important question concerning 
environmental sustainability? Will it assist in the optimization of transport? … ] 

This project will better bring together data and information that will include: 

• Production practices that define “sustainable” production… which affects the social license under 
which agriculture operates 

• Use of vaccines and medicines… which will allow documentation of use of anti-microbial 
medicines, with anti-microbial resistance a growing issue worldwide 

• Biosecurity measures… that help limit disease 

• Full traceability which will have tremendous resonance in the agricultural community as early as 
late 2017 with the introduction of new regulations… simple use of bioTrack with data connections 
in the background will ensure that the necessary ID and movement data is transferred where it 
needs to go, automatically 

• Whole farm information management with one system… making it easier and more useful to 
producers 

• Post farm gate data including sales and yield… making it possible to have information flow 
along the supply chain 

 

c. Outcome: Describe the outcome of this pilot project and how that would address the 
challenge. Identify the stakeholders that will require information/communication from the 
system/outcome. If the implementation of the pilot is time sensitive, please indicate the 
required time frame. 

mailto:karen.hand@strategicsolns.ca
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[For example: Will the outcome result in industry benchmarks or report that need to be 
accessed by numerous participants? Will the outcome result in improved algorithms for on-
farm decision support? Will the solution need to be reported in real-time? …] 

A land-based bioTrack would allow users to have one system for data capture (real time with data 
security, user access allowances and information use) regardless of how they are using their land 
resource.  With integration to bioLinks, they would then be able to better understand impact of 
management decisions on the actual sales of product to consumers.  This connection of information will 
allow new benchmarks that incorporate the supply chain rather than just one component.  bioTrack and 
bioLinks are currently operating in real time with the exception of the genetic evaluations for beef and 
sheep which are run at BIO and the University of Guelph, respectively, once per week. 

 

2. Project Participants 

a. Direct: Please identify all stakeholders in the Agri-Food supply chain network who would 
participate in building out the pilot project. 

 [For example: Producers, associations, service providers, researchers.  … ] 

BIO has partnered with Angus Geo-Solutions Inc (AGSI), most recently delivering the Go360 option for 
bioTrack which make data collection (including photos) easy using any smartphone, even out of cell 
range.   This innovation won one of the Premier’s Awards for Excellence in AgriFood Innovation in fall of 
2015.   The bioLinks program was similarly recognized, winning the same award in fall 2016.  
Stakeholders in this project would include livestock producer organizations; Ontario Independent Meat 
Processors; Grain Farmers of Ontario, Ontario Fruit and Vegetable Grower’s Association and Ontario 
Soil and Crop Improvement Association.   We have also been speaking with Be Seen, Be Safe about 
integrating linkage to their system. 

 

b. Supporting Experts: Who are the potential experts and/or researchers required to find 
optimal solutions? 

Our work with AGSI has been key as they bring an expertise beyond that normally found within the 
agricultural community.   Many of their existing products are standard fare in the telecommunications and 
utilities fields yet are leading edge in agriculture.   BIO has and would need to continue to work closely 
with OAFT and OPAF regarding the bigger picture of data connectivity. 

 

3. Data Characteristics 

a. Data Sources: How and where is the data generated and in what format does it exist? Is 
there any known manner in which data can be linked?  

[For example, the data could be generated using on-farm sensor technology and exist in an 
electronic format or on-farm data may only exist in the form of handwritten report.  Is there 
historic data? Will the data be collected in real-time? Are there variables collected across the 
data repositories that can link the data together such as premises identification?] 

Current: 

• BIO knows that data collection is the key, and most usual weak point, to any successful system and 
so we offer several options to clients including paper (client pays BIO staff to enter); client entry 
to computer, client uploads (or pays BIO to upload) data via Excel files (excellent for existing 
historical data); client captures on smartphone in real time; identification read with wand and 
enters into bioTrack via bluetooth and smartphone 
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• For bioTrack, data is captured on farm and is very comprehensive: premises and locations; animal 
identification; pedigree; weights; vaccinations; chores (shearing, castration); medical treatments; 
movements; sales; scoring (e.g. body condition score); deaths; etc. 

• Through BIO, data is transferred directly to Canadian Cattle Identification Agency every 6 hours 

Possible future: 

• Moving to a land based system, we would be able to add data collection on production units 
other than livestock: manure/fertilizer/herbicide application; harvest data (e.g. bushels per acre); 
product movement; simpler animal movement as one could, with the swipe of a pen on their smart 
phone, move a group of animals from one paddock to another 

• Better integration of bioTrack and bioLinks would allow easier viewing of relevant data and, with 
built in Business Intelligence tools, the better use of information to make business decisions that 
enhance specific metrics: profit; environmental footprint; water conservation; etc. 

 

b. Data Aggregation: Are there currently any third party services that collect, store, 
aggregate and/or communicate the data? 

BIO uses data warehouses to store all bioTrack and bioLinks data securely for our clients.   Such 
individual storage of data sets is expensive and a possible focus for OPAF: reducing data storage costs.  
Within the Canadian beef industry there is an initiative called Beef InfoXchange System (BIXS) which, 
after about eight years is struggling to find a future in this space of data integration.  Most likely, other 
sector specific data repositories will be started which runs counter to the notion of a while farm, land-
based approach. 

4. Potential Funding Sources 

a. Funding Sources: Identify potential funding sources for the project 

BIO has been successful to date in working with Beef Farmers of Ontario; Ontario Sheep Marketing 
Agency; Ontario Livestock Alliance; Canadian Cattlemen’s Association; and Alberta Agriculture in 
partnering to secure Growing Forward funding to develop and enhance bioTrack and bioLinks.  These 
plus the partners named above would be key to making the next logical step of making bioTrack land 
based and better integrated with bioLinks.  The most likely spot for funding then remains Growing 
Forward (3) with industry support. 

 

b. Support: Will there be committed support from industry and research participants?  

BIO expects current and new industry partners to strongly endorse and support this proposal. 

 

c. Income Generation: Do you foresee any revenue generating opportunities from a 
successful implementation? 

BIO currently offers both bioTrack and bioLinks to clients, across Canada and the US.   There is definitely 
a market worldwide for these systems as well.    

 

5. Comments: Please provide any additional comments below. 
 

A quick scan of the priorities below leads to the highlighted items being identified as those that would be 
assisted through the project above. 
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Addendum – Potential case studies identified through User Needs Assessment 

 

1 Integration of weather and traffic data for smart transport of agricultural products and 
livestock 

2 Industry benchmarking of farm equipment and their components in terms of life cycle , 
failure rates and durability (crop and livestock) 

3 Data integration systems of auto-capture of data required for regulatory purposes 

4 Integration of on-farm data in order to demonstrate good management practices (e.g., 
animal welfare, antimicrobial use, use of pesticide, water and nutrient management) 

5 Communication and integration of data generated by technology systems on the farm 
for livestock production systems (e.g., dairy cattle, dairy goats and swine). All data 
generated on the farm needs to be integrated and accessible in user friend formats to 
producers and their advisors 

6 A provincial surveillance system for livestock (identified across all commodity groups) in 
real-time using data collected from all relevant sources (e.g., producers records, herd 
management systems, animal health assessments, feed manufacturers, provincial and 
federal meat plants, diagnostic laboratories) 

7 Integration of data and technology systems to aid in the use and recording of 
antimicrobial in the livestock industries. The system should include the ability to capture 
effectiveness of treatment 

8 Integrated data across livestock value chains with pathogen genomic sequencing data 
for the purposes of network analysis to gain a better understanding of the mechanisms 
of disease spread and risk 

9 Integration and communication of real-time feed intake in livestock with feed 
manufacturers including water consumption and growth rates of animals on the farm. 

10 Real-time industry production parameter benchmarks in livestock through data 
integration on the farm and across the commodity industry. 

11 Integration of technology systems and data in dairy barns for the detection of ketosis 

12 Use of technologies that capture rumen temperature to monitor health 

13 Dairy industry benchmarks that move beyond monitoring trends within the herd; such 
as operational benchmarks that could greatly benefit young producers 

14 Within the dairy industry, the ability to capture number of animals at risk of exposure or 
exposed to enable calculation of denominators for disease control and monitoring. For 
example, using the number of cows  processed per day at processing plants 
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15 Collecting/benchmarking data concerning calves and heifers in the dairy industry; such 
as mortality, growth and health) 

16 Integration of data within the dairy industry concerning somatic cell counts to leverage 
the power of machine learning algorithms to explore patterns 

17 Integration of all on-farm data in order to better understand how to manage animals in 
the dairy barn (e.g., mastitis management strategies) and reporting tools using 
information integrated data 

18 Integration of data in the dairy industry to track the location and health of dairy heifers 
(including location of heifer barns) 

19 Integration of data in the dairy industry to track cull cows 

20 Sire proofing for visit frequency of cows milked in robotic systems 

21 Integration of data across the dairy food supply chain including individual cow level data 
for the purpose of diverting and sorting milk a the farm for specific end user use (e.g., 
niche market development) 

22 Integration of dairy food supply chain information to develop advanced planning 
models to manage quota requirements 

23 Integration of on-farm activity monitor data on dairy cows with AI companies, 
optimizing breeding for cows in heat 

24 Data integration systems for specific use in dairy goats 

25 Communication and integration of carcass information in the beef industry between 
producers and processors 

26 Translation of carcass data into usable information complete with context and 
guidelines on data interpretation in the swine industry through data aggregation 

27 Aggregation and collection of on-farm swine data to build decision support systems for 
feeding, breeding and/or animal health and welfare strategies 

28 Examination of abnormally high condemnation rates at swine processing plants through 
connecting and communicating data between producers and processors 

29 Traceability system within the swine industry tracking farm to cut to retail 

30 Integration of swine data across the food value chain in order to benchmark and assess 
the impact of key factors on quality of meat (e.g., on-farm practices, feeding strategies, 
health, genetics, housing, environment and animal welfare) 

31 Integration of barn environment data in the poultry industry to develop decision 
support systems for the optimal comfort of the bird at the individual level (e.g., 
temperature, humidity, ventilation, ammonia levels) 
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32 Integration of all on-farm data within the poultry industry in order to develop best 
practices for animal health and welfare 

33 Integration of production and environmental data in the poultry industry in order to 
develop good decision support tools 

34 Integration of data across the poultry food supply chain in order to understand the 
factors affecting dead on arrival at processing plants 

35 Industry wide benchmarks in the poultry broilers that would enable producers for 
example, to understand specifics of health and growth of birds based on breed 

36 Integration of data across the poultry broiler supply chain in order to understand the 
effect of broiler egg quality on lifetime production performance parameters and bird 
health 

37 Integration of data across the poultry broiler supply chain in order to accurately predict 
bird inventory and weights at time of shipment 

38 Collection and integration of data in poultry egg layers in order to better understand the 
impact of new housing requirements on animal health and welfare as well as 
production 

39 Integration and collection of individualized data on plants in field crops to allow for 
more advanced analysis of crop resilience to environmental factors 

40 Integration of field and plant data in field crops with environmental data such as data 
concerning watersheds to develop a stronger understanding of the interactions 
between agricultural practices and changing climatic conditions 

41 Research access to private industry data for efficient extraction of plot level data to 
develop new technologies, validate existing technologies or develop best management 
practices with regards to specific farm attributes 

42 Integration of data (e.g., data generated by UAVs)  to provide real-time surveillance of 
insect crop pests and for the development of real-time integrated pest management 
strategies 

43 Access to researchers of data collected using advanced soil information systems in order 
to better understand the inherent within field variability and factors or interaction of 
factors that have the greatest impact on yield 

44 Access to researchers of data collected using advanced soil information systems in order 
to develop best practices for phosphorus and nitrogen application  

45 Integration of data in the greenhouse industry and access to data by researchers in 
order to develop systems for early detection of plant stress 

46 Industry benchmarks for Greenhouse Growers - would also allow researchers to 
develop better decision support systems for greater efficiency in the greenhouse 
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47 Integration of data from soil analysis, tissue analysis, weather, production and UAV's in 
orchards in order to develop optimal management strategies 

48 There is a need for systems in real time where growers can not only follow their apples 
from orchard to shelf but provide growers with block evaluations, giving growers tools 
to refine their practices and those factors that affect their ROI 

49 The Animal Health Laboratory  would like a cost efficient solution that would enable 
them to seamlessly and securely interface with the variety of software systems in use by 
their client database (e.g., veterinary clinics) for the capture of electronic lab 
submission data and the corresponding diagnostic reports 
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 DAIRY QUALITY INC. 

 
Case Study Selected 
 
Integration of all on-farm data to better understand how to manage animals in the dairy barn (e.g., mastitis 
management strategies) and reporting tools using information integrated data. 
 

1. Project Description 

1.1 Challenges 

 
“Within the farm system, especially in dairy operations, there is a need to integrate data from different 
systems: feeding, milk performance, milk composition (quality), reproductive performance, health, heifer 
rearing (again, feeding, performance, reproduction). In the future, the situation could become more 
complicated with the introduction of new technologies”.20 
 
The challenge faced by dairy farms is that most on farm technology is not designed to integrate the 
various devices and systems that generate the vast amount of data in a dairy farming operation. Many 
devices and system generate data that is a in a proprietary format. In some cases, the data can be 
exported to common file formats (.txt, .xls) but the result exported file then requires manual 
intervention to move the data into the on farm reporting system. 
 
The intention of this project would be to examine various data collection and integration options to 
better understand how a seamless, integrated system with an intuitive user interface could improve the 
user experience and lead to more use of farm analytics in the management of a dairy farming operation. 
Measurement and outcomes would be expressed in data collected on any identified efficiency gains as 
well as user experience surveys. 
 

1.2 Value 
 

The value of this project is achieved through the determination of the use of analytics driven 
management decisions on the improved efficiency of the dairy farm. Does having an integrated data 
collection system and analytics tools improve production levels, lower incidences of mastitis, increase 
reproductive efficiency, etc. for the dairy farmer? 
Additionally, does the advent of on farm data collection, reporting and analytics tools open up new 
avenues of research into dairy operations and provide commercial opportunities for industry partners to 
develop and market new products and services to address the increased use of data collection and 
analytics. 
 

1.3 Outcomes 
 

A potential outcome for this project is the development of a data collection, integration and analytics 
model for dairy farm operations that could potentially be adapted to other agricultural operations in 
Ontario. The model could also have potential for export to other jurisdictions nationally and even 
internationally. 

 
20 Ipema, A.H., Holster, H.C., Hogewerf, P.H. and Bleumer, E.J.B. (2012, May 28th). Towards an open 

development environment for recording and analysis of dairy farm data. Presented at ICAR 2012 
38th Conference: Cork, Ireland. 
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Stakeholders for the project would include: 

• Dairy Producers 

• Industry Partners in Farm Equipment, Data Storage/Cloud Services, Data Analytics, On Farm 
Testing Equipment 

• Government Regulatory /Advisory Agencies (Dairy Farmers of Ontario, CanWest DHIA) 
 

2. Project Participants 

2.1 Direct 
 
Direct participants for this project would include: 

• A selection of dairy producer partners preferably already attached to University based 
agricultural programs 

• A selection of industry partners with specific targeted technologies in robotic milking, on farm 
data collection, analytics platforms and data storage/cloud services and herd or dairy farm 
management systems 

• A University-based research team to provide oversight and verification of outcomes 

• Provincial and/or Federal funding partners 

2.2 Supporting Experts 
 
There are several organizations and Universities who are actively involved in the development and 
promotion of Precision Dairy Solutions. These organization could provide peer review and consultation 
service to the project. 

• School of Computer Science- University of Guelph 

• The Ontario Veterinary College 

• University of Kentucky  Dr. Jeffery Bewley 
 

3. Data Characteristics 

3.1 Data Collected 
 
The LOI proposed focusing on analyzing real time data collection from various on farm data producing 
areas such as: 

• Hand held testing devices 

• Cow tags 

• Robotic Milkers 

• Manual input from non-digital tests 

• Sales/purchasing data 

• Reports from testing/veterinary agencies (DHI) 
 

Data produced by these systems comes in various formats and outputs and provide a representative 
cross section of potential integration issues to be resolved. 
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3.2 Data Aggregation 
 
Currently, Dairy Quality Inc. collects on farm somatic cell count information and aggregates it with local 
weather data. 
www.dairyquality.com 
 
Dairy Data Warehouse (DDW) is a spin off from Uniform Agri, a Dutch herd management software 
company that collect on farm data for multiple data sources. 
https://www.dairydatawarehouse.com/index.html 
 
IBM has a well develop Precision Agriculture practice. 
http://www.research.ibm.com/articles/precision_agriculture.shtml 

 

4. Funding Sources 

4.1 Funding Sources 
 
1. Government research funding (Mitacs, OICE I&II, IRAP) 
2. Private capital from industry 
3. In kind equipment and service contributions from industry 
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 WORKSHOPS, DISCUSSIONS AND PRESENTATIONS 

Date Title Description 

August 28, 2016 Agriculture and Agri-Food Canada, 
Ottawa 

Meetings and presentations 

September 22, 2016 University of Guelph Discussion group with 
presentations from GODAN and 
Agroknow 

September 26th to 27th, 2016 Integrative Digital Backbone for 
National and International 
Convergent Innovation Platforms 

Full day workshops and discussion 
groups – McGill University 

October 5, 2016 Niagara College Event - Farm of the Future 

October 10th to 14th, 2016 Wageningen University and 
Research 

Discovery visit, discussions with 
research community on national 
and international Agri-Food 
activities,  

October 19, 2016 Ontario Swine Industry Discussion with AHL and University 
researcher on potential use cases - 
Ontario swine industry 

October 20, 2016 ADTE Discussion with third party 
lawyer/administrator of ADTE 
concerning joint Canada/US 
initiative 

October 20, 2016 Ontario Pork Discussion concerning potential 
use cases - Ontario swine industry 

October 21, 2016 Ontario Greenhouse Vegetables 
Growers (OGVG) 

Discussion concerning potential 
use cases - Ontario greenhouse 
industry 

October 26, 2016 Ontario Broiler Hatching Egg & 
Chick Commission (OBHECC) 

Discussions concerning potential 
use cases - Ontario broiler industry 

October 28, 2016 Niagara College Crop Portal presentation at 
Niagara College with discussion 
concerning opportunities for 
OPAF/Crop Portal collaboration 

October 28, 2016 Introduction to OPAF Meeting with Kim McConnell 
(Founder and former CEO of 
AdFarm) and Todd Klink (Vice-
President and Chief Marketing 
Officer, Farm Credit Canada) 

November 1, 2016 Interview with Better Farming Article published in February 2017 
issue 
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November 1st to 4th, 2016 Dairy Big Data Discovery 
Conference 

Discussions with various dairy 
stakeholders including ADTE and 
Lely 

November 7, 2016 Chicken Farmers of Ontario (CFO) Discussion concerning potential 
use cases - Ontario broiler industry 

November 9, 2016 bio  Meeting with bio team concerning 
potential OPAF/bio collaborations 

November 28, 2016 Soil Health Research KTT Forum Hosted by OMAFRA 

November 29, 2016 Automation strategies for the 
Canadian Horticulture Industry  

Hosted by Vineland Research and 
Innovation 

December 2, 2016 Ontario Dairy Working Group OPAF Presentation and discussion 
on potential use cases - Ontario 
dairy industry 

December 7, 2016 Ontario Greenhouse Industry 
Workshop 

Held at OGVG headquarters in 
Leamington, Ontario 

December 8, 2016 Ontario Broiler Industry Workshop Held at Poultry Industry Council 
Headquarters in Arkell, Ontario 

December 9, 2016 University of Guelph Discussion concerning potential 
use cases - Ontario dairy industry 

December 12, 2016 AAC Submission Submission of proposal to AAC - 
Canada's adoption of ADTE by 
Ontario Federation of Agriculture 
(OFA) 

December 14, 2016 Ontario Swine Industry Workshop Presentation and discussion 
concerning potential use cases - 
Ontario swine industry 

December 16, 2016 Legacy Holsteins and Phil 
Meadows (dairy veterinarian) 

Discussion concerning potential 
use cases - Ontario dairy industry 

January 6, 2017 Norwell Dairy Discussion concerning potential 
use cases - Ontario dairy industry 

January 11, 2017 Ontario Fruits and Vegetables 
Growers' Association (OFVGA) 
AGM 

Presentation   

January 17, 2017 Ontario Federation of Agriculture 
(OFA) 

Presentation   

January 19, 2017 Precision 
Ag/Spatial Statistics Discussion 
Workshop 

Hosted by OMAFRA 
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January 30, 2017 IBM Big Data in Agriculture & Food 
Sustainability 

Hosted by the University of Guelph 

January 31st to February 1st, 2016 Farms.com - Precision Agriculture 
Conference 

Presentation 

February 2, 2017 Canadian Poultry Research Council 
(CPRC) Submission 

Submission of proposal to CPRC - 
OPAF Phase 3 Broiler Project 

February 16, 2017 AAC Submission Submission of proposal to AAC - 
OPAF Phase 3 by Ontario Agri-
Food Technologies (OAFT) 

February 22, 2017 FIWARE Conference calls with members of 
FIWARE and IOF2020 

February 24, 2017 Precision Ag Meeting  Presentation - hosted by OMAFRA 
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 MCGILL UNIVERSITY – CONVERGENT INNOVATIONS 
WORKSHOP 

 

Integrative Digital Backbone for National and International Convergent Innovation Platforms 

McGill University – September 26th and 27th, 2016 

A series of work session were held at McGill University on September the 27th hosted by Dr. Laurette 
Dubé (professor and James McGill Chair of Consumer and Lifestyle Psychology and Marketing, Faculty of 
Management) and Wayne Stark (Founding Partner of Pursuit Development Labs Inc., Vice Chairman of 
the Board for Canadian Agri-Food Policy Institute).  

The objective of the work sessions were to pursue ongoing elaboration of collaborative projects between 
scientists, practitioners as well as organizations from a diversity of disciplines and sectors around 
convergent innovation platforms. Convergent innovations aim to enhance the prevailing model of Western 
industrial development and healthcare by bridging technologies, innovation and business practices in 
farm, food, wellness, health, medicine and healthcare; connecting farm to food to health.  

Presentation topics included a brief overview and discussion of TCS Innovation Labs network and digital 
farming platform, key enabling role of digital technologies and predictive analytics in supporting 
organization and systems in convergent innovation platforms at the nexus of agriculture-food health 
sectors, collaboration opportunities between “Team Canada” and TCS, the McGill health informatics geo-
referenced and ontology-based knowledge platform (PHT), Ghana’s geo-referenced nutrition 
surveillance systems, model and analytics in development for local, state/provincial, national/global 
Agri-Food supply chain/market transformation to link Agri-Food to nutrition/health/behaviour, TCS 
integrative digital farming platform in the context of precision agriculture in Canada, digital-enabled 
work for improved individual-level nutrition/innovation and outcomes as well as discussion concerning 
next steps within the convergent innovation team in Canada. 

Key Outcomes: 

• There is a desire to explore convergent innovation in the pulse and field fruit and vegetable 
sectors as a pilot to showcase the value of the connectedness of data and information across the 
entire supply chain, from farm to food to health 

• This type of project has the potential to result in health branded produce in retail stores (e.g., 
vegetables that are branded for consumers with moderate to high risk of developing diabetes) 

• From an Ontario perspective, the above pilot could integrate data concerning sustainable farm 
practices. This data could be generated through technologies such as those developed at Niagara 
College and/or use of Farm & Food Care data (collected currently or in future) 

• There was discussion concerning a funding opportunities and the ability for data to be linked, 
within regions and provinces as well as pan-provincial (a digital or integrative backbone to 
support multi-level and multi-goad decision making) 

•  There is a desire to create “Team Canada”. A committee of individuals who are interested in 
convergent innovations across Canada 

• Invitation to work sessions at McGill on October 31st through November 2, 2016, specifically to 
address Canada wide convergent innovations and to explore the ideas around HIP Diets 
(innovating the way we support health through food), HIP Foods (innovating the way we innovate 
and commercialize), HIP Policies (innovation how we develop, inform and evolve HIP Policy) and 
HIP Systems (innovating our understanding and precision with big data and integrated informatics 
backbone)  
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Agenda 

Monday, September 26  

2:00 – 2:15 pm Round of introduction and meeting objectives 

2:10 – 3:00 pm Brief overview & Brief overview and discussion of 
TCS  innovation network and TCS integrative digital 
farming platform (Srinivasu Pappula and Srinivasan 
Jayaraman) and precision agriculture context in Canada 
(Karen Hand) 

3:00 – 4:30 pm Brief overview and discussion of key enabling role of 
digital technologies and predictive analytics in supporting 
organization and systems in convergent innovation (CI) 
platforms at the nexus of agriculture-food-health sectors 
(Wayne Stark, Michel Gendreau, Yu Ma, Saibal Ray, 
Vedat Verter, Doina Precup, Salwa Kalbourne; including 
linkage to CFRF UdM bigdata and optimizations) 

4:30 – 6:00 pm More extended discussion of 
collaborative possibilities between Team Canada and 
TCS for Canadian and global  for Agri-Food interfaces in 
the context of TCS innovation network, CECR proposal in 
development for CI as driver of commercial success in the 
Agri-Food sector in domestic and international markets) 

Tuesday, September 27  

7:30 – 10:00 am Briefing and discussion  on McGill health informatics geo-
referenced and  ontology-based knowledge 
platform, PHT (including linkages with McGill CFREF 
healthy brain-healthy life; David Buckeridge and  
Laurette Dubé) 

8:30 – 9:30 am Briefing and discussion on Ghana’s geo-referenced 
nutrition surveillance systems and link to individual-
household-community level support to convergent 
innovation for lasting health of people, planet and 
economic (Grace Marquis) 

9:30- 10:15 am Briefing and discussion of model and analytics in 
development for local, state/provincial, national/global 
Agri-Food supply chain/market transformation to 
link  Agri-Food to nutrition/health/healthcare for both 
behavioral change and ecosystem transformation  in both 
industrialized and developing countries (Saibal Ray and 
Shanling Li) 

11:30 – 12:00 pm Round of introduction, briefing on earlier discussions, 
meeting objectives (Valérie Orast and Laurette Dubé) 
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12:00 – 12:45 pm Updated brief overview and continued discussion of 
TCS  innovation network and TCS integrative digital 
farming platform and precision agriculture context in 
Canada (Viacheslav Addamchuck and Karen Hand); 
including in this application contexts for both industrialized 
and developing countries; Danielle Donnelly, Dominic 
Schofield, and Chris Marinangeli) 

1:00 – 2:00 pm Brief overview and discussion of digital-enabled work for 
improved individual-level nutrition intervention/innovation 
and outcomes (Stan Kubow, Luis Angellon, and Srinivasan 
Jayaraman) 

2:00 – 2:30 pm Review and wrap up with Srinivasu Pappula and 
Srinivasan Jayaraman of possible next steps, TCS and CI 
Team Canada (including Montréal Oct 31-Nov 2) and 
India (second week of December). 

2:30 – 4:30 Continued discussion for next step within CI team Canada 
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 ACRONYMS AND INITIALISMS 

Acronym / Initialism Definition 

ADC Ag Data Coalition 

ADTE Ag Data Transparency Evaluator 

AHL Animal Health Laboratory 

AMS Automated Milking Systems  

API Application Program Interface 

ARIO Agricultural Research Institute of Ontario  

BCS Body Condition Score 

BIO Beef Improvement Ontario 

CFO  Chicken Farmers of Ontario  

CPRC Canadian Poultry Research Council 

DFO Dairy Farmers of Ontario 

ERP Enterprise Resource Planning  

FB American Farm Bureau Federation 

FI-PPP Future Internet Public-Private-Partnerships 

GF2 Growing Forward 2 

GFO Grain Farmers of Ontario 

GODAN Global Open Data for Agriculture & Nutrition 

ICT Information and Communications Technology 

IoF2020 Internet of Food and Farm 2020 

IoT Internet of Things 

LRIC Livestock Research Innovation Corporation 

MNRF Ministry of Natural Resources and Forestry 
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OAFT Ontario Agri-Food Technologies 

OBGA Ontario Berry Growers  Association 

OBHECC Ontario Broiler Hatching Egg & Chick Commission 

OFA Ontario Federation of Agriculture 

OFVGA Ontario Fruit & Vegetable Growers' Association  

OGVG Ontario Greenhouse Vegetable Growers  

OMAFRA Ontario Ministry of Agriculture, Food and Rural Affairs 

OPAF Ontario Precision Agri-Food 

PAT Precision Agri-Food Technology  

PPP Public-Private-Partnerships 

RFID Radio Frequency Identification  

ROI Return On Investment 

SHO Swine Health Ontario 

VRIC Vineland Research and Innovation Centre 

WUR Wageningen University & Research 

 


