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1 EXECUTIVE SUMMARY 

The story of Precision Agri-food Technology (PAT) is one of three converging technology timelines: 
agriculture, automation and the Internet of Things. Prior to 1920, agriculture was primarily subsistence 
farming where two acres of land were required to sustain one person. Post 1920, with the advent of 
agricultural machinery, plant breeding, weed science, agronomics, soil science and chemical fertilizers, 
agriculture entered the age of commercialization and as a result by 2012 one acre had the potential to 
provide sustenance for five people. Widespread automation in the form of the first mechanical loom in 
1784 heralded the beginning of the industrial age followed by the first assembly line (a pork 
slaughterhouse) in 1870. In the last century, the world witnessed the application of information and 
communication technologies (ICT) to process automation with the advent of the first programmable logical 
controller in 1968 – automation became tied to computers. In this century the world has witnessed the 
evolution of the Internet of Things (IoT) comprised of millions of interconnected devices that enable 
people to people, people to machine and machine to machine connectivity and networks. The confluence 
of these three critical timelines brings with it a new age of agriculture: the age of data and digitization, 
where agriculture will rely on analytics and insights to feed the world, in an environmentally sustainable 
and socially acceptable manner.  

In this context we define Precision Agriculture as: The use of information and communication technologies 
for improved fine-scale control of plants, animals, and physical resource variability to optimize economic, 
social, and environmental farm performance.1 

With this understanding of the evolutionary path of agriculture, Ontario Agri-Food Technologies (OAFT) 

along with partner organizations − the University of Guelph, the University of Waterloo, Niagara 
College, Vineland Research and Innovation Centre, Grain Farmers of Ontario, Ontario Fruit and 

Vegetable Growers, Livestock Research Innovation Corporation and Ontario Federation of Agriculture − 
implemented a comprehensive scoping study and analysis of the state of Precision Agri-Food Technology 
(PAT) in Ontario. The focus of the study was to assess research capacity within Ontario, the readiness of 
the Ontario agri-food sectors to advance the development and implementation of PAT and drive 
research, development and innovation in PAT towards commercialization opportunities and to identify 
specific user needs for PAT adoption and advancement in Ontario. The scoping study was divided into 
four streams: 

1. Capacity Assessment of the IT-Related Research Infrastructure Available in Ontario to Support 
Precision Agri-Food Application Development. 

2. User Needs Assessment of the Ontario Agri-Food Research Community in Relation to Data 
Requirements for Precision Agri-Food Technologies. 

3. Current Profile of Major Precision Agri-Food Initiative Around the World and Their Relevance to 
Ontario’s Opportunities. 

4. Standards, Security and Sharing-Readiness Assessment: Securing and Managing Big Data for 
Ontario Agri-Food Research Applications. 

The following document is a report on the findings of the User Needs Assessment, whose objective was to 
build a current state mapping and growth forecast of “Big Data” as applied to PAT in Ontario. This task 
was accomplished through in person interviews with key stakeholders within the Ontario agriculture 
community. Key stakeholders were identified by mapping out the primary components (e.g., research, 
producers, service providers, associations, innovators, primary processors and government authorities) of 

                                            
1 Adapted from Eastwood, C.R., Chapman, D.F and Paine, M.S. (2012). Networks of practice for co-construction of agricultural 
decision support systems: Case studies of precision dairy farms in Australia. Agricultural Systems, 108: 10-18. 
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the field crop, horticulture, dairy, swine, and poultry supply chains. The interviews and findings of this 
report are meant to be representative of the Ontario agri-food industry and not exhaustive. 

Within Ontario, the adoption of PAT across commodity sectors is largely in early stages (with the notable 
exception of the greenhouse industry). While data is being generated and collected across the entire 
agri-food industry, data collection and management ranges from paper-based systems or simple 
spreadsheets to advanced farm management software and information systems. There is no unified, 
overarching view or approach to the Ontario agri-food data environment. 

All stakeholders identified the next one to five years as significant in terms of the adoption of agri-food 
technologies driven by the anticipated exponential growth of data (generated on the farm and across 
the agri-food supply chains). By far, genomics was felt to have the greatest growth potential in data as 
well as impact on agricultural practices. Phenotypic data concerning plant and animal, farm 
characteristics and environmental data are also expected to see exponential growth through the use of 
IoT-enabled sensor technologies. 

A number of needs and concerns stood out consistently across the Ontario agriculture landscape:  

1. Technologies need to be validated; 

2. Producers need to realize return on investment (ROI) from their technology investments; 

3. Better decision support systems need to be developed that simplify the users interaction with their 
data; 

4. There needs to be best practices of how to implement precision agriculture (to produce more and 
use less); and  

5. Issues concerning data ownership and sharing must be addressed.  

These issues need to be answered in the context of maintaining and enhancing the economic viability of 
Ontario farms while addressing current societal demands and the requirement to farm in an 
environmentally sustainable manner. Fortunately, Ontario is home to world-class research facilities in 
agriculture and computer science, innovators and government agencies who work closely with producers 
and industry. Without question, addressing the current and emerging challenges and providing data 
resources to enable innovation will require industry and researchers to work collaboratively and will 
require access to integrated data and environments. 

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. 
Ontario needs to foster the development of a flexible hybrid data environment PAT platform built on 
effective use cases through collaborative and confident research-industry partnerships. It requires 
participation from all stakeholders: producers/farmers/growers, suppliers, service providers, researchers, 
business, government, existing IT programmers and innovators.  

Every participant in agriculture in Ontario needs answers to unique challenges, today and in the future. 
Each unique challenge is a use case that could be addressed through a structured PAT approach. Each use 
case can be used to build out and refine the hybrid data environment platform. New use cases will 
capitalize on existing infrastructure, adding to the functionality while simultaneously providing value to 
each member. Identification of effective use cases will require intensive community engagement and 
partnerships with existing IT infrastructures, in order to demonstrate value. The success stories of the first 
use cases/pilot projects will determine the future for an Ontario PAT platform. 
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Through knowledge gained by talking to representatives across the industry: producer/farmer/grower, 
suppliers, service providers, researchers, business, government, existing IT, programmers and innovators 
and understanding the needs, combined with conversations with experts in IT and world renowned experts 
who have successfully implemented ICT agri-food strategies, we begin to see a path. Through structured, 
achievable pilot projects and strong vision of an innovative precision agri-food technology data 
collaboration platform, we can drive an Ontario agri-food strategy that will make Ontario a global 
leader in this critical capability, both as user of PAT and, more importantly, as an innovator. 
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2 INTRODUCTION 

 Reason for Study and Approach 

 

The future of agriculture and agri-food is through the development and application of precision agri-
food technology (PAT). This direction is readily apparent based on recent developments and applications 
across the global market. However, as in the quote above, it is unlikely that we can know in advance the 
specific way in which PAT will evolve and integrate into the global food system. The best strategy is to be 
prepared with a structured approach that is able to dynamically adjust to the winds of change; providing 
an environment that will enable and advance research and innovation in precision agri-food technologies. 

The first step to understanding the requirements of this approach is to know the current status of precision 
agri-food technologies in Ontario: current data sets and usage, challenges and issues, adoption, and 
integration within the agri-food value chain with a clear understanding of immediate-term goals across 
all stakeholders. The stated, overarching goal of the User Needs Assessment was to build a current state 
mapping and growth forecast of “Big Data” as applied to PAT within Ontario. This goal was to be 
accomplished through interviews with key stakeholders within the PAT value chain in Ontario with a focus 
on research needs. 

Within a short time of initiation of the stakeholder interviews, two facts became readily apparent: 

1. Only a small handful of environments within the Ontario PAT community can currently be classified 
as “Big Data” environments. Most participants agree that this scale of data collection and 
integration is coming and anticipate exponential growth in the volume, variety, veracity, and 
variability of data that will result from significant adoption of PAT (for example, the increase 
deployment of sensor technologies) at every point in the food value chain. Real world 
applications are still largely in early days. Interview participants were willing to share details 
concerning data repositories (e.g., format and size); however, many participants requested these 
details remain unpublished.  

 

The future is a weather front, and attempting to predict single lightning strikes is 

stupid and wasteful. Understand the future as weather, and yourself as standing 

on the shore looking out to the horizon. Breathe the air and watch the water. 

There are dozens of different systems acting on the approach of the future. In 

order to get a handle on what’s coming, you need to be talking to and working 

with and keeping an eye on many different fields. Not just “technology.” The 

future is also always social, and economic, and political, and many other things 

besides, and those things act on the path of the storm. And, if you’re standing 

on the shore, you know that there are a lot of storms out there, and any one of 

them could hit like a hurricane. If this sounds good to you, then, please, get to it. 

Because we’re running out of reliable early-warning stations. 

Warren Ellis, English author known for his sociocultural commentary 



User Needs Assessment Final Report 

Page 11 

2. A view of “Big Data” applications that focuses solely on the needs of the research community is 
too narrow to bring value to the PAT community as a whole, researchers notwithstanding. A study 
that does not evaluate the entire system would provide inadequate insight in terms of growth or 
future needs. Without question, the research community requires an integrated, system-focused, 
end-to-end approach. 

Before proceeding further, we will establish a common language and understanding of some key terms in 
this report as we will be employing concepts that have highly overloaded definitions: 

Precision Agriculture: The use of information and communication technologies for improved fine-
scale control of plants, animals, and physical resource variability to optimize economic, social, and 
environmental farm performance.2 

Decision Support System (DSS): A computer-based application that collects, organizes and 
analyzes business data to facilitate quality business decision-making for management, operations 
and planning. A well-designed DSS aids decision makers in compiling and analyzing a variety of 
data from many sources: raw data, documents, personal knowledge from employees, 
management, executives and business models. DSS analysis helps companies to identify and solve 
problems, and make decisions.3 

Precision Agri-Food Technology (PAT): Technology platform(s) and Decision Support System(s) 
developed and deployed to support Precision Agriculture, ideally through integration of multiple 
disparate data sources, providing a unified communication and collaboration capability leading 
to end to end analytics and reporting capability for improved management at all levels within the 
agri-food value chain. 

Big Data: This is a problematic term to use without a clear understanding of its intention. A 
standard definition (and one that is applicable in this context) is:  

Big data is a term for data sets that are so large or complex that traditional data 
processing applications are inadequate. Challenges include analysis, capture, data 
curation, search, sharing, storage, transfer, visualization, querying and information 
privacy. 4  

As an operational concept, Big Data is only marginally about the actual data. More importantly, it is 
about the context in which the data exists. Viewed in this manner, PAT is an instantiation of Big Data as it 
encompasses data sets, analysis, capture, data curation, search, sharing, storage, transfer, visualization, 
querying, and information privacy. Therefore, it is necessary to understand and map out the context in 
which it exists in order to fully understand the requirements for PAT. 

A focus on research is vitally important and appropriate at this time due to the early stage of 
development of PAT within Ontario and the important role of research for innovation in PAT. However, it is 
equally important to examine the entire value chain. The goal of PAT is to optimize the agri-food value 
chain for all participants. Accordingly, the requirements and opportunities for research must be 
embedded within the context of the needs and goals of the industry as a whole. 

These observations informed the User Needs Assessment discovery and interview methodology:  

                                            
2 Adapted from Eastwood, C.R., Chapman, D.F and Paine, M.S. (2012). Networks of practice for co-construction of agricultural 
decision support systems: Case studies of precision dairy farms in Australia. Agricultural Systems, 108: 10-18. 
3 Source: https://www.techopedia.com/definition/770/decision-support-system-dss 
4 Source: https://en.wikipedia.org/wiki/Big_data 
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1. Map the industry as a whole. 

First the dominant commodity groups and related research organizations within the Ontario agri-
food industry were identified: Livestock & Poultry, Field Crops, and Horticulture.  

2. Map the industry components. 

Next, the value chains for these commodity groups were mapped. Note that for Livestock and 
Poultry, there are significant differences among these value chains. It was necessary to develop 
value chains for individual species and products.  

3. Map the supporting elements. 

In parallel with the commodity focus, an analysis was performed of the relevant research 
institutions and communities, government/public sector agencies, and technology innovators 
currently working on PAT solutions. The sources were combined to develop a view of the user 
needs for PAT in Ontario that would encompass the entire operational context now and into the 
future. 

4. Identify the roles to interview. 

A representative cross-section of roles was selected within each value chain and supporting 
element. Given the time and financial parameters under which this study was executed, an 
exhaustive survey was not possible. Instead, the approach taken was to develop a representative 
sample. 

5. Perform interviews, leveraging results to expand the scope of discovery. 

The development and execution of interviews was an iterative process. Often additional 
candidates were identified through the process. Execution of this phase was kept intentionally 
loose in order to accommodate last minute changes or additions. The interaction with the team at 
LEI Wageningen is a good example of this flexibility. 

Data were gathered through an adaptive structured interview process. Key contacts were identified and 
through these key individuals contact networks were further developed. By the end of our investigation, 
the User Needs Assessment team was able to create an extensive network of networks; the 140 people 
interviewed for this report represent 140 networks.  

There was a strong preference for in-person interviews; telephone interviews were performed only when 
the interviewee was too remote or unavailable for an in-person session. A common set of interview 
questions was employed for all sessions, although in most cases the discussion would evolve logically 
based on the specific area of interest of the individual interviewee.  

For a summary of interviews by sector, please refer to Appendix B. 

 Whence Big Data?  

Traditionally, management of the elements of the individual commodity value chains is accomplished via 
hindsight reporting and analysis as models that look at what happened in the aggregate to explain past 
performance and provide broad-stroke predictions for future outcomes. Big Data analytics moves us 
toward discovering insights and deep understanding of the highly variable, complex, and interconnected 
world of the field, plant, animal, or farm.  

The development of PAT in Ontario is in a state of rapid evolution. Numerous innovators and researchers 
work on various aspects of PAT, but there is no central coordination or communication facility that can 
bring these individual efforts together. This disconnect is ironic, considering that one of the primary 
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advantages of a Big Data approach is the ability to integrate multiple, disparate data sources into a 
collaborative, predictive model. 

Consider the requirements for researchers in this field. Entlitic is a company focused on applying deep 
learning technology (an implementation of Big Data) in medicine, through which they have developed 
incredibly precise diagnostic tools to determine the carcinogenic status of lung tumours. Jeremy Howard, 
the founder of Entlitic, stated: 

Medical diagnostics is, at its heart, a data problem—turning images, lab tests, patient 
histories, and so forth into medical insights. Recent deep learning breakthroughs have shown 
that computers can rapidly turn large amounts of data of this kind into deep insights, and 
find subtle patterns. This is the biggest opportunity for positive impact using data that I've 
seen in my 20+ years in the field.5 
 

Key to their success was access to massive amounts of data: millions of patient records and vast 
repositories of imagery data and laboratory tests in quantities far exceeding what is normally available 
to individual research teams.  

The implication for research in precision agri-food technologies is that industry-wide collaboration is 
essential in order to have access to the volume and variety of data required for Big Data analytics. These 
data exist, but on the farm and within commodity associations, and are held also by manufacturers and 
suppliers.  

PAT is the future of agri-food. It is on the cusp of dramatic evolution in Ontario and a coordinated effort 
to map requirements and enable collaboration across the industry at this critical phase will pay enormous 
dividends as PAT becomes the established norm. 

 Repor t Structure   

This report is organized based on the logical structure of the agri-food value chain and the 
representative stakeholders investigated. 

1. Research Community and the Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA) 

These stakeholders are presented within their own chapters and include an overall introduction 
and conclusions. 

2. Innovators 

The report includes a chapter specific to innovators who, as a group, have a unique perspective 
with regard to the technologies that have been and continue to be developed for the 
advancement of precision agri-food. Innovation occurs throughout the agriculture supply chain and 
in the course of this study many innovative individuals and projects were brought to light across all 
stakeholder groups. The Innovators chapter is meant to represent the unique perspective and 
needs of all innovators throughout the Ontario agri-food value chain. 

3. Laboratories 

A separate chapter is designated to summarize key findings for Laboratories as the role and 
services they provide span every commodity sector. 

                                            
5 Source: http://www.enlitic.com/story.html 
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4. Commodity Groups 

Findings for each major commodity group are presented in a logical sequence reflective of the 
particulars of that commodity. For each commodity and sub-sector, background information is 
provided in order to establish context for the report findings and industry specific discussions. A 
summary of conclusions for each major commodity group is provided and highlights key findings 
across research, government and industry. 

Although this report focused on a subset of the commodity groups that participate in the Ontario 
agri-food industry, it is believed the results are reflective of all commodity groups (with a focus on 
primary agriculture and processing). The groups were chosen to be representative, covering as 
broad a spectrum as possible given the available time and resources. We acknowledge that all 
agriculture activities within Ontario are important and that they all contribute to Ontario’s 
reputation as a producer of high quality, safe food products for Ontario, Canada and the world. 

5. Overall Summary and Next Steps 

Key finding and commonalities from all stakeholders are discussed and the results used to drive a 
series of recommendations for next steps to continue the evolution of precision agri-food in 
Ontario. 

6. Appendices 

Detailed supporting material and information related to the discussion in the main document. 
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3 RESEARCH 

 Introduction 

The Ontario academic community is actively engaged with the agriculture industry, at every point along 
the agri-food supply chain. Ontario researchers are leaders in the academic study and industry 
application of precision agriculture. 

 University of  Guelph  

Considered one of Canada’s top comprehensive research institutes, the University of Guelph consists of 
seven colleges: the College of Arts, the College of Biological Science, the College of Business and 
Economics, the College of Physical and Engineering Science, the College of Social and Applied Human 
Sciences, the Ontario Agricultural College, and the Ontario Veterinary College. The three founding 
members of the University are the Macdonald Institute, the Ontario Agriculture College, and the Ontario 
Veterinary College. 

The Ontario Agriculture College (OAC) is recognized as a national and global leader in agriculture, food, 
environmental science, and rural community development. OAC includes two campuses and six academic 
units: the Department of Biosciences, the Department of Food, Agricultural and Resource Economics, the 
Department of Food Science, the Department of Plant Agriculture, the School of Environmental Design 
and Rural Development, and the School of Environmental Sciences. OAC is associated with a number of 
notable centres such as the Centre for Genetic Improvement of Livestock, Controlled Environment Systems 
Research Facility, and the Centre for Nutrition Modelling.  

The Ontario Veterinary College (OVC) is “is a world leader in veterinary health care, learning, and 
research. Working at the intersection of animal, human and ecosystem health.”6 OVC comprises five 
departments: Biomedical Sciences, Clinical Studies, Pathobiology, Population Medicine, and the Health 
Sciences Centre.  

Excellence in research and innovation is evidenced in the world renowned Biodiversity Institute of Ontario, 
through the services and activities of the University of Guelph Library, Computing & Communication 
Services, and the Catalyst Centre. The Catalyst Centre supports the marketing of research. 

The University of Guelph and the Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA), 
worked together for over 125 years to “to support and help shape the future of the province's agri-food 
industry and rural communities.”7 The OMAFRA-University of Guelph Partnership is best described by their 
mission statement: 

An innovative collaborative of agriculture, food, bioproduct, and rural professionals that 
generates world-leading research and development, laboratory services, and education 
forming the foundation of health, environment, and economic and rural development 
activity, and policy in Ontario.8   

The partnership provides infrastructure and management support for numerous animal and crop research 
stations. The research stations are owned by Agricultural Research Institute of Ontario (ARIO) and 
operated and managed by the University of Guelph with oversight from the Ministry’s Research and 
Innovation Branch.9 The new Livestock Research and Innovation Centre-Elora Dairy Facility is supported 

                                            
6 Source: https://admission.uoguelph.ca/dvm 
7 Source: http://www.omafra.gov.on.ca/english/research/uofgagreement/uofgpartnership.html 
8 Source: http://www.uoguelph.ca/omafra_partnership/en/partnership/Vision.asp 
9 Source: http://www.uoguelph.ca/omafra_partnership/en/Researchstations.asp 
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through collaboration among the University of Guelph, ARIO, OMAFRA, the Livestock Research Innovation 
Corporation (LRIC), and the Ontario livestock sector.  

Programs supported by the OMAFRA-University of Guelph Partnership include the Agriculture & Food 
Laboratory (AFL), the Animal Health Laboratory (AHL), the Veterinary Clinical Education Program (VCEP), 
and research programs that include the Research Funding Program, Knowledge Translation and Transfer, 
and Highly Qualified Personnel Graduate Scholarship Program.10 

The University of Guelph is in a unique position as it is the only research facility in Canada with areas of 
excellence and research capacity that encompass all aspects of the food system from lab to farm to 
plate. This breadth is particularly important for the advancement of precision agri-food technology as it 
is by its nature cross-disciplinary. Precision agri-food technology requires collaborative expertise in 
animal health, animal science, genetics, plant agriculture, horticulture, environmental science, economics, 
food science, engineering, and computer science.  

3.2.1 Dairy Cattle Research     

The University of Guelph (Canada’s Dairy University) is considered a world leader when it comes to dairy 
cattle research. Numerous researchers and graduate students are involved in dairy cattle research from 
across 12 departments and five colleges. Research interests cover a wide range of topics such as animal 
health and welfare, genetics and genomics, animal and human nutrition, management and technology, 
product development, consumer insight, and economic policy. Researchers at the University are actively 
engaged with the dairy industry, working with producers and service providers, producer associations, 
OMAFRA, national dairy organizations, and Dairy Farmers of Ontario (DFO). Dairy researchers work 
collaboratively with colleagues globally. 

Data used by University researchers are derived from a variety of sources. The University has many data 
sharing agreements with the industry such as CanWest DHI, DFO, and the AHL. Additionally, researchers 
and their graduate students employ a variety of methods to collect data for various projects that involve 
methods from on-farm data collection to online surveys. The Livestock Research and Innovation Centre-
Elora Dairy Facility (also known as the Elora “dairy barn”) also 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.11  

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. These 
feed systems collect a number of measurements on individual cows: for example, feed intake and feeding 
behaviour, meal number, size, timing, and rate of consumption. Other technologies include 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.  

                                            
10 Source: http://www.uoguelph.ca/omafra_partnership/en/partnershipprograms.asp 
11 Source: https://eloradairyfacility.wordpress.com/about-2/ 
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DeLaval activity monitors are placed on all cows and breeding age heifers. Herd management software 
systems include DeLaval DelPro and Dairy Comp. The barn is also equipped with a body condition score 
camera. 

The biggest challenge in the Elora dairy barn is the integration of the systems and associated data. The 
systems do not talk to one another, resulting in managers having to use a number of computers and 
reports to monitor each animal.  

Needs and Concerns Identified by Dairy Cattle Researchers 

A number of needs and concerns were identified: 

1. The technology systems need to communicate to one another. 

The systems need to be integrated, that is, they need to talk to one another. An example from one 
researcher pointed to the fact that there are pedometric data-collection systems that are working 
well, sending alerts when a cow is in heat. However, the data must be aggregated across the 
systems in order to better understand the reproductive performance of the herd. Most systems in 
dairy and livestock are extremely isolated and compartmentalized, do one thing—and may do it 
well—but they are neither integrated nor accessible. 

One researcher suggested that, for ketosis detection, why not look at all systems monitoring the 
animal? By having technologies that interact, and by using data from multiple sensors, researchers 
could develop improved systems for early disease detection and disease management. 

2. The industry needs technologies to be validated before they come to market and there is a need 

to understand the models used to build the algorithms: How many farms? How many animals? 

One researcher in a validation project found the technology used was lacking. By working with 
the data, however, the researcher was able to discover an alternative use for the technology that 
warranted further investigation. For example, can a dip in rumen temperature that occurs when a 
cow is drinking be used to monitor health? This example indicates that researchers have the 
capacity to act as independent evaluators of technologies and their applications. However, in 
order to validate and discover alternative uses for technologies, researchers need to understand 
the algorithms and the models that were used to build the algorithms. Technology systems are 
often proprietary and are not transparent in terms of algorithms and models. 

3. Producers need effective decision support systems that are easy to use and result in actionable 

outcomes. 

Most technologies on-farm are alerts. More sophisticated decision support models are needed 

that incorporate external data. 

4. Producers need to realize value from the technologies and models are need that incorporate 

economic data. 

Researchers have the ability to develop economic models to assess innovative technologies for use 

on the farm. Economic models could also provide producers information on best management 

practices. The models however would require researchers to have access to the raw data in user 

friendly formats. 

5. Producers need efficiency in data capture, management, and flow. 
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6. Producers need benchmarking tools. 

The industry needs benchmarks that move beyond monitoring trends within the herd. For example, 

young producers could greatly benefit from operational benchmarks. 

7. Industry data need to be integrated, consistent and standardized. 

One researcher commented on the need for denominators. For example, if an animal welfare 
issue is identified at the processor, there is a need to know the denominator: how many cows were 
processed that day. This concept also applies to the monitoring and control of disease. For 
example, capturing data concerning the number of animals exposed or number of animals at risk 
of exposure for disease would be of value.  

There is a need for technologies to capture data concerning calves and heifers (for example: 
mortality, growth, and health). 

8.  Data from on-farm technology systems need to be safely archived. 

Producers are not IT experts and barns are harsh environments for computers. There is a definite 

need in the industry to provide a space for producers to archive their data; otherwise, the data 

could be lost. This loss would be detrimental to both the producers and the industry. 

9.  Research institutes need to collaborate.  

Data integration needs to occur not only within the industry but across research institutes, 

nationally and globally. Data collection for research purposes is costly. Collaboration would 

decrease the cost of data collection for research and would build a bigger pool of data that will 

allow investigation of attributes across a wide variety of circumstances and environments. 

University-Industry Collaboration 

The University has the expertise to take all the data inputs and develop better decision support systems 
and animal bio-models to help the entire industry make better decisions. 

Numerous research projects at the University involve collection of raw data from sensors and technology 
systems. Often the data require extensive efforts and computer programs need to be formatted into a 
usable form. The process is often not intuitive and, at times, is simply not do-able. Once the raw data are 
formatted, researchers will often need to recreate the conditions under which the technology operated. 
The data are simply painful to access and unfriendly when obtained. 

The need for efficient access to data is evidenced by a current project that examines the correlation 
between ground water iodine and iodine in the bulk tank. The project requires data on water samples 
collected and analyzed by Ministry of Northern Development and Mines, bulk tank milk samples, 
laboratory results of bunk tank milk samples, and data regarding location and size of farms from 
industry partners. Data collected for this project will need to be integrated with respect to time and 
space. 

“If knowledge is power then more shared 

information is a good thing.” 
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Data from industry is often vitally important for research projects. For example, one current research 
project would like to leverage the power of machine learning algorithms to explore patterns in somatic 
cell counts in milk from individual cow samples. The data exist within herd adviser records associated with 
a dairy equipment supplier. Data access will require effort from both the researchers and the industry 
partner to create the necessary data-share agreement. The Elora dairy barn is an example of how 
university-industry research collaborations can benefit the industry. 

A Precision Agri-Food Technology Platform 

One significant challenge identified by researchers for participation in a PAT platform was the ability to 
bring commercial industries to the table. Commercial industries are segregated, and the data and 
algorithms are proprietary. Ownership and management of on-farm data give companies a distinct 
corporate advantage in the US. However, producer engagement will depend on producers realizing 
benefit from their data. There has to be a win-win for producers as well as developers. 

A PAT platform could offer a safe environment within which to develop relationships and develop better 
decision systems. It is a context where research could play a significant role.  

3.2.2 Swine Research  

The University of Guelph is also considered a world leader when it comes to swine research. Across 
numerous departments, researchers and graduate students are involved in swine research and actively 
engaged with the swine industry, working with producers and service providers, OMAFRA, and Ontario 
Pork. 

Research interests cover a wide range of topics including sow reproduction, sow longevity, public health, 
surveillance and epidemiology of swine diseases, mapping of PRRS virus genotypes in Ontario, network 
analysis; spread of pathogens, feed ingredient evaluation systems, characterization of pig genotype, 
environmental effects on nutrient utilization in growing pigs, and mathematical modelling of financial and 
environmental impact of alternative management strategies for growing-finishing pigs. 

Data for swine research comes from a variety of sources including data sharing agreements among 
projects within the University. Researchers and graduate students collect data specific to their project 
(e.g., genomic data) or they may use data from industry sources such as veterinary clinics, Ontario Pork, 
or the Animal Health Laboratory (AHL) located at the University. Some researchers are using herd 
management systems to collect data. The Arkell Swine Research Station (supported through the 
OMAFRA–University of Guelph Partnership Research Program) also provides opportunity for research 
activities and collection of data. Clearly, data collection for the purposes of swine research is 
widespread.  

Needs and Concerns Identified by Swine Researchers 

A number of needs and concerns were identified: 

1. Data sets are not being used to full potential. 

Producers are frustrated with the need to record data where they do not see immediate value for 
their efforts. Carcass data for producers is one example where data is perceived as not being 
used to full potential. Producers need more of the carcass data collected by the processors and 
also require translation of the data into useable information, complete with context and guidelines 
on how to interpret the data. 
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2. Sensor data on the farm will need to be integrated.  

As more technologies are adopted for use on the farm, the data will need to be collected and 
integrated into one central system in order for producers to make best use of all of the data. 
Furthermore, the systems will require good decision models to guide producers to make better 
evidence-based decisions to help with the daily decisions that need to be made on the farm, such 
as feeding, breeding, or animal health and welfare strategies. There is a role for researchers 
here. 

3. Industry data needs to be integrated. 

Industry data need to be integrated for the benefit of all stakeholders in the food value chain, for 
example, processors and producers could realize significant value from a feedback system of 
communication. Although processors track the farm of origin for the animals they receive, 
processors would greatly benefit from access to producer data in order to understand and 
address issues with carcass quality. For example, in the case of an abnormal number of 
‘condemns’ among the pigs who come into the processing facility, processors and producers could 
more effectively address the problem if they had more information.  

The province needs a provincial surveillance system that uses real-time data collected from all 
data relevant sources, such as producer records from herd management systems, animal health 
assessments, feed manufacturers, and data from provincial and federal meat plants and 
diagnostic laboratories. Alone, these data could not be used for trends; together the data are 
very powerful. The data could be used to monitor disease trends at the barn, or at regional and 
provincial levels. This application would require integration of data across the industry. It would 
require linking disease events with precise geographic locations in order to quantify pig density 
and numbers or to distinguish new disease events from ongoing events.  

Integration needs to occur in other areas as well. One researcher commented on the need to 
integrate biodiversity information into food production systems. An integrated system would allow 
the industry to capture, monitor, and record the use of antibiotics on the farm. 

4. Researchers need access to raw data. 

One researcher suggested that access to data for the purposes of network analysis would help 
researchers better understand the mechanisms of disease spread and risk. For example, in the 
case of animal movement, the researcher would like to have geolocation data tied to movement 
data with information on how the sites are linked. This researcher is also interested in the role of 
social media for network analysis. 

5. Decision support systems are needed that result in actionable outcomes. 

Researchers have the ability to develop decision support systems that enable not only 
management of the farm but management of individual animals. As a result, researchers need 
access to data including data generated from on-farm sensors. Sensors have the ability to 
measure in real time the physiological state of the individual animal (e.g., body weight, feed 
consumption, temperature, stress, production). Researchers can take these data elements and 
translate them into actions meaningful for the management of the farm and individual animals. 
This decision-making application will require algorithms based on the biology of the animal 
(biomodels) and not empirical evidence. Such algorithms require a deep level of analysis. 
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6. Data need to be standardized across the industry. 

Moving outward, the data need to be collected, integrated, and examined at the regional and 
national level. This process would enable modelling, for example, of the effect of management 
practices on disease spread. However, it is important to note that validation of the models or 
algorithms would need to occur at the farm level. The best means to develop algorithms will come 
from data collected in a uniform, standardized manner on a national scale. 

7. Researchers require greater compute capacity. 

With the decreasing cost of whole genome sequencing, the amount of genomic data available is 
exploding. Moreover, with respect to the genomics of the pathogens and genomics of the animals, 
the models are highly complex. One researcher would like data for network analysis to be 
seamlessly integrated with nucleotide sequencing of pathogens. Researchers need sufficient 
computer capacity to store, process, and model the data. 

Researchers have the tools to simulate how disease spreads within a population. Incorporating on-
farm data, animal movement, and genetic sequencing data into these models will result in tremendous 
amounts of data being generated. This level of intensity will also require significant computer 
capacity. 

8. The industry needs to capture, monitor, and record the use of antibiotics on the farm. 

The industry is being challenged to decrease the use of antibiotics on the farm. Antibiotic use is 
currently recorded by producers, veterinarians, and feed manufacturers. The challenge lies in how 
to collect and integrate the data. 

9. Collaborative relationships with commercial partners are needed. 

More and more, researchers are challenged to bring innovation to the market and onto the farm. 
This outcome will require confident relationships with commercial partners to enable extensive 
collaboration. These relationships have yet to be developed. 

Opportunities 

Opportunities for the swine industry in terms of technology lies in the precision feeding of animals. For 
sows, precision electronic feeding systems that adjust individual animal diets to meet their nutrient and 
energy requirements are now commercially available, developed through commercial partnerships with 
researchers. Researchers are now working with industry partners to build systems for the precision 
feeding of growing-finishing pigs to feed individual pigs on a daily basis to maximize growth potential. 
In a 2016 study by Andretta, Pomar, Rivest, Pomar, and Radünz,12 precision feeding of growing-finishing 
pigs to match 100 percent of their nutrient requirements was shown to reduce nitrogen excretion by 30 

                                            
12 I. Andretta, C. Pomar, J. Rivest, J. Pomar and J. Radünz. (2016). Precision feeding can significantly reduce lysine intake and 
nitrogen excretion without compromising the performance of growing pigs. animal, available on CJO2016. 
doi:10.1017/S1751731115003067. 

“The ultimate goal for prediction of disease 

outcome and risk would be to combine 

whole genomic sequence with animal 

movement.” 
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percent. Feeding costs were reduced by $7.60 USD per pig relative to group feeding—without 
compromising growth performance.13 

Feed processing presents tremendous opportunity. For example, one researcher is investigating the 
expanding using corn co-products from the ethanol industry as a feed ingredient. This end use requires 
adjustments at the plant level to optimize nutrient content 

A Precision Agri-Food Technology Platform 

A number of discussion points were raised regarding a PAT platform. One researcher asked how this type 
of platform would differ from integration tools currently on the market. Other questions were asked also:  

 Would the platform provide a service to the government?  

 How would responsibilities be differentiated?  

 Will there be people to oversee and manage the platform?  

 Will there be resources to employ people with analytical skills?  

The ability to disseminate credible information will also be a challenge for this type of system. One 
researcher believes a centralized PAT system needs to be built outside of private industry. Otherwise, 
access to data for research will be greatly compromised. 

3.2.3 The Centre for Genetic Improvement of  Livestock 

The Centre for Genetic Improvement of Livestock (CGIL) is associated with the Department of Animal 
Biosciences of the Ontario Agricultural College. CGIL members conduct research in genetics and genomics 
on numerous species of animals including beef, dairy, goat, poultry, sheep, swine, and aquaculture. CGIL 
members have supervised numerous PhD and MSc students and published hundreds of peer reviewed 
papers. CGIL members work collaboratively with many members of the University of Guelph research 
community, industry partners, and government agencies. CGIL members include persons with expertise in 
statistics, computing software and hardware, and programming.  

One researcher at the University identified the need for more computer capacity at CGIL. This finding is 
not surprising given the amount of data available for genetic and genomic research due in part to the 
decreasing cost of animal genotyping.  

One other researcher interviewed for this report identified the need for a bioinformatician with the 
expertise to work with large scale data sets.  

3.2.4 Poultry Research  

The University of Guelph is world-class when it comes to poultry research. Researchers and graduate 
students across numerous departments, are involved in poultry research and actively engaged with the 
poultry industry, working with producers and service providers, OMAFRA, and producer associations. 

Research interests cover a wide range of topics including how to improve the reproductive efficiency of 
domestic birds by improving the balance among production parameters, health, welfare, and the 
environment. Researchers are also involved in the design, development, and validation of LED lighting 
technology for the poultry industry, studying the effects of light wavelength on reproduction and 
behaviour in commercial poultry species. Through membership in the Guelph Poultry Club, faculty and 

                                            
13 I. Andretta, C. Pomar, J. Rivest, J. Pomar and J. Radünz. (2016). Precision feeding can significantly reduce lysine intake and 
nitrogen excretion without compromising the performance of growing pigs. animal, available on CJO2016. 
doi:10.1017/S1751731115003067. 
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students become well acquainted with all aspects of the poultry industry and participate in the 
maintenance and breeding of Canada’s poultry heritage lines that were donated to the University by Dr. 
Donald McQueen Shaver. 

Data for poultry research come from a variety of sources including personal research projects, diagnostic 
laboratories, genomic analysis, and industry partnerships. The Arkell Poultry Research Station (supported 
through the OMAFRA–University of Guelph Partnership Research Program) also provides opportunity for 
research activities and collection of data. Clearly, data collection for the purposes of poultry research is 
widespread.  

Needs and Concerns Identified by a Poultry Researcher 

A number of needs and concerns were identified: 

1. Producers need to realize value from the technologies; there needs to be a ROI and technologies 

need to be validated. 

There must be consideration given to the cost of the sensor in comparison with the value of the 
animal. Producers need to be shown the ROI and that the ROI is directly tied to how well the 
technology performs, that is, validation studies are required. Demonstrable ROI will promote 
innovation, commercialization, and market growth. 

2. An understanding of the decision models developed by private industry. 

Private companies operating in precision technologies make numerous and varied claims. The 
evaluation of ROI and validation of these claims requires researchers to have the knowledge 
about how the decision models were developed and how they operate.  

3. Technologies need to be easy to use. 

Producers will not adopt technologies that require them to be computer wizards. For adoption of 
precision agri-food technologies on the farm, technologies must be simple to implement and easy 
to use. 

4. The industry needs guidelines and standards with respect to technologies and data. 

Within the industry, a wide variety of systems are being used without industry standards for use 
or definitions. There is a clear need for curation to ensure data are properly captured and 
standardized correctly.  

5. There is a need for better management of the barn environment. 

Currently, barn environments are not optimally managed for comfort and need at the level of the 
individual bird. Optimal placement of sensors and good decisions support systems need to be 
investigated to provide systems that monitor and control the micro environment of the individual 
animals, for example, with respect to temperature, humidity, ventilation, and ammonia levels. New 
barns have sophisticated systems but these systems currently operate mostly as alerts. Effective 
decision support systems could reduce the labour requirement for farm managers. 

6. There is a need for industry collaboration. 

The poultry industry is well connected and integrated and researchers need to be on the leading 
edge, finding proof of concept to advance commercialization of technologies that address the 
needs and concerns of the entire industry. This progress will require collaboration with all industry 
partners and will result in advancement in the adoption of precision agri-food technologies. 
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7. There is a need for better policies and greater avenues for coordination with regulatory 
authorities is needed. 

One of the biggest struggles so far in bringing new and innovative products to market has been 
interactions with the various governmental authorities. There needs to be more willingness and 
better avenues for facilitation with governmental authorities who oversee and administer the 
processes and regulations concerning lab-to-farm technology commercialization. 

8. Researchers need access to industry data. 

Researchers are spending a great deal of money collecting data that already exists within the 
industry. Data collection is costly and often researchers lack access to the required tools. For 
example, there is no internet in the Arkell Poultry Research Station and therefore no way to collect 
data in real-time. It is not atypical to find researchers and graduate students going on-farm to 
collect survey data necessary for research projects. Some of these data sets currently reside 
within industry repositories. It would be extremely beneficial if researchers could have access to 
the data relevant to their needs; for example, health data, mortality data, and production data. 
This access requires trusting relationships between research and industry as well as rural 
broadband infrastructure. 

Opportunities 

Precision feeding viewed alongside the genetic potential of the animal is expected to be the area of 
biggest growth in technology use. Precision feeding is about meeting the demands of the individual bird 
for a healthier animal, greater production that leads to increased efficiency, and increasing societal 
benefit while decreasing the environmental footprint of commercial poultry production. 

For poultry producers, the highest cost of production is feed and one of the greatest opportunities in 
precision agri-food technologies will be the ability to precision feed birds in commercial flocks. For 
example, in a current research project in Canada, precision feeding of broiler breeder birds in 
conjunction with LED lighting is being investigated as a means to control the growth curve and thereby 
manage variability within the flock, directly impacting egg quality. In commercial broiler operations, 
precision feeding strategies combined with LED lighting strategies can influence feed conversion, 
promoting muscle mass and greater flock uniformity. In layers, precision feeding combined with LED 
lighting strategies can increase egg production. Precision feeding strategies address the challenge of all 
producers to provide each bird with the right amount of feed at the right time to in order to achieve flock 
uniformity.  

There is also opportunity to develop systems to optimize the bird environment. Environmental controls and 
decisions need to be linked directly to the bird. By using RFID tags on sentinel birds, key parameters such 
as temperature, humidity, and ventilation could be monitored. Optimal bird environments (e.g., thermal 
zones) will directly impact the bird’s physiology, production, comfort, and health.  

A Precision Agri-Food Technology Platform 

A PAT platform for data integrating is seen as an essential component for research in innovative 
technologies. Today, the merit of research projects is often judged on their resulting economic impact. 
Economic impact can be realized through greater access to industry data as well as through developing 
healthy relationships with industry partners. 

Of highest priority is the security and confidentiality of the data, which will require very clear policies. 
Otherwise, engagement will be limited. The ability to capture data context is also important. A data set 
has no value unless you understand the context in which the data were collected.  
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The development of a PAT platform cannot be disconnected from the end users, that is, it must not be 
concerned exclusively with data collection and analysis. Two key components need to be considered. First, 
users and participants and their needs will have to be identified. Second, a clear understanding of who 
will need access to the data is also required. For example, developers of innovative technologies should 
have access to the data in a manner consistent with security and confidentiality protocols. Researchers, on 
the other hand, may be users as well as participants. 

One interviewee sees value in having an integrated industry data initiative administrated by an 
independent facility or “Centre” that is partnered closely with the research and industry. Through 
autonomy, a Centre could provide leadership and vision for all stakeholders. However, a Centre would 
require human resources to maintain the system as researchers have neither the time nor the resources 
necessary. 

Lastly, there will be a need to be a way to translate knowledge to the industry stakeholders in a timely 
and effective manner.  

3.2.5 Field Crop Research 

Researchers in the field crop sector are starting to use precision agriculture, primarily for nitrogen 
management and other crop input and yield studies. The potential application of precision agriculture 
technologies is broad, however. Using drone technology, researchers have identified significant field-to-
field variation across a broad spectrum of characteristics; previously, these were believed to have been 
strictly uniform. Through the use of drone technology and advanced remote sensing imagery, most 
researchers interviewed believe that there will be interesting opportunities to develop more advanced 
field test sites. These advanced test sites could help them to understand the more detailed relationships 
between different crop varieties with different soil and weather conditions.  

Being able to collect more individualized data on field plots—and even individual plants—would allow 
for a more advanced analysis of crop resilience to environmental factors. The researchers working with 
Geographic Information Systems (GIS) noted that access to precision agriculture technologies and data 
could be transformational. With access to field level data at the watershed level, more accurate models 
and mapping programs could be developed to inform and enrich environmental management of the 
landscape. This approach will yield critical information to help researchers develop a stronger 
understanding of the interactions between agricultural practices and changing climatic conditions.  

The primary reason for lack of uptake and application of precision agriculture technologies to research 
programs is lack of funding to invest in the hardware or software to facilitate a significant conversion to 
precision agriculture technologies. Moreover, the University of Guelph is not fully equipped to handle the 
large amounts of data that would be generated through these advanced collection methods.  

Accordingly, data are typically stored on personal (or departmental) hard drives and are not readily 
accessible through any data-archiving or sharing system. A service is available through the University of 
Guelph Library (the Ontario Agri-Environmental Data Repository), which was developed to properly store 
and archive data generated through publicly funded field trials.14 At present, use of this data repository 
is completely voluntary. There is also some optimism that, with Guelph joining the SOSCIP Consortium, this 
barrier may be somewhat reduced.15 

The researchers interviewed for this report observed that the cost of incorporating precision agriculture 
data into research trials is a barrier. . In addition, the skill sets, expertise and necessary training to 
effectively use technologies are not always accessible within academic institutions. In fact, the need for 
personnel specifically trained in precision agriculture and Big Data technologies and skills was identified 

                                            
14 Source: http://dataverse.scholarsportal.info/dvn/dv/ugardr 
15 Source: https://www.uoguelph.ca/research/events/2016/southern-ontario-smart-computing-innovation-platform-
information-session 



User Needs Assessment Final Report 

Page 26 

as a major gap in the application of these technologies in the research cycle. It was noted that the science 
of informatics is critical to the success of applying precision agriculture data collection technologies to 
research programs in order to ensure high quality and rigorous standards for the data. As one 
interviewee noted, “garbage in equals garbage out!”   

Collaboration with farmers and private industry in data-sharing opportunities would be of interest to 
researchers, in particular, efficient extraction of plot level data. This collaboration would allow for a more 
precise measures of soil moisture status, soil types, and climate variables than what is currently available 
through the GIS zones typically used in precision agriculture technology. In other words, researchers see 
value in working with precision agriculture service providers to either develop new technologies, or test 
current technologies, to investigate field level research data. This approach would inform guidelines and 
advice for producers. More opportunities for ‘participatory research’ would also be obtained, such as the 
program that Premier Cropping Services with John Deere Premier Equipment is working on. In this 
program, farmers can identify zones using precision agriculture technologies and create small three-
replicate plots within zones to test yields on different soil conditions.  

Researchers were interested in collaborating with industry on research projects involving precision 
agriculture technologies but were concerned about the integrity and rigour of private industry research. 
They held similar concerns about the integrity of the data that might be available through a shared 
precision agriculture technology data platform. Researchers were hesitant to commit to using data that 
might not have been collected with proper controls or methodologies that could lead to errors in 
interpretation.  

3.2.6 Horticulture Research 

3.2.6.1 School of Environmental Sciences 
Researchers in the School of Environmental Sciences are actively engaged in horticulture research with 
applications to precision agri-food technology.  

Needs and Concerns Identified by Researcher 

One researcher’s interests include sustainable management (integrated pest management: IPM) of insect 
crop pests using environmentally compatible control methods in horticultural, field, and greenhouse 
cropping systems and management of invasive alien insect species. The researcher is also interested in the 
impact of agro-ecosystems on non-target organisms, including beneficial insects such as honey bees, 
bumble bees, native bees, and natural enemies of insect pests (i.e., biological control agents, primarily for 
greenhouse IPM) and the development of standardized methods for assessing the risk of insecticide 
exposure for non-Apis bees (i.e., bumble bees and leafcutter bees). They have been involved with method 
development for studying the impact of pesticides in agroecosystems on bee pollinators in lab and field 
situations. Since the early 1990s, they have been involved with the supervision of large-scale good 
laboratory practices (GLP) and other field studies in Ontario, looking at the impact of insecticides on 
honeybees, bumble bees, and leafcutter bees. 

The research undertaken by this particular researcher focuses primarily on bee pollinators (i.e., 
investigating natural predators in the field and biological control agents in greenhouses). Although not 
specifically engaged in research that directly uses precision agriculture systems or methods, their research 
was able to provide valuable insights into the use of existing data and how data can be better shared 
and used. This research is highly applicable to the precision agri-food context. 

From their perspective, Ontario needs to develop a more comprehensive system for reporting the results 
of surveys on alien invasive species. The process of field sampling at various sentinel sites to identify new 
invasive species in various geographic areas across Ontario is of high relevance to all crop-based sectors 
and their IPM programs. The current approach to report and plot these results in a map that is accessible 
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online needs to be able to update in real time and requires improved granularity. Researchers are 
mandated to report this information to OMAFRA, but the system is not structured in a way that facilitates 
easy transfer of large quantities of information. An online portal that would allow transfer of information 
both ways and enable real-time upload of data to the reporting site would be very valuable. With the 
current lag time between reporting and publishable results, the grower/scouts are not getting crucial 
information in a timely manner. IPM is effective only when you can react to pressures (diseases, pests) 
before they have hit; time is of the essence when it comes to preventing crop damage or loss.  

Overall, there are issues around poor access to data. Further, researchers are concerned with the 
reliability and currency of the data. This reality is frustrating for all members of the value chain: scientists, 
growers, and associations. Furthermore, there is a need for greater transparency of data generated from 
industry/government-funded projects. 

Researchers would like information on application rates and the products that are being used. However, 
privacy concerns and security over personal information can be a challenge. The interviewee suggested a 
refreshing perspective on the importance of communicating results through more ‘modern’ approaches, 
such as social media and video. Using ‘21st century approaches’ is essential to engaging growers in the 
discussion and relaying research findings back to the growers in a timely manner.  

When it comes to scouting, this researcher see much opportunity in instruments that automatically collect 
information. For example, data loggers in the field to allow for the collection of temperature and relative 
humidity data. The ability to identify pests using DNA barcoding is a significant innovation in this arena; 
genetics and taxonomy for insects that enable real-time, field based identification would be the gold 
standard. This rapidity would address the significant issue of lag time in getting a confident result for 
decision making. There is a window of opportunity that needs to be met for IPM to work effectively.  

Overall, they see significant value in a PAT platform. Importantly, data security, confidentiality, and 
transparency are going to be key for precision agri-food technologies to be successful. There is definite 
value in engaging members across the value chain, to build relationships and ensure that information is 
used within the small windows of opportunity growers have to make decisions to prevent damage or loss.  

A second interview with a researcher located in the School of Environmental Sciences was completed. 
Their research program covers a wide range of topics such as greenhouse (e.g., ornamental, vegetable 
and medicinal plants) and nursery (e.g., woody and perennial plants) production, green roof plants and 
growing substrates, urban agriculture, sustainable ornamental plant production, organic vegetable 
greenhouse, and high tunnel production, to list a few. Their interests lie primarily in indoor plant 
production (greenhouse vegetables and ornamental floriculture), as well as shrub and tree production. 

The interviewee explained that greenhouse production is more resource efficient, so the profit is much 
higher, and the greenhouse growers are able to control the environmental conditions at a very high level 
(i.e., temperature, humidity, and light at different locations within the greenhouses). Importantly, all 
greenhouses are fitted with sensors to monitor environmental conditions and use feedback control systems 
to manage these environmental control systems.  

Water needs are particularly important. Irrigation is essential to the operation, depending on the 
greenhouse and crop they are producing. Some growers are using high-tech monitors to assess water 
level at growing substrates/zones and soil water content, and to make decisions on when and how much 
to water. While advanced growers are able to do this monitoring using available technology, it is the 
science that is still lacking. Producers are able to monitor the soil moisture content and to use computers to 
control when moisture is below a certain level and switch on a pump to deliver the exact amount—but 
how much and when to water? Different substrates and plants require different levels, so although 
technology is present, there are still biological uncertainties/lacking of knowledge of specific plant needs. 
While in certain cases we are constrained by technological limitations, in other cases we are still 
constrained by the limits of current knowledge and scientific understanding.  
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In the lab, the researcher and his students are focusing on the optimal configuration with respect to use of 
technology and biology in greenhouses.  

Their primary research goal is to sustainably produce plants in indoor environments. Second, they intend 
to use plants to improve the environment (e.g., green walls, living roofs, or constructed marshlands).  

From their perspective, greenhouse growers need more sensing technologies to tell them when the plants 
are showing signs of stress. Ideally, the sensing technology would warn of impending stress before it 
happens, which would enable the growers to take preventive actions by either watering or spraying to 
avoid water stress. Accordingly, the sensing piece is crucial and is the focus of much work in this area. 

The research team is also working with engineers at the Vineland Research and Innovation Centre to look 
at imaging systems to see whether conventional cameras can be used in greenhouses to detect plant stress 
(e.g., water) under different environmental conditions. Results from the research could then be used to 
develop decision support systems to control environmental factors such as CO2 levels or LED lighting 
through feedback systems to reduce plant stress and optimize production. This type of technology on 
unmanned aerial vehicles (UAV) could also be used to assess field fruits and vegetables—recognizing 
that spectrums or imaging systems will depend on the type of crop, however. 

Currently, a few companies offer control system services, collect and store the data, and help address the 
growers’ problems directly. But they do not want to give away their proprietary data because the 
conditions/recipes are so specific and offer a competitive advantage. As a result, data sharing and 
integration at the industry level is uncommon due to strong competition and the proprietary nature of 
these operations. 

Overall this researcher felt strongly that the focus needs to be on understanding the optimal thresholds 
for plant productivity and, once we have that understanding, to become even more effective with 
precision agriculture tools. 

3.2.6.2 Department of Plant Agriculture  
Researchers in the Department of Plant Agriculture are actively engaged in research projects involving 
the application of precision agri-food technologies in horticulture.  

Needs and Concerns Identified by Researcher 

Research programs concerned with precision agriculture focus on work that contributes to integrated crop 
management of vegetable crops, with the emphasis on protection of vegetable crops.  

When it comes to precision agriculture, the researcher is primarily investigating technological methods to 
improve IPM. A current project uses UAVs (Unmanned Aerial Vehicles) to capture aerial photographs to 
assess how UAVs could be used to improve pest management programs and research trials for improved 
accuracy and validity. The project is in partnership with a private company that flies the UAV and takes 
the photographs. The camera on the UAV captures the data in raw format. The images are then stitched 
and processed depending on which specific wavelengths are being investigated.  

“We develop technology to work with engineers. My team is 

mainly biologists and horticulturalists. I hire engineer students and 

work with private horticultural companies to work with this. We 

work with different plants and growing substrates to evaluate the 

sweet spot for water and technology in greenhouses and then 

develop feedback control systems from there.” 
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The Bradford Muck Station (supported through the OMAFRA-University of Guelph Partnership Research 
Program) also provides opportunity for research activities and collection of data. 

One particular project aims to find the right computer program(s) and spectral indices (e.g., infra-red, 
true colour, or near infra-red) needed to extract the kind of information they need to assess plant health. 
They had hoped that indices would have already been established in the literature, but quickly realized 
that the questions they are asking and the methods they are using are novel. As a result, they have had to 
shift focus and are now trying to identify what signature indices will show disease in plants. This means 
looking at combinations of colour bands to identify the best wavelengths/indices to use. Essentially, they 
need to know how to set the camera in order to take photographs of the vegetation that show more than 
just the foliage. For example, can they find a wavelength/spectral index that shows nutrient stress 
particularly well? If they can do this, then they can actually analyze the images and pull numbers out of 
the various areas to assess minute changes in colour, which would be indicative of different stages of 
health/disease. 

Similar to their hope of obtaining information on the best indices to use, they expected to see literature 
on best products, cameras, and methods to use, but information on these topics was similarly limited. Multi-
spectral cameras are available (which allows them to assess multiple different indices), but cost close to 
$80,000—highly limiting—and therefore they are using the more basic cameras, which only have a few 
different index options at any given time. 

This researcher and their team view UAV technology as adding value in the long term. The cost of 
people/scouts will continue to increase, while the cost of technology is decreasing. Technology is not going 
to replace people altogether, however; a scout is an invaluable tool that is always going to be needed 
for ground-truthing of data. Technological integration allows for an objective assessment of the crop, 
however, and the use of remote sensing to count pests is becoming more widespread. It is obvious that 
technology is advancing integrated pest management.  

An important limitation today is cost; another is time. While the remote sensors can collect many valuable 
images, it takes time to stitch them together, to analyze them, and then to act. Is this a feasible model for 
growers who need to act on pest issues today? Perhaps not. Where pests are concerned, issues must be 
identified as early as possible; what is needed are early warning/detection systems. While much 
scientific information is available on control and treatment, detection and early identification are needed. 
Remote sensors are a potentially valuable technology, but the process needs to be fine-tuned so as to 
provide information more quickly for making decisions.  

UAVs typically need several flights to cover a 100-acre plot due to their limited battery life. Chances in 
regards to flight time are not often taken as the UAVs can be easily crashed once they run out of power. 
In general, the camera only transmits images to the computer that is linked to it. The UAV can fly high 
enough that all or most of a 100-acre field is covered in one picture, or the UAV can take 100 pictures, 
depending on the objective. Importantly, the ‘octocopter’ is relatively inexpensive; it’s the camera that is 
pricey. There are many UAV options, however: manned and unmanned, fixed wing, and more helicopter-
style. The limiting factor is the price point for device.  

3.2.6.3 School of Engineering 
Researchers in the School of Engineering are actively engaged in research projects involving the 
development of precision agri-food technologies for use in horticulture.  

Needs and Concerns Identified by Researcher 

This interviewee’s research interests with respect to precision agriculture are focused on the use of 
robotics (e.g., automation within greenhouses, drones, etc.) for improved yield. 
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The discussion began about the use of the phrase ‘precision agriculture’ and its connotation. In the 
researcher’s opinion, precision agriculture applies to the ability to manage ‘many’ (i.e., clusters, hundreds, 
or thousands) of plants/animals on an individual level. It changes the way we fertilize, seed, manage 
pests—everything—with an understanding that this intensive management will optimize the entire 
production system. Ultimately, the value proposition is that you do things with more precision and you get 
better yield, less environmental impact, etc. These expected outcomes form the traditional view of 
precision agriculture. 

The interviewee along with research partners from other departments, are investigating the uses of drone 
technologies. They found that even though they did not collect a tremendous amount of data, they were 
able to reach some valuable conclusions for participating farmers with respect to plant health. They are 
adamant that we should not always focus on the traditional notion of ‘Big Data’ and that there is still 
value in evaluating existing clumps of data.  

Another research project focused on processes for automation of the vegetable greenhouse industry; the 
primary driving force behind this project is the high cost of labour.  

Greenhouse growers have data on every single plant. They can monitor plants in terms of growth, disease 
detection, and all other inputs and environmental factors. The researcher emphasized the sheer volume of 
data that is generated. A typical greenhouse has 12,000 plants per acre and a typical ‘small’ grower 
will have six to ten acres of greenhouse (larger growers have 50 to 100 acres in a single range); massive 
amounts of data are being generated, but the question remains: What can we do with that data?  

The interviewee suggested that the driving force in field agriculture today is building bigger and bigger 
machines, controlled by a single farmer, that can take care of multiple problems. However, these large 
machines create problems with soil compaction, which consequently impacts yield, soil preparation, and 
other operations. We have reached the limit with respect to bigger machines, so now must consider 
automated tractors/machines/robots to prevent these problems. Specialized machines for specialized 
purposes: this means massive streams of data that link back to the farm. The issue is not just about 
sensing; it is about how to act on the data. That is, robots need to be built that are able to act on the 
data they are collecting. Variable rate applicators are available, but not on a scale small enough to be 
precise or micro-precise (i.e., capable of managing the individual plant opposed to clusters).  

In terms of technologies, growers would like more integration of the systems in terms of data and 
information management. The systems need to be easy to learn and use, otherwise growers will be 
hesitant to adopt or the technologies will not be used. Moreover, data need to be ground-truthed. 
Graduate students can do this step for research purposes, but farmers will not. Accordingly, this process 
needs to be automated.  

This researcher believes there is a need for case studies to demonstrate specific technology ROI in 
definitive terms; otherwise, farmers will not invest. Growers still question the value of precision agriculture 
technologies and services offered by large agricultural companies. Many famers do not use all the 
technology they have available. For example, growers tend not to use all the capabilities available to 
them on modern day combines. In order to have precision agriculture on a massive scale, we need to have 

“We have the technology to automate many processes, 

and apps to collect information from numerous sensor 

technologies; the problem is in growers understanding 

what they can do with that data and making the time to 

actually look at it” 
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case studies that demonstrate to growers the dollars saved over time. We need to focus on simple things 
so that growers will see the economic benefits.  

The interviewee believes farmers/growers understand what their problems are, but do not understand the 
possibilities offered by precision agri-food technologies. For example, in the 1990s, no-one 
comprehended the future impact of the internet. It is not easy to sell something when the user does not 
understand future benefits. They tend to react based on their knowledge of the world today, which is 
their current reality. Further, most problems being solved are not data intensive (machinery, labour, etc.); 
although technology is stretching the boundaries, people do not yet realize its potential value because 
they do not know what technology can accomplish. The value proposition is not yet proven.  

Importance or interest does not always translate to willingness to invest. Technology is available to solve 
many problems, but farmers are not really willing to invest significant dollars. Adoption of technologies 
are driven by the requirements for insurance and food safety, not because of perceived value or ROI.  

Other faculty members in the School of Engineering interviewed for the purposes of this report have 
research interests in statistical machine learning and biologically-inspired computer vision. Their emphasis 
is on deep learning and time series analysis. One interviewee is involved in numerous collaborative 
research projects including building algorithms for plot extraction on imagery data collected from 
unmanned aerial vehicles used to capture different characteristics of fields for crops. Other projects 
involve developing a pest management system for fields or orchards that monitor pest activity through 
traps equipped with cameras, that is, using a web-based monitoring system for real time pest counts. The 
interviewee developed the pest recognition software using machine learning algorithms. The interviewee 
commented that successful projects can only happen when projects begin with a clearly defined goal, with 
defined inputs, and defined outputs. The interviewee accesses computing power through a computer 
cluster brought online in 2015 in collaboration with Compute Canada and believes the University of 
Guelph has large amounts of computing power in general. The researcher believes the agriculture 
industry will see tremendous growth in unstructured data (e.g., imagery). 

3.2.6.4 The Biodiversity Institute of Ontario 
The Biodiversity Institute of Ontario (BIO): 

…is a unique multi-faceted institute, dedicated to the study of biodiversity at multiple levels of 
biological organization. As the birthplace of DNA barcoding, much of the work carried out at BIO 
is dedicated to the advancement of this field of research.16 

BIO includes four research divisions: BIO Herbarium, Centre for Biodiversity Genomics, Experimental 
Ecosystems, and OAC Insect Collection that seek to enable instantaneous identification of any species in 
the world, to empower “humanity with the knowledge, technologies and applications needed to identify, 
understand, monitor and preserve the richness of life, and use this capacity to address major social and 
economic issues.”17 

Needs and Concerns Identified by Researcher 

The Centre is particularly noted for its role in the development of a DNA barcoding tool for specimen 
identification using the least amount of genetic material. The tool leverages knowledge and information 
from The Barcode of Life Data System (BOLD). BOLD is an “informatics workbench aiding the acquisition, 
storage, analysis, and publication of DNA barcode records.”18 BOLD provides a no-cost web-based 
services for all researchers working in the field of DNA barcoding. 

                                            
16 Source: http://www.biodiversity.uoguelph.ca/about.html 
17 Source: http://www.biodiversity.uoguelph.ca/about.html 
18 Source: http://www.boldsystems.org/index.php/Resources/whatIsBOLD 
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The tool is efficient and cost effective and, accordingly, it has numerous applications for use in all areas 
of science, such as fish identification, food authenticity, soil biodiversity, and identification of parasites 
and pests. Identification of pests and the ability to characterize soil biodiversity has particular relevance 
for agriculture. Species delineation through barcoding is particularly effective for vertebrate organisms. 
In one particular study, barcoding identified 100 different species of parasitoid wasps being used in 
Manitoba as a biocontrol for moths. Previously, the wasps were thought to belong to a small biodiversity 
group. As evidenced by this study, the use of DNA barcoding can dramatically change our understanding 
of the ecosystem. 

There is the potential to connect basic biodiversity barcoding to bio-surveillance. A particular application 
for agriculture could be proactive pest management strategies such as identification of invasive pests at 
our borders. Proactive pest management strategies could also be developed by identifying weeds in 
fields before they exert competitive pressure on crops.  

By understanding the biodiversity of agriculture ecosystems, combined with increasing knowledge of 
whole genome sequencing, researchers can study and better understand functional interactions with 
environment factors and agricultural practices. This enhanced understanding has great potential to 
advance all areas of agriculture; horticulture, field crops, livestock, and poultry.  

A Precision Agri-Food Technology Platform 

An integrated PAT platform could provide the data necessary for researchers to study biodiversity 
ecosystems and functional interactions. However, the Centre faces a number of challenges. For example, 
ongoing infrastructure support and data analytic tools are needed in order to develop easy to use 
portable technologies for specific use cases. Technology development for specific use cases will also 
require collaboration with industry and other research experts (e.g., plant pathology or animal health, all 
areas of agriculture expertise). Processes will be needed for the efficient movement of innovative 
technologies from the lab to commercialization. 

3.2.7 University of  Guelph Library  

The University of Guelph is home to the McLaughlin library, which provides resources and services to the 
academic community. Their vision: 

…is to be central to the University community as a valued facilitator, partner, and catalyst 
for learning, research, and knowledge-creation on campus. The core values that drive our 
vision are learning, service, intellectual freedom, stewardship, access, innovation, 
communication, and integrity.19 

Needs and Concerns Identified by Researcher 

The University, in partnership with OMAFRA, established the Ontario Agri-Environmental Data Repository, 
which is a database for research activities with web-based access. Services are provided to researchers 
to house agricultural and environmental research data. The data are thoroughly documented in terms of 
methodologies and metadata and are available for use by other researchers. The Library also 

                                            
19 Source: http://www.lib.uoguelph.ca/about/about-library 

“Barcoding has challenged our understanding of 

biodiversity, has challenged what we believe to be true” 
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participates in the Ontario Library Research Cloud (OLRC), a cloud storage network for researchers 
whose projects generate large volumes of data. The OLRC storage network:  

…seeks to provide an alternative to commercial cloud storage providers to allow Ontario 
Council of University Libraries (OCUL) members to more closely control their storage costs 
and maintain control of their data. This storage service utilizes industry-standard APIs and 
interfaces to maximize compatibility with existing library use cases, including institutional 
repositories and other preservation repositories.20 

The data residing in this repository are not open for sharing and are used for the purposes of ongoing 
research projects. The service provided by OLRC is the result of collaboration among 11 Ontario 
university libraries. Technical support for OCUL is provided by the University of Toronto Libraries through 
their information technology services and Scholars Portal (shared technology service supported by all 
Ontario university libraries through OCUL. OLRC consists of five nodes with massive storage capacity, 
each node has 20 terabytes of storage capacity.  

The interviewee has participated in various projects such as mobile technology to capture field research 
data or on-farm data collection (including spatial data) in real-time. The project involves identifying open 
source tools and existing resources that could be used for these purposes; it does not seek to develop 
these technologies. 

3.2.8 The Catalyst Centre  

The University of Guelph is home to the Catalyst Centre, the technology transfer and industrial liaison 
office that oversee all aspects of intellectual property management and technology commercialization 
activities. By promoting collaboration between researchers and industry, the Catalyst Centre seeks to “to 
maximize the potential economic, social and environmental benefits of University of Guelph inventions 
and ideas.”21 Areas of technology transfer include animal science, engineering science, food science, 
health science, and plant science as well as arts, economics, management, and human and applied 
science. In particular, the Industrial Liaison Program was developed as an entry point for industry 
innovators to connect to the research expertise and resources at the University. The Catalyst Centre works 
to ensure innovative technologies move from lab to marketplace.  

There are many opportunities to advance all sectors of Ontario agriculture through the development and 
use of innovative precision agri-food technologies. This advancement will require collaborative efforts 
involving entire supply chains from producers to industry experts and researchers. The Catalyst Centre 
has the expertise and experience to promote collaboration and bring innovative precision agri-food 
technologies to market. 

 Niagara College Canada 

Niagara College Canada is a College of Applied Arts and Technology with campuses in Welland and St. 
Catharines, Ontario. The College’s Research and Innovation Division provides:  

…real-world solutions for business, industry and the community through applied research 
and knowledge transfer activities. We conduct projects that provide innovative solutions, such 
as producing and testing prototypes, evaluating new technologies, and developing new or 
improved products or processes for small- and medium-sized businesses.22  

Needs and Concerns Identified by Researchers 

                                            
20 Source: https://spotdocs.scholarsportal.info/display/ODLRC/About+the+OLRC 
21 Source: http://catalystcentre.uoguelph.ca/pages/about-us 
22 Source: http://ncinnovation.ca/about 
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Certified crop advisors (CCAs) are generally the ones out in the field helping farmers with technologies. 
The researchers commented that although many people are interested in PAT, very few tools were/are 
available to help farmers make tangible on-farm decisions. In other words, decision support systems 
utilizing raw data being generated at the farm level are severely lacking. The focus of this group has 
therefore been the development of actual tools that can be applied on the ground/farm.  

The need to develop usable and effective tools resulted in the building of a data uptake portal, where 
raw farm data is collected, cleaned, and gridded to create standardized datasets that farmers can use. 
The system does not provide direct links to on-farm proprietary software; farm data must be collected 
and uploaded by the farmer. Other sources of data are also collected such as weather, planting, and 
harvesting data, as well as weather radar data from government. Additionally, data are collected from 
combines and other farm equipment such as field and planting data including yield, seed rate, azimuth, 
elevation as described by 5–20 parameters, numerous soil variables (micro and macro), fuel consumption, 
disease variables, and other topographic information. The data are stored in a central database. Data 
collection began in 1996. 

Ultimately, data from the portal will inform the algorithms and decision support systems required to 
develop variable rate tools that can be made available to all farmers. The current system provides zone 
management tools for variable rate application based on yield probability index (YPI) maps. The maps 
have already aided producers in identifying high performance bands in the field, which are areas not 
identified by the farmers in the past. 

The team is challenged with issues concerning data quality and quantity. Significant resources and simple 
algorithms are currently being used to clean and format the data. This data validation is anticipated to 
become increasingly problematic as more data are collected and with the expected growth in data 
generated from on-farm sensor technologies. 

Data collection for their projects has been challenging. Data collection has largely entailed working with 
farmers’ ledgers and notes and mining government websites and other public sources to create a useable 
dataset. They mentioned Farm Mobile, a US-based company that created a ‘puck’ that pulls data directly 
off the equipment and directly uploads the data to a cloud server; a very interesting and automated 
approach to collecting and transferring data. For research purposes, the researchers strongly feel a 
centralized data collection and integration platform would provide extreme value, especially one that is 
secure and not under the control of private funders where the data would be considered proprietary.  

Currently, the Niagara College team works with farmers who are early adopters of precision agri-food 
technologies. While thousands of acres of farmland could benefit from current precision agri-food 
technologies, adoption has been slow due to cost considerations and the perceived lack of benefit and 
utility. Although there are 28,000 grain and oilseed producers in Ontario, the portal is being used by 
fewer than 100, indicating a definite need for increased adoption.  

The team identified that ground-truthing is needed to validate existing precision agriculture systems. In 
one study, they compared electronic yield data to what was in the “bin”; some results differed by as much 
as 30 percent. However, if the combine is going to be used to drive economics, the tolerance needs to be 
one percent. They also feel that no statistical models currently exist that effectively capture the turbulent 

“The most important inputs on the farm are the when 

and where of rain. When does it rain, how much, and 

where?” 
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nature of the data, a significant hindrance to the development of effective PAT tools. For example, auto 
correlation of nitrogen in the fields has been determined to be approximately 15 cm.  

The team also points to the need to understand the ROI of PAT systems. For example, although the cost of 
a combine is the same whether you have a ten-acre field or a 100-acre field; the ROI is most definitely 
not. 

Validation and ROI are the results of good decision support systems; better systems are definitely 
needed. PAT systems are capable of creating 60 or 70 maps, but lack the ability to identify which maps 
or combination of maps provide the greatest value.  

The Niagara College team feels that a PAT platform based on request and response for data solutions 
would be useful. From their perspective, a platform that is decentralized, where farmers process and 
store the data at home, would be an effective way to address data security and ownership issues. From 
there, ‘tiers of production’ (aggregate level data) could be published and available for use by 
permission. They were adamant that automated collection and storing of data is essential to ensure data 
consistency and quality.  

Data collection will be challenged by the sheer number of different formats. To correct this issue, 
technologies are needed that provide for the centralized collection and integration of data on the farm 
as there is a confident expectation for marked market growth in sensor technologies. Self-organized 
robots/ag-bots will, in the future, significantly increase the precision and quantity of agricultural data. 
Development of decisions support systems will depend on technologies capable of integrating the 
numerous disparate data sources. 

In future, we need to feed more people with less land. The biggest bang for the buck in this respect will 
be with the seeds, that is, the genetics. In one field involved in their study, the researchers witnessed 
changes in yields over 22 years. The first recorded yield was approximately 80 bushels per acre; over 
the following ten years the yield hovered around 110 bushels per acre. During the last two years, they 
have witnessed yields up to 280 bushels per acre, all due to the application of genetic information. As 
researchers, their objective is to help the farmer realize the full genetic potential contained in each and 
every seed. 

Irrigation is another challenge for farmers because of cost; the most important input on the farm is rain. 
The researchers witnessed yields varying from 140 to 280 bushels per acre on the same field because of 
the amount of rainfall in any particular year. Genetics will help, not only in developing crops that are 
more disease resistant, but those that are drought stress tolerant as well.  

Niagara College researchers’ future studies will focus on seed genetics and resource management, 
especially water, as irrigation is a significant and costly problem. 

“Do the fields have patterns? Yes. Are they predictable? 

No.” 

“A lot of people could collect this 

information, but they simply don’t or haven’t 

set their machines up to collect with.” 
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The team at Niagara College recognized that better quality data are needed. More people need to be 
engaged in the creation of innovative technologies, that is, people with the expertise to collect, maintain, 
and clean the data. Sufficient computation power for discovery is required. Moreover, experts need to be 
on the farm to help farmers realize the full potential of precision agriculture farming.  

A Precision Agri-Food Technology Platform 

Engagement and acceptance of an integrated data platform will need to address issues such as ‘big 
brother is watching’ perceptions, complacency, ‘one more thing to do’ attitudes, and concerns with data 
ownership and access. Overall, the argument for a central repository for data is very sound, due in part 
to the fact that many farmers are not IT experts and do not employ good data practices. Accordingly, it 
is vital to realize the tremendous value in the aggregation and integration of data to solve complex 
problems. 

 Vineland Research and Innovation Centre  

Vineland Research and Innovation Centre (VRIC) located in the Ontario’s Niagara region is: 

…a world-class research centre dedicated to horticultural science and innovation. Our 
researchers in Applied Genomics, Consumer Insights and Horticultural Production Systems 
work together to deliver innovative products and production solutions that address the needs 
of the horticulture industry and advance Canada's research and commercialization agenda.23 

VRIC is not part of the traditional academic system; in part, this factor is the key to their success in 
research and innovation. As an independent not-for-profit organization, they must demonstrate success 
and add real value to real results; it’s all about S.M.A.R.T.24 objectives for VRIC. As an organization, they 
focus on four key research areas: consumer insights/behaviour, genetics and genomics, production systems 
and feeding diversity (e.g., ethnic food), and engineering. Examples of current projects include 
automating mushroom harvest, smart irrigation, disease detection, tulip bulb planting, packing/boxing of 
potted plants and vegetables, technology layering for apple harvest, gripper technology for soft 
producer and pros-harvest processes and special equipment. Innovation at VRIC occurs at the intersection 
of biology and engineering, and this space is where VRIC excels. 

Needs and Concerns Identified by Researcher 

VRIC researchers were quick to point to one of, if not the biggest, issue in the horticultural sector: the high 
cost of production. Roughly 40–60 percent of costs can be attributed to off-shore labour. Canada has 
strong migrant worker programs, and that helps with supply, but it does not address how to improve 
operational efficiencies that are crucial for successful operations.  

Applied research projects can be costly to run and costly for operations to adopt; they also vary in level 
of sophistication. For example, automation projects (e.g., automated picking, grading, and packaging) is 
designed to address the ‘labour issue,’ and involves integration of robotics and sensors. As a result, 
collection of data is limited. 

                                            
23 Source: http://www.vinelandresearch.com/about-us 
24 S.M.A.R.T: specific, measurable, achievable, realistic, time-bound 
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VRIC is doing extensive research about how robotics work, and have made a number of useful 
breakthroughs. The real value of this research lies in robotic intelligence (machine learning) and ensuring 
that solid decision support systems are in place. Multiple system layers need to be considered, resulting in 
complex decision support systems. One researcher strongly emphasized the need for extensive data 
collection, the need to format and clean the data, and then to use the data to generate and refine the 
necessary models. Models are needed that provide the industry with greater efficiencies to realize ROI. 

The levels of sophistication and iterative data processes required for complex modeling highlight the 
value of using ‘Big Data’ approaches. This need is particularly relevant in applied research projects. For 
example, with respect to irrigation systems (applicable across a number of sectors), applied research 
seeks to describe and model the relationships between inputs and outputs in greenhouses (in every 
commodity sector), as well as evaluate ROI and cost-effectiveness. 

The greenhouse industry needs data aggregation and collection to a central repository. In the greenhouse 
industry, most growers are data rich, but there is very little data aggregation and no central repository to 
collect the data that is being continuously generated. The industry is very competitive (they compete on 
innovation).’ To engage the greenhouse industry in data aggregation projects requires clear objectives 
with demonstrated value and methods to ensure data confidentiality, for example, using methods such as 
de-identification. Greenhouse operators in the Netherlands have embraced the concept of data sharing 
and, as a result, have advanced significantly in comparison with Canada.  

Other horticultural industries could realize substantial benefit from adopting precision agri-food 
technologies; in particular, those that have substantive collection of data and which continue to collect 
more and more data. Often, the data are not being used to full potential. There is much potential to 
build meaningful and effective decisions support systems. These industries are often challenged with the 
loss of high-value crops, there is interest and relevance. The engineering and analytics— the decision 
support models—are missing, however. 

Researchers at VRIC are adamant that precision agriculture will succeed at the end of the day if “we 
operate like a business.” Significant opportunity for job creation and innovation exists, from 
manufacturing to software to technology to exports. 

A Precision Agri-Food Technology Platform 

VRIC researchers see access to an integrated data platform as being highly valuable. They strongly 
believe that a PAT platform could result in the development of real precision agriculture expertise, 
allowing industries to fundamentally understand the generalities of what they are doing. Precision agri-
food is about managing that specific plant or that cluster/region. It is not just about building and using 
technology for the sake of technology, or because we can. We must answer fundamental questions:  

 What will it do for us?  

 What problem will it solve?  

 What value does it bring?  

 How much difference can we make? 

“The technology to create advanced 

systems is there, but how much are you 

willing to pay for it? That’s the real question.” 
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 Brock University  

Brock University is home to the Cool Climate Oenology and Viticulture Institute, which has a research focus 
on grapevine cold hardiness, freeze protection, terroir-based wine quality, soil-water-vine relations, and 
precision viticulture/unmanned aerial vehicles (UAVs). The Institute also focuses on the impact of terroir 
and viticulture practices on sensory profiles of wine and bird deterrents. The Institute maintains a close 
relationship with the Grape Growers of Ontario and is a well-established precision viticulture research 
unit. 

Needs and Concerns Identified by Researcher 

Precision viticulture today is more of a research endeavour than it is a grower tool. However, precision 
viticulture may one day provide tools for growers to manage vines in a similar fashion as field crops are 
managed. 

In an overview of research activities, the interviewee described their successes in developing cold 
hardiness monitoring programs for many different varieties of grapes. They established Vine Alert, a risk 
management software, six years ago that monitors vines for cold hardiness. Vine Alert integrates weather 
data provided by Weather INnovations Consulting LP (WIN). This allows growers to learn the cold 
hardiness of their vines, assess risk based on climatic conditions/weather events, and use wind machines to 
prevent frost damage. Development of this tool involved physically going out to vines and collecting buds 
and testing them for freezing point. Valuable crops were saved in 2012 when Vine Alert contacted 
growers, advising them to turn on their wind machines when a polar vortex frost came through the 
Niagara region. This work translated into the creation of Tender Fruit Alert, a similar system applied to 
tender fruit orchards.  

The institute receives regular data dumps from WIN for research purposes. Growers access real-time 
data through website login and/or eGrape. Some growers have computer software packages to manage 
the wind machines and view temperature in vineyard zones remotely.  

Researchers at Brock University also assess topography via GIS mapping of vineyards to determine 
where wind machines are best placed. Third-party consultants typically do soil mapping and provide 
vineyard maps for the grower. Major factors that impact vines and wine in the field are then assessed. 
Their research interests include site specific management of perennial crops. 

A discussion on the potential of UAVs for vineyard management led the interviewee to note that remote 
sensing at this stage is difficult and much work needs to be done with UAVs to determine how to use the 
data obtained from them. The same was said about yield monitors; growers do not see the value in 
investing in these technologies at the present time. The technology is effective and efficient, but the end 
users are unsure as to do with the data. What can be done with that information? The validity (i.e., 
ground-truthing) is crucial. This then needs to be effectively integrated into the grower management 
process, which requires not just investment technology but a shift in management style.  

Further, despite interest, ROI is difficult to see in short term. It needs to be a seamless and fully 
automated system (e.g., the tractor needs to do everything).  

“Wine grapes are a high value commodity, 

so we focus on identifying best parts of 

vineyard to grow the highest quality grapes, 

which then go into premium products.” 
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What data growers currently use is mostly related to climate (temperature, rainfall), soil, and pests. 
Integrated pest management (IPM) and monitoring programs are important in order to time insecticide 
spraying during the growing season because of costs. Importantly, the interviewee felt that growers do 
not trust the models entirely just yet (WIN has some models; other companies offer this service as well as), 
so scouting and relying on farm-specific context is still important. 

Challenges for the viticulture and the horticulture industry in general are by far the volatility and 
unpredictability of the weather due to climate change. Ontario produces many high value crops that are 
sensitive to weather, which is a limiting factor. The industry and its counterparts will be forced to adapt 
and develop innovative technologies to continue to grow what they grow at the present time. As in 
Holland, Ontario needs to develop collaboration amongst its stakeholders, so that together they can 
develop solutions to address multi-sector challenges.  

 University of  Kentucky  

The College of Agriculture at the University of Kentucky is recognized as being among the top ten US 
universities in terms of agricultural research. The Department of Animal and Food Sciences is home to top-
notch researchers with particular interest in the economics and application of precision dairy technologies. 
In recognition of this expertise, a researcher involved in multiple precision dairy projects was interviewed 
for this report.  

Precision dairy is being looked at from many different angles including validation work, economic 
evaluations, evaluations of tools in terms of producer utility, and surveys on adoption and application. 
Investigations into how to make the data useful for detection of disease, calving, lameness, mastitis, and 
fresh cow diseases are also being conducted.  

The researchers are also developing technologies. Six years ago, they started with one technology; 
today they are working with 10 or 12 with multiple projects in the field with various commercial partners. 
They learned that relationships with commercial partners need to be built over time and that there needs 
to be a clear understanding of expectations for both commercial partners and researchers. 

The biggest challenges with technologies on dairy farms are sensitivity—the ability of a test to identify 
an animal as disease positive when the animal is truly disease positive—and specificity—the ability of a 
test to identify an animal as disease negative when the animal is truly disease negative. 

For a number of start-ups in the US and around the world that are working on the integration of dairy 
data (e.g., BoviSync), the challenge is ownership of the data. Technologies can streamline data 
integration and collection, but the proprietary nature of the data is a limiting factor. 

On the dairy side, there are many people working on how to use data to proactively manage their 
animals; however, not many are talking about bringing in their financial records and folding these records 
into production records. The integration of production and financial data could take the industry to an 
entirely new level. 

Currently, either technologies are being used as alert systems or the decision system is fairly simple. There 
is much untapped potential for building strategic decision systems by examining patterns in how changes 
in the environment relate to changes in the animal. Armed with that information, we can manage not only 
the individual animal, but also the farm as a whole.  

 Conclusion 

In every area of precision agri-food, Ontario college and university researchers are actively engaged in 
research projects and initiatives. Whether advancing our knowledge and understanding of crops, livestock 
and poultry using data generated by precision agri-food technologies or actively engaged in the 
validation and development of new and innovative technologies, Ontario researchers are involved. They 
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work closely with industry partners to understand their needs, to solve the many challenges facing our 
agricultural industries, and to build the tools the industry needs. The success of the Ontario agriculture 
industry as major contributors to the Ontario economy is in no small part due to excellence in research at 
Ontario universities and colleges. 

Researchers rely on a wide variety of data sources collected through personal research projects and 
through data share agreements with producers and industry partners. Research facilities supported 
collaboratively by academic institutions, government (e.g., the OMAFRA-University of Guelph 
Partnership), and industry provide resources for research activities and data collection. For the most part, 
research data are stored primarily on personal (or departmental) computers and are not readily 
accessible through data archiving or shared data platforms, although the University of Guelph Library 
provides storage capacity for research data through the Ontario Agri-Environmental Data repository and 
the Ontario Library Research Cloud.  

The future of agriculture and agri-food is through the development and application of precision agri-
food technology. However, they are still in early stages. Accordingly, a focus on research embedded 
within the context of the needs and goals of the industry as a whole is important and appropriate at this 
time. This early stage of development was evident from the many discussions within the research 
community where researchers identified user needs and concerns for research and industry alike. One 
researcher commented on the number of real opportunities for research data being generated from 
existing technologies and sensors or data currently residing in industry repositories. Furthermore, it is 
important for researchers to be aware of all sources of data and be able to translate that data into 
useful information, otherwise a vitally important research opportunity is being missed. 

By far, the most commonly identified need was for proven ROI for producers who invest in precision agri-
food technologies. ROI can be realized through easy to use validated technologies with effective decision 
support systems that result in actionable outcomes.  

Researchers have the ability to model the complexity required for effective decision support systems and 
have clear understanding of the problems that need to be solved. Importantly, they have the expertise 
and ability to develop economic models. With such models, they can assess precision agriculture practices 
so as to optimize the economic viability of the farm while implementing best management practices in 
terms of environmental sustainability and societal good. Researchers also have the expertise to develop 
validated, effective, and innovative precision agri-food technologies. 

Many researchers anticipate exponential growth in genomic data because cost effective technologies for 
whole genome sequencing have been developed. Through genomics and the application of                                                  
precision agri-food practices, many researchers see great potential for solving many of the challenges 
that agriculture and the entire planet are now facing, such as the impacts of climate change and the 
ability to economically and sustainably feed the world’s ever increasing population.  

However, it is not only the development of precision agri-food technologies and practices where 
researchers see the value of the data. Researchers believe the data generated from agri-food 
technologies and genomic sequencing can be used to advance and inform all areas of agriculture. For 
example, real-time data could be used to develop disease surveillance systems, risk monitoring systems, 
and benchmarking tools.  
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All these research activities require access to real-time, standardized, consistent, and integrated data. 
Data must be easily accessible in user friendly formats. 

Many researchers commented on the need for access to this type of data because the lack of expertise 
to use the technologies and the cost are considerable barriers to research. Others mentioned their 
inability to manage the sheer volume and diverse formats of data generated by the technologies. The 
ability to ensure data quality and to clean the data is becoming more and more problematic.  

Researchers believe there is a need for greater transparency of data generated from 
industry/government funded projects. One researcher commented that, on the government side, Canada 
has fallen behind other countries when it comes to Open Data initiatives. For example, Open Data has 
been federally mandated in the US for more than eight years. 

Researchers talked consistently about the need for more people with expertise in bioinformatics and 
analytics.  

Because of the complexity of modeling due to the volume and dimensions of the data, computer capacity 
was an identified need. 

More and more, researchers are challenged to bring innovation to the market and on to the farm. 
Researchers recognize the need for confident relationships with commercial partners and believe these 
relationships have yet to be developed.   

Researchers would like greater coordination with government authorities (e.g., CFIA Regulatory Affairs) in 
order to bring innovation products to the farms in a timely manner. 

Researchers recognized the need to develop data sharing agreements within the industries. However, one 
researcher commented that most industry partners look at what data they are willing to share but the 
approach should be from the point of view that all data will be shared with exemptions for data that are 
highly proprietary. 

In discussions with researchers, we identified that the greatest challenge to engagement in an integrated 
PAT platform will be data security and confidentiality. This platform development will require very clear 
security and compliance policies. The ability to bring commercial industries to the table will also be a 
challenge. Commercial industries are segregated and the data and algorithms are proprietary. One 
researcher asked how this type of platform would differ from integration tools currently on the market 
and a number of researchers commented that a PAT platform should not compete with existing technology 
systems.  

“We need a data-sharing platform in order 

to use all possible layers of information.” 

“There is a clear mandate for research to reach 

commercialization.  

How do we gather the data?  

How do we commercialize?  

What do we commercialize?  

Are we looking prospectively or retrospectively?” 



User Needs Assessment Final Report 

Page 42 

The amount of resources required to maintain an integrated PAT platform was also questioned. The 
ability of the system to capture the context of how and why the data were collected will be extremely 
important because without context the data have no value. The system must also provide a way to 
translate knowledge to industry stakeholders in a timely and effective manner. 

Researchers believe many of the barriers and obstacles for industry engagement in a PAT platform could 
be overcome if all participants were to realize its value. A PAT platform could result in the development 
of real precision agriculture expertise, allowing industries to fundamentally understand the generalities of 
what they are doing. The answer is not about building and using technology for the sake of technology; 
rather, it is about answering fundamental questions:  

 What will it do for us?  

 What problem will it solve?  

 What value does it bring?  

 How much difference can we make?  

Many researchers commented that an integrated PAT platform can only be built through trusted industry 
relationships and successful use cases. One researcher commented on the need to build global 
relationships to enable data sharing at the global level to solve global problems. 
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4 OMAFRA / Public Sector 

 Introduction  

The Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA), is an Ontario government ministry 
that: 

…works to advance the government's efforts to promote a more competitive and productive 
agri-food and agri-product sector, and economic growth and opportunities for rural Ontario. 
In doing so, the Ministry supports rural and urban communities and a high quality of life for all 
Ontario residents.25  

OMAFRA strives to create a better business climate for the agri-food industry, strengthen rural 
communities that support employment, attract investment, and make greater contributions to Ontario’s 
economic success. The Ministry strives for success in rural Ontario through government policy and 
programs and customer service. 

OMAFRA is responsible for numerous agencies, boards, and commissions such as the Agricultural Research 
Institute of Ontario (ARIO); Ontario Agricorp; Agriculture, Food and Rural Affairs Appeal Tribunal/Board 
of Negotiation (AFRAAT/BON); Business Risk Management Review Committee (BRMRC); Grain Financial 
Protection Board (GFPB); Livestock Financial Protection Board (LFPB); Livestock Medicines Advisory 
Committee (LMAC); Normal Farm Practices Protection Board (NFPPB); Ontario Farm Products Marketing 
Commission (OFPMC); Ontario Food Terminal Board (OFTB); Ontario Racing Commission (ORC); and Rural 
Economic Development Advisory Panel (REDAP).26 

OMAFRA and the University of Guelph have worked together for more than 125 years to “to support 
and help shape the future of the province's agri-food industry and rural communities”.27 The OMAFRA-
University of Guelph Partnership is best described by their mission statement: 

An innovative collaborative of agriculture, food, bioproduct and rural professionals that 
generates world-leading research and development, laboratory services and education 
forming the foundation of health, environment, and economic and rural development 
activity and policy in Ontario.28   

The partnership provides infrastructure and management support for numerous animal and crop research 
stations. The research stations are owned by ARIO and operated and managed by the University of 
Guelph with oversight from the Ministry’s Research and Innovation Branch.29 

OMAFRA partnerships also support centres for horticulture and livestock research and innovation. Through 
industry collaboration, the three principal purposes of the centres are:  

 research and innovation priorities on industry needs, working across the value chain; 

 to drive innovation, creating new value-added products with economic and social benefits; 

 to maximize return on investment with state-of-the-art research infrastructure that enables 
scientific excellence, knowledge dissemination, and industry adoption.  

The new Livestock Research and Innovation Centre-Elora Dairy Facility is supported through collaboration 
between the University of Guelph, ARIO, OMAFRA, the Livestock Research Innovation Corporation (LRIC), 

                                            
25 Source: http://www.omafra.gov.on.ca/english/about/rbp/1415/1415.htm#1 
26 Source: http://www.omafra.gov.on.ca/english/abc.html 
27 Source: http://www.omafra.gov.on.ca/english/research/uofgagreement/uofgpartnership.html 
28 Source: http://www.uoguelph.ca/omafra_partnership/en/partnership/Vision.asp 
29 Source: http://www.uoguelph.ca/omafra_partnership/en/Researchstations.asp 

http://www.omafra.gov.on.ca/english/open/lmac.html
http://www.omafra.gov.on.ca/english/open/lmac.html
http://www.omafra.gov.on.ca/english/engineer/nfppb/nfppb.htm
http://www.omafra.gov.on.ca/english/farmproducts/index.html
http://www.omafra.gov.on.ca/english/farmproducts/index.html
http://www.omafra.gov.on.ca/english/open/oftb.html
http://www.ontarioracingcommission.ca/
http://www.omafra.gov.on.ca/english/open/redap.html
http://www.omafra.gov.on.ca/english/open/redap.html
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and the Ontario livestock sector. The Vineland Research and Innovation Centre focuses on research and 
innovation in horticultural for Ontario and Canada.30 

Programs supported by the OMAFRA-University of Guelph Partnership include the Agriculture & Food 
Laboratory (AFL), the Animal Health Laboratory (AHL), the Veterinary Clinical Education Program (VCEP), 
and research programs that include the Research Funding Program, Knowledge Translation and Transfer, 
and Highly Qualified Personnel Graduate Scholarship.31 

OMAFRA invests more than $60 million annually in research and innovation in seven theme areas:  

 agricultural and rural policy;  

 bioeconomy-industrial uses;  

 emergency management;  

 environmental sustainability;  

 food for health; 

 product development; 

 product enhancement through value chains and productions systems (both animals and plants).32 

The Ministry also administers numerous funding opportunities for the Ontario agri-food and agri-product 
sector, for example, Growing Forward 2 (GF2). Growing Forward 2 is a “federal-provincial initiative that 
encourages innovation, competitiveness and market development in Canada's agri-food and agri 
products sector”.33 Eligible segments include producers, processors, organizations, and collaborations for 
the purposes of economic development, market growth, and risk management. 

The Ministry includes a number of divisions that oversee or administer the many government policies, 
programs, and services. The Ministry divisions are: Research and Corporate Services, Food Safety & 
Environment, Economic Development, and Policy. The divisions are further divided into Ministry branches. 
Please refer to the OMAFRA Organizational in Appendix C. 0 

For the purposes of this report, numerous interviews were held across the OMAFRA community; including 
with assistant deputy ministers, directors, managers, specialists, and coordinators, as well as with board 
and agency members. We were guided not only to industry experts, but to areas within OMAFRA where 
data and/or technologies are employed. 

 Research & Corporate Services Division   

The Research and Corporate Services Division provides:  

…financial and human resources advice and expertise to ministry staff; develops functional 
administrative and human resources policies and procedures in conjunction with each ministry 
branch, and helps to introduce policies and ensure they are being followed; provides financial 
planning and audit services; administers information technology; provides accommodation and 
central administrative services and maintains contacts with central government agencies. The 
division coordinates policy in the areas of agriculture and food research, education and 
laboratory services and administers the OMAFRA/University Agreement between OMAFRA 

                                            
30 Source: http://www.omafra.gov.on.ca/english/research/innovation/innovationcentres.htm#purpose 
31 Source: http://www.uoguelph.ca/omafra_partnership/en/partnershipprograms.asp 
32 Source: http://www.omafra.gov.on.ca/english/research/programfundingindex.htm 
33 Source: http://www.omafra.gov.on.ca/english/about/growingforward/gf2-index.htm 
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and the University of Guelph, and is responsible for emergency management programs and 
Quality Service initiatives.34 

4.2.1 Research and Innovation Branch  

The Research and Innovation Branch: 

…coordinates policy and funding for agriculture and food research as well as agricultural 
diploma education and laboratory services. The branch administers the OMAFRA Agreement 
with the University of Guelph and provides secretariat support to the Agricultural Research 
Institute of Ontario. The branch promotes research and innovation through several open 
competitive programs.35 

A member of the Research and Innovation Branch was interviewed for the purposes of this study. A 
summary of findings are included below. 

Great opportunities for growth and advancement exist across Ontario agriculture sectors as a result of 
innovative agri-food technologies and the use of data generated through such technologies, as well as 
data existing within the research and industry communities.  

Ontario’s agricultural sectors are under pressure from consumers in terms of sustainability and animal 
welfare, and there is increased competitive pressure as a result of global trade agreements. Production 
costs are rising. The government is tasked to set priorities in terms of economic development, water and 
nutrient management, and climate change mitigation and adaptation, as well as soil health and plant 
protection. Technologies can and will play an important role in addressing many of these challenges.  

The current state of on-farm adoption of agri-food technologies varies by sector. Currently, increased 
adoption is occurring in dairy and field crops. There are numerous precision agriculture technologies on 
the market for field crops, but adoption in Ontario has been slower than what has been seen in the US. In 
the Ontario livestock sector, technology adoption has been particularly evident on the dairy farm. Other 
livestock sectors are also starting to adopt technologies to monitor production, performance, and the barn 
environment. By far, the greatest adoption of technologies has been in the greenhouse industry. 

Industry data need to be standardized and integrated; and both industry stakeholders and farmers need 
to realize value. Furthermore, the needs of all the users must be understood.  

Many farmers are not realizing ROI from their investment in technologies; consequently, adoption has 
been slowed. To realize ROI, current technologies need to move beyond the ‘alert’ phase. They need to 
provide actionable outcomes that come from effective decisions support systems. For example, there are 
numerous sensors on the market to monitor the barn environment including ventilation sensors. Ventilation 
sensors typically monitor air flow every ten seconds; the volume and speed at which data are being 
generated makes it impossible for this information to be used for good management decisions with 
current software tools.  

In modern industrial manufacturing plants, dashboards are everywhere for fine tuning and monitoring. 
Farmers should have this level of sophistication in their barns. Research has the ability to model highly 
effective decision support systems; however, this modelling would require access to standardized, 
integrated industry data. 

                                            
34Source:http://www.infogo.gov.on.ca/infogo/office.do?actionType=servicedirectory&infoType=service&unitId=188&locale=
en 
35 Source: 
http://www.infogo.gov.on.ca/infogo/office.do?unitId=225&actionType=servicedirectory&infoType=service&keyword=Resea
rch%20and%20innovation%20branch&organizationName=ALL&locale=en 
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Ontario agriculture industries also need to make better use of the data to give value. The dairy industry 
has large amounts of data that are not being mined to their full potential; for example, data are 
generated as a result of regulatory requirements including laboratory analysis. Numerous data points 
occur on every pick up from milk bulk tanks, production records per farm, and genetic data on dams, 
sires, and their offspring. All these data could be mined for greater insights.  

Some of our sectors historically have not been data driven. Our beef industry, for example, is hesitant to 
adopt traceability. However, here lies opportunity. For example, there is a current demand for beef in the 
Asian market and our beef genetics are good, but we need a traceability system to link the producers to 
the consumer. Farmers need to understand and see the value in their data. 

In Ontario livestock, genetics is our strength and is where our greatest potential lies. For example, in our 
dairy industry, every cow has value. With typical herd sizes of 70 cows, producers want the best in terms 
of genetics. This expertise has driven advancements in genomics resulting in Canada being one of the 
world’s largest exporter of dairy genetics. Ontario has a sizable opportunity to leverage our expertise in 
genomic modeling with precision agri-food technologies and technologies for whole genome sequencing. 

The government and conservation authorities are very concerned with numerous issues that require 
observing trends at the macro level or the data landscape. One example is the source of phosphorus 
pollution in our Great Lakes. The government does not need access to individual farm level data; 
government is interested in the combined factors affecting the landscape (e.g., municipal use and run off, 
as well as agricultural use). Government seeks understanding in a broader context. Access to aggregate 
and or de-identified data would serve government purposes and protect data confidentiality.  

In the field crop sector, there Ontario has fields that are considered relatively small (compared to 
western Canada or the US). Therefore, what is the point of an automated combine when farmers cannot 
leave it for more than an hour? Farmers cannot realize ROI with limited automation benefits on small 
fields using heavy machines. 

Lack of data has hindered us in the substantiation of health claims for specific plant varieties. In one 
example, more than 400 studies were reviewed; only 15 were pertinent. The others were discounted 
simply due to lack of data: either data were not collected, were not used, or the data were incomplete. 

The best way forward is to build on the strengths we have and to identify the gaps. We need the perfect 
marriage of computer skills, agricultural expertise, and business intelligence. We have the perfect 
marriage of skills in our greenhouse industry; we can build the robots and fine tune them for planting, 
harvesting, and packaging.  

In the bioeconomy, we have all the skills and expertise needed to apply our expertise in all areas of 
genomics to develop plants as substitute materials for plastics. 

In Ontario, we have the ability, expertise, and skills to discover sustainable cropping systems through 
plant genomics. 

In future, we need to build a system for the integration of standardized data. We need to build on our 
strengths, demonstrate worth, and build broadly.  

“We need to think about actionable 

information, not data for data’s sake.” 
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4.2.2 Business Services Branch  

The Business Services Branch: 

…has a framework organized around three key distinct and interwoven functions. The 
Business Services Branch provides Transactional, Strategic and Operational assistance to the 
ministry in support of divisional goals and objectives through three branch units.36 

In October of 2013, the Ontario Government launched the Open Government initiative. Ontario’s Open 
Data Directive:  

…maximizes access to government data by requiring all data to be made public, unless it is 
exempt for legal, privacy, security, confidentiality or commercially-sensitive reasons. It sets out 
key principles and requirements for publishing open data, and applies to data created and 
managed by Ontario ministries and provincial agencies.37  

Since 2013, the initiative has published over 500 open data sets and has seen over 300,000 users 
download data.38 

Members of the Business Services Branch interviewed for the purposes of this study are coordinating with 
the Treasury Board Secretariat, the ministry leading the Open Government initiative.  

The interviewees commented that OMAFRA currently has 14 data sets available for download such as 
data on provincially licensed dairy plants, soil survey, meat inspection areas, apple scab test participants, 
provincially licensed meat plants, and agricultural resource inventory. All the data sets are available in 
numerous machine-readable formats. 

Within the Government of Ontario and OMAFRA, a number of individuals (including the interviewees) are 
actively engaged in defining an information management and information technology strategy to guide 
future operational plans. 

Within OMAFRA, each program is responsible for updating the data they maintain. OMAFRA is working 
towards completing an inventory of all data within the Ministry. Data reside in numerous formats (e.g., 
Excel spreadsheets or Access databases) by individuals or departments. Proprietary software used in the 
Ministry is minimal; however, various branches make use of the Ministry’s interoperable electronic business 
software. For example, meat inspection data and provincial abattoir lists are housed within this system.  

The interviewees saw great potential in an integrated PAT platform and would be interested in 
participating whether by helping with data collection or with quality control, or in general helping with 
the gaps. 

                                            
36 Source: 
http://www.infogo.gov.on.ca/infogo/office.do?unitId=2282&actionType=servicedirectory&infoType=service&keyword=busin
ess%20services%20branch&organizationName=ALL&locale=en 
37 Source: https://www.ontario.ca/page/ontarios-open-data-directive 
38 Source: https://www.ontario.ca/page/open-government 

https://www.ontario.ca/page/ministries
https://www.ontario.ca/page/agency-accountability
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4.2.3 Farm Products Marketing Commission/Secretary to the Commission  

The Ontario Farm Products Marketing Commission: 

…administers the Farm Products Marketing Act and the Milk Act. Responsibilities include 
supervising the marketing boards and designated associations established under the two Acts. 
The Farm Products Marketing Act provides for commodity regulation under 21 marketing plans. 
Some regulations under the Act also require the licensing of processors of regulated 
commodities by the commission (e.g. vegetables, grapes, tender fruit, potatoes, asparagus and 
seed corn dealers).39 

The Commission provides regulatory oversight for all supply managed commodities. 

The following observations and opinions are based on an interview with a member of the Ontario Farm 
Products Marketing Commission. 

The Commission takes direction by actively engaging with all members of the value chain, producers to 
processor through to retail, and seeks to assist and facilitate industry solutions to issues that may arise. 
Members are active in numerous industry advisory committees with members from all stakeholder groups, 
producers through to retailers. The Commission provides structure for managing regulated marketing 
issues.  

In discussions about an integrated PAT platform, the interviewee commented on where such a platform 
could bring value.  

For example, the Commission Secretariat Staff includes marketing analysts whose roles include advising 
the Commission on all relevant issues through the use of data analysis and observations of industry trends 
within the province and across Canada. Currently, they receive monthly board reports, but need to rely 
on data on a request basis, which is often a costly proposition. Access to integrated data would allow for 
effective market research necessary to answer broader policy questions. 

To ensure good policy, both provincially and federally, there is a need for decision-makers to be better 
informed; this access to reliable, current information is critical in supply management. A dashboard, for 
example, could help with better understanding of such needs as: (i) the demographics of the market; (ii) 
the implications of Cap and Trade; (iii) how best to manage natural resources (e.g., water). For example 
there is a need for understanding the implications of consumer and societal demands because 
management practices perceived as healthy for the animal by the public are not always better. With 
fewer government resources available, an integrated data platform could provide valuable data 
resources for a deep understanding of industry issues and thus contribute to good policy decisions.  

A Precision Agri-Food Technology Platform 

                                            
39 Source: 
http://www.infogo.gov.on.ca/infogo/office.do?unitId=125329&actionType=servicedirectory&infoType=service&keyword=fa
rm%20products%20marketing%20commission&organizationName=ALL&locale=en 

“Having a repository of interconnected 

data would certainly help with emergency 

response, they quicker we get there the 

better” 
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Within the industries, data capture is duplicate and redundant. With resources becoming more and more 
limited, a PAT platform could significantly reduce or eliminate data storage and collection redundancy. 

The interviewee identified a number of challenges for engagement in an integrated data platform. First 
and foremost, there will be challenges associated with data ownership. For many commodity groups, data 
are highly proprietary and data access will be problematic. However, understanding of value 
propositions might enable stakeholder engagement. 

Creation of an integrated PAT platform will require a unified and concerted effort across the value chain.  

 Food Safety & Environment Division 

The Food Safety and Environment Division is: 

…responsible for the ministry's main regulatory functions relating to food inspection and 
nutrient management and is the lead for non-regulatory programs, in food safety, nutrient 
management and environment, and for policy development for Hazard Analysis Critical Control 
Point (HACCP), traceability and environment.40 

4.3.1 Food Safety & Traceability Programs 

The Food Safety and Traceability Programs Branch  

…addresses regulatory and non-regulatory aspects of food safety and traceability through a 
full complement of program delivery tools, ranging from knowledge transfer and cost-share 
funding to regulatory enforcement.41 

The Branch administers the Provincial Premises Registry (PPR). The PPR is “an Ontario Ministry of 
Agriculture, Food and Rural Affairs (OMAFRA) initiative and the only official provincial registry for 
obtaining a Premises Identification Number for Ontario agri-food businesses”.42 The PPR initiative 
overseas the registration of land parcels in Ontario associated with agri-food activities. Premises 
locations are validated and each land parcel receives a unique provincial premises identification number 
(PID). Premises information include accurate geospatial information, premises address, premises type, 
premises activity, and contact information. Data verification and security are of utmost importance. 

In preparation for implementation of federal regulations concerning livestock traceability, current 
activities include active engagement in further development of the Traceability National Information 
Portal. The system seeks to integrate detailed animal movement and PID information from across Canada 
as well as value-added information on individual animals such as age, breed, and genetics. 
Implementation will provide traceability information to effectively address issues concerning food safety 
and animal disease. Access will be limited and by permission only with very prescriptive use requirements. 

The Branch also oversees information management to support OMAFRA programs. Activities include data 
quality reporting and support for data collection for research purposes.  

Data required for regulatory compliance are collected and reside within the Ministry’s interoperable 
electronic business software. An example is inspection data, even when these data are collected through 

                                            
40 Source: 
http://www.infogo.gov.on.ca/infogo/office.do?unitId=197&actionType=servicedirectory&infoType=service&keyword=food
%20safety%20and%20environment%20division&organizationName=ALL&locale=en 
41 
Source:http://www.infogo.gov.on.ca/infogo/office.do?unitId=4112&actionType=servicedirectory&infoType=service&keywor
d=food%20safety%20and%20traceability%20program&organizationName=ALL&locale=en 
42 Source: https://www.ontarioppr.com/home_en.html 
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third party auditors. The data are used for the purpose of reports and/or analyzes for specific program 
needs within the Ministry. However, the majority of data residing within the Ministry are operational data. 

The following observations and opinions are based on an interviews with staff of the Food Safety and 
Traceability Programs Branch.  

A Precision Agri-Food Technology Platform 

One interviewee saw great potential for participating in an integrated PAT platform. This type of 
platform, with the proper securities and agreements in place, has the potential to offer value-added 
information for the purposes of food safety and animal traceability. Furthermore, there is a need to 
better understand how premises are linked and knowledge of where agricultural activities occur across 
multiple premises (e.g., replacement animals for the dairy herd can reside at different locations) in order 
to better understand the dynamics of disease outbreaks. 

This platform could also provide the necessary information to map out and describe the demographics of 
any one commodity group. Programs within OMAFRA could greatly benefit from this type of information.  

A number of challenges were identified, including legal constraints and the requirements to address the 
complexity of data security. As well, to derive value from the data one must understand the context in 
which the data was collected, for example, knowing where the data came from, the terms under which the 
data was collected, and the criteria for collection. 

4.3.2 Environmental Management Branch  

The Environmental Management Branch: 

…promotes the wise use of rural Ontario's land and water resources. Key program areas 
include nutrient management, engineering and technology, environmental management, and 
municipal and planning liaison and agricultural land resource information. Areas of focus 
include: agriculture programs related to land use and planning including location of buildings 
(MDSI & MDSII) and other normal farm practices; Best Management Practices and 
Environmental Farm Planning—including soils and water management; utilization of manure, 
sludge and other nutrients or wastes; and agriculture buildings, structures and equipment and it 
also includes approvals, training and certification under the Nutrient Management Act R.S.O. 
2002.43 

OMAFRA employs expertise in all areas of Ontario agriculture. For example, one individual interviewed 
from the Environmental Management Branch is actively engaged with the agriculture community and has 
extensive expertise in such areas as geographic information systems and remote sensing applications. 
These specialists work collaboratively with business, producers, and academics on numerous projects such 
as projects to encourage producers to adopt precision agriculture techniques or projects for the benefit of 
Ontario farmers and consultants. This collaboration includes, for example, projects to identify repeatable 
best practices related to data collection and usage, the definition of management zones, deployment of 
site-specific input prescriptions, and to understand the benefits of practicing precision agriculture. 
Typically, precision agriculture techniques identify management zones within the field; areas determined 
by classifying spatial variability (based on such attributes as elevation, soil attributes, or normalized yield 
maps).  

Prescriptions are determined for each management zone depending on their characteristics. Prescriptions 
can be defined as site-specific management practices to optimize performance such as application rates 

                                            
43 Source: 
http://www.infogo.gov.on.ca/infogo/office.do?unitId=215&actionType=servicedirectory&infoType=service&keyword=enviro
nmental%20management%20branch&organizationName=ALL&locale=en 
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for nitrogen and potassium or tillage applications. A land resource specialist worked collaboratively to 
bring to market an online analytical web service as a validation tool for producers engaged in precision 
agriculture techniques. The validation tool generates response curves within management zones where 
prescriptions were applied in order to assess outcomes. With this tool, producers and their advisors can 
assess if the management zone and prescriptions resulted in optimal yields.  

The following observations and opinions are based on interviews with members of the Environmental 
Management Branch. 

One interviewee commented that, regarding data used within the Ministry, OMAFRA currently maintains 
AgMaps, an agriculture information atlas that includes a range of base layer information such as roads, 
tile drainage, land parcels, soil information, and hydrology. These data are mainly regional information 
and not much of it is property specific. AgMaps also draws on data from other ministries and 
municipalities (e.g., census data at the Township level).44   

One of the key partners for the AgMaps is Land Information Ontario (LIO).45  LIO holds most of the land-
based data in the system and can restrict access to the data as necessary. Currently no real-time 
uploading of data to the system takes place but this could change with online versions of Geographic 
Information Systems (GIS) that will have enhanced ‘data collector’ tools. For certain projects, data are 
uploaded daily and as much as possible is made publicly available; data sharing protocols could be 
more open and robust, however.  

One interviewee noted that OMAFRA has recently formed a committee to investigate the role of 
government with respect to precision agriculture. For example, should OMAFRA be developing/increasing 
staff expertise in areas such as robotics, Big Data, and analysis of precision agriculture technologies, or 
are there other roles for government?  

With the pace of technology uptake by farmers across the province accelerating, the amount of data 
being collected is also increasing, as is the types of data being collected at multiple levels. There are 
concerns that it will become difficult for farmers to interpret the large amounts of data in a meaningful 
way that will help them to ultimately drive farm profitability. OMAFRA has a potential role to assist in 
interpretation of the data and combine field level data with economic statistics and trends. The private 
sector may already be starting to fill this gap in the marketplace, however. 

One interviewee believes precision agri-food technologies have the potential to address issues for the 
public good while ensuring farmers are economically successful such as addressing issues about nutrient 
management and sustainability. Economic models exist that assess the impact of precision agriculture 
technologies and demonstrate ROI to the farmers. 

Currently, consumer demands are driving food retail companies to only buy crops from farmers who 
demonstrate sustainable agricultural practices. Precision technologies and industry data could give 
farmers a market advantage by providing a way to demonstrate sustainable farm practices.  

For government, an integrated PAT platform could inform policy decisions. For example, there could be a 
role for precision agri-food technologies in informing policies regarding climate change or carbon tax. 

Nonetheless, engagement in an integrated PAT platform would require a clear understanding of data 
ownership, data security, and data standards as well as who and for what purpose the data would be 
accessed. Cost/benefits would need to be considered. A PAT platform would need to accommodate large 
volumes of data. What is the workload required to house such a platform? Who would provide 
oversight? Further, an integrated PAT platform would require collaboration between industry and 

                                            
44 OMAFRA 2016: Accessed at: http://www.omafra.gov.on.ca/english/landuse/gis/portal.htm 
45 Land Information Ontario: Accessed at: https://www.ontario.ca/page/land-information-ontario 

http://www.omafra.gov.on.ca/english/landuse/gis/portal.htm
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government and every stakeholder would need to realize benefit. For example, data and information 
should flow both ways. 

One interviewee commented that precision agriculture data should be more openly shared to encourage 
creative people to solve problems in innovative ways through the development of new tools, applications, 
and models. 

4.3.3 Animal Health and Welfare Branch 

The Animal Health and Welfare Branch is: 

…dedicated to preventing, detecting and responding to a wide range of animal health and 
food safety issues. Veterinary scientists and staff in collaboration with other branches and 
agencies provide leadership through developing policy and standards, delivering technical 
support to veterinary practitioners, advancing animal health and welfare, and under numerous 
legislative authorities, carrying out inspection/audit, licensing and enforcement activities in 
meat plants, livestock auction markets, animal research facilities and livestock medicine outlets. 
This branch provides support to the Chief Veterinarian for Ontario to co-ordinate animal 
health, food safety and related public health issues. The branch also evaluates financial 
responsibility of applicants and issues licenses under Ontario Beef Cattle Financial Protection 
Program.46 

Members of the Animal Health and Welfare Branch rely on diverse sources of data to perform their 
duties. Various specialists work collaboratively within their industry on projects and therefore have access 
to numerous producer or industry reports and/or data. For example, dairy veterinarians with expertise in 
disease prevention often work collaboratively with producers, the Dairy Farmers of Ontario, or CanWest 
DHI.  

Examples of data residing at OMAFRA include animal health hazards, provincial animal disease 
surveillance, Ontario and national wildlife heath surveillance, disposal of deadstock, health and welfare 
of marketed animals, notifiable diseases, and regulatory testing.  

The following observations and opinions are based on interviews with members of the Animal Health and 
Welfare Branch. 

One of the biggest drivers for adoption will be technologies that decrease farm labour. For example, 
technologies can increase the attention paid to individual animals while decreasing labour costs and 
improving quality of life. 

Our agriculture industries are under pressure to decrease the use of antimicrobials and other 
pharmaceuticals such as hormones. Technologies can monitor antimicrobial use and connect these data to 
response to therapy and or treatment. This type of data has the potential to significantly reduce 
antimicrobial use by simply allowing for a better understanding of which treatments work, under which 
circumstances, and with which animals. Technologies have the potential for practical estrus detection in 
dairy cows, which would eliminate the need for hormone synchronization programs. 

In terms of precision agriculture, one of the greatest needs we have is for effective decision support 
systems in order to understand how best to use all the data that are being generated. For example, 
systems on the farm are now capable of collecting milk attributes for every milking of every cow. The 
volume of data is far beyond what can be used to manage the animal. We need decision support systems 

                                            
46 Source: 
http://www.infogo.gov.on.ca/infogo/office.do?unitId=4578&actionType=servicedirectory&infoType=service&keyword=Anim
al%20Health%20and%20welfare%20branch&organizationName=ALL&locale=en 
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that take the data from the sensors, incorporate other farm data concerning the animal, and then use all 
the data to suggest management actions.  

In terms of government, OMAFRA is more oriented towards the information that data provides. The 
government is interested in monitoring the bigger picture, that is, trends, and is not interested in the 
specifics of the data. An integrated data platform could provide government with the information they 
need without breaching data confidentiality. 

Finally, once we have the data we will need people with the skills and expertise who can interpret the 
data and help producers who use the technologies to fully realize their investment in terms of 
profitability, sustainability, or societal expectations. 

 Economic Development Division 

The Economic Development Division is: 

…responsible for programs and services to support information technology transfer. Staff work 
with farmers, agri-businesses, municipalities, and other partners in the agriculture and rural 
sectors to identify needs and opportunities, adopt new technologies and make sound business 
decisions. It is responsible for expanding Ontario food and agricultural sales in export and 
domestic markets, and providing support to the processing industry through investment 
attraction, investment retention and sector development.47 

The following observations and opinions are based on an interview with a senior member of the Economic 
Development Division. 

Consumers have great confidence in the quality of food produced in Ontario and the Ontario brand is 
held in high regard. We need to protect our reputation, identify risks and develop strategic mitigation 
strategies. Precision agri-food technologies have the potential to generate and collect the required data, 
whether for emergency preparedness, food safety, or disease surveillance. 

Producers are under increasing pressure to report on and measure on-farm practices. Technology could 
provide the strategic evidence required to inform best practices such as nutrient management, integrated 
pest management (IPM) or food safety. Ontario is the fifth largest source of fresh water in the world and 
with our current commitment to a 40 percent phosphorus reduction in Lake Erie, we will need to integrate 
and collect data from all possible sources. With global concerns about climate change, data could be 
used to demonstrate adherence to best practices associated with reduced greenhouse gas emissions.  

This information can also be applied to the requirements of different jurisdictions in the global market. 
For example, the European market increasingly demands pest control records that can be traced to the 
farm level for various kinds of produce. 

Precision agri-food technologies can provide more precise data and enable more effective and informed 
government activities.  

                                            
47 Source: http://www.omafra.gov.on.ca/english/food/econ-dev-div.html 
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With our reputation for excellence in agriculture combined with our potential ability to develop innovative 
technologies, the sky is the limit. The question is how to scale up faster and harder. The path forward is a 
clearly defined problem to which we can apply a technological solution combined with the necessary 
resources to achieve this solution. 

4.4.1 Agriculture Development Branch 

The Agriculture Development Branch is: 

…is responsible for dealing with issues relating to agricultural production (crops and livestock), 
business management and marketing, and coordinates the delivery of technology programs 
across Ontario. The branch promotes high quality agricultural production through the 
application of best management practices, on-farm quality assurance programs and plant 
and animal health strategies. The branch also provides business management resources that 
assist clients with farm business development.48 

The following observations and opinions are based on an interviews with staff of the Agriculture 
Development Branch. 

In 2015, the Agriculture Development Branch identified precision agriculture as one of six proactive 
priorities. Specifically, its focus is to develop the expertise to use the data and information generated by 
precision agriculture technologies. Further, the branch will transform the data into useable information 
and knowledge that can inform agricultural practices and address many of the challenges the agricultural 
industries are currently facing (e.g., phosphorus levels in the Great Lakes).  

In addition, Branch staff are working on a joint project with the Environmental Management Branch with a 
number of precision agriculture objectives including: 

 an investigation into what is currently available; 

 what producers need for effective on-farm strategies;  

 identification of producer needs and best practices; 

 how to enhance on-farm adoption; 

 how best to use precision agriculture technologies to address such issues as economic viability, 
environmental sustainability, and societal concerns (e.g., use of pesticides and antimicrobial use).  

OMAFRA would like to use all available information and knowledge to enable them to make informed 
policy decisions, that is, decisions based on evidence, not anecdote. 

One interviewee commented that although OMAFRA believes all data sets are relevant and access to 
integrated industry data is needed to meet many of their objectives, OMAFRA is hesitant to collect and 
store the data due to the complex issues of data ownership, security, and capacity to manage the data. 
However, concerns around data confidentiality could be addressed if OMAFRA only accessed aggregate 
or de-identified data. The interviewee particularly noted how critically important data will become as 
the Ministry moves forward in addressing issues of environmental sustainability. 

In other interviews within the Agriculture Development Branch, needs and concerns specific to producers 
and industry were identified. 

In many areas of agriculture, technologies are just beginning to be adopted such as in some areas of 
horticulture. For example, crop sensing tools for targeted fertilizer applications for optimal crop vigour is 

                                            
48 Source: http://www.omafra.gov.on.ca/english/food/econ-dev-div.html 
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currently being applied in a variety of field fruits and vegetables. Some operators in the greenhouse 
sector of horticulture use RFID technologies to capture yield and picking times.  

For most producers, the ability to tie technology use directly back to improvements in profitability is 
problematic and slowing adoption. One interviewee noted that although farmers are able to generate all 
kinds of data (prescription fertilizer maps, soil maps, soil moisture, heat maps, etc.), the problem lies in 
knowing how to act on the data. For the data to have value, it must answer a question and help in making 
informed decisions. 

One interviewee was quick to point out how different commodity groups can vary greatly with respect to 
goals and operations. For example, farmers who grow field crops realize value from the sheer volume of 
the crop they produce. Large production requires greater input costs. In fact, crop farmers are so far 
pushed to the edge in terms of quantity and cost of product being sprayed that a small change (either 
underestimate or overestimate) has massive impacts on the bottom line.  

In contrast, apples (as an example) are produced on a much smaller scale. Each apple has intrinsic value. 
Accordingly, management strategies are greatly dependent on type of crop. Precision agri-food 
technologies will have to address the needs of each specific commodity.  

One interviewee saw great opportunity for using precision agriculture techniques in orchards, simply 
because trees do not move. Management strategies could be developed by analyzing and correlating 
data from soil analysis, tissue analysis, and weather data, as well as data collected from unmanned 
aerial vehicles (UAV). 

A number of interviewees saw the need for an on-farm data repository that would allow producers and 
expert advisors easy access to the farm data. They also saw value in using aggregate data to provide 
industry benchmarks. 

One interviewee noted how integrated industry data has great potential for addressing every aspect of 
agriculture: 

 weather and traffic data can inform animal transportation; 

 knowing how manure handling on the farm and weather conditions in the field interact to impact 
crop production; 

 RFID technologies in the poultry industry to monitor individual birds can help producers understand 
the impact of genetics and the bird environment on production and health.  

“New stuff comes along and there’s excitement, but a lot of them don’t 

want to take the risk relating to the cost and needing to see good ROI. 

Others aren’t savvy enough to pick the technology up and start using it; they 

don’t know how to use it and integrate its various functions into their 

operation” 

“What is the payoff/value proposition over 

my small land scale?” 
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Much of the data generated in these industries is simply not being used.  

Another interviewee mentioned how integration of data across government ministries would also be 
greatly beneficial, such as the landscape data concerning soil and climate. Data integration could inform 
where, how, and what agricultural practices contribute to our water system. However, once we have the 
data, we need people with the skill to use the data and turn it into usable information for the producer, 
industry stakeholders, and government.  

A number of barriers to the adoption of precision agri-food technology were identified, primarily the 
ability to demonstrate ROI and the lack of technologies to address specific commodity needs and the 
lack of personnel with proper training and knowledge in precision agriculture technologies to advise 
clients. 

 Policy Division 

The Policy Division is “responsible for the ministry's policy processes, the administration and delivery of 
several farm business risk management programs and the management of the ministry's strategic 
partnership with Agricorp.”49 

4.5.1 Farm Finance Branch 

The Farm Finance Branch: 

…provides policy analysis and development work related to programs that provide financial 
support to Ontario farmers. Regarding program delivery, the branch works closely with 
Agricorp, a crown corporation established to deliver programs for the federal and provincial 
governments. In other cases, the branch is involved in delivering programs such as the Farm 
Property Class Tax Rate program.50 

The following observations and opinions are based on an interview with a staff member of the Farm 
Finance Branch. 

Through Agricorp, OMAFRA also collects individual farm level information for all farmers across the 
province. Through the Farm Business Registration (FBR) database, Agricorp collects the name, address, and 
farm type of all farms in Ontario. Through the business risk management programs, Agricorp will collect 
data such as yield (averaged by farm), crop types, acres planted, acres harvested and financial 
information. Detailed data in shape files are also collected for specific programs for grapes and fruit 
trees to inform GIS mapping systems. The data are shared with specific growers and producer groups.  

Other areas that are more ‘whole farm’ still rely on paper-based applications and include items such as 
yield data and financial data (costs and revenue). They also collect weather data, which they can overlay 
on crop production data. Requests for data come mostly from commodity councils and its members; 
Agricorp can give them aggregate and broad data at a provincial level. Agricorp currently has some 
data-sharing agreements with University of Guelph researchers, but these agreements are not always 
two-way in nature, so there is room for improvement in these systems as well.  

The data generated by precision agriculture technologies needs to be better used to help the farmers; 
for example, to create better benchmarks. Any precision agriculture initiative needs to provide a 
feedback system for dialogue in order to understand and meet the needs of the various users.  

                                            
49 Source: 
http://www.infogo.gov.on.ca/infogo/office.do?unitId=193&actionType=servicedirectory&infoType=service&keyword=policy
%20division&organizationName=AGRICULTURE,%20FOOD%20AND%20RURAL%20AFFAIRS&locale=en 
50 Source: 
http://www.infogo.gov.on.ca/infogo/office.do?actionType=servicedirectory&infoType=service&unitId=196&locale=en 
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In the future, more information about what farmers are doing on the land would be useful, and could 
assist with policy analysis and link management practices with economic outcomes and environmental best 
practices.  

A number of barriers to the adoption of an integrated PAT platform were identified. For example, it 

could take years to overcome the complications concerning data ownership and data sharing agreements. 

It was suggested that OMAFRA would not be an appropriate organization to house such a data system 

due to both perceptions from the farm community that OMAFRA is not necessarily a neutral organization, 

but primarily due to staffing capacity in informatics. The idea of data sharing with collaborating partners 

through formal Memorandum of Understanding (MOU) agreements was viewed as a more realistic 

approach.  

 Conclusions 

OMAFRA strives to create a better business climate for the agri-food industry, strengthen rural 
communities that support employment, attract investment, and make greater contributions to Ontario’s 
economic success. The ministry strives for success in rural Ontario through government policy and programs 
and customer service. OMAFRA employs many individuals who have expertise in all agriculture sectors 
and across the food value chains. 

In their role as policy advisors, industry experts, and supporters, OMAFRA employees generate, access 
and utilize diverse sources of data. OMAFRA administers the Provincial Premises Registry and staff 
members are actively engaged in the development of the Traceability National Information Portal. 
OMAFRA is an active participant in Ontario’s Open Data Directive. AgMaps, an agriculture information 
atlas, resides within OMAFRA. Through Agricorp, OMAFRA collects individual farm level information for 
all farmers across the province.  

All data required for regulatory compliance resides within OMAFRA. Other examples of data residing 
within OMAFRA include animal health hazards, provincial animal disease surveillance, Ontario and 
national wildlife heath surveillance, disposal of deadstock, health and welfare of marketed animals, 
notifiable diseases, and data used and collected for the various cost of production calculators that 
OMAFRA provides as a service. 

OMAFRA experts also work collaboratively within their industry on projects and therefore have access to 
various data sources, whether from producers or industry stakeholders. 

Through interviews with OMAFRA staff, it was evident that the current state of on-farm adoption of 
precision agri-food technologies varies with sector and technologies that are adopted are mostly used to 
monitor production and performance and to increase the productivity of farm labour.  

OMAFRA experts work closely with producers and as such were able to identify many of their needs in 
terms of precision agri-food technologies. In general, they believed that adoption has been hindered 
primarily by an inability to demonstrate or realize ROI as well as the lack of technologies to address 
specific commodity needs. Data need to be standardized and integrated to be used to their full 
potential; for example, to build better decision support systems that would result in simple to use tools 
and allow producers to fully realize ROI in the context of individual farm and sector objectives. Overall, 
most producers struggle to tie technology use directly back to improvements on the farm. 

OMAFRA staff recognize the opportunities that could be realized through the use of precision agri-food 
technologies and the integration of the data (including integrating data across provincial ministries) being 
generated across the food value chains. Integrated data could provide the information critical to inform 
policy, demonstrate adoption of best management practices, provide information for greater penetration 
into global markets, identify risks, and develop strategic mitigation strategies, emergency preparedness, 
address consumer and societal demands, and meet the ever-increasing pressure to practice 
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environmentally sustainable agricultural practices while ensuring the economic viability of the farm. The 
data need to be mined for greater insights, allowing the government, industry, and researchers to be 
proactive, not reactive. 

In discussing the idea of an integrated PAT platform, a number of concerns and barriers to adoption were 
identified:  

 the challenges of data ownership and security; 

 understanding of the context in which the data were collected; standardization of the data; 

 the capacity to integrate the data; 

 people with skills and expertise who can interpret the data to meet user needs and address the 
industry challenges.  

A number of interviewees believed the complex issues of confidentiality and data security could be 
addressed either by further developing open data policies or government access to data that have been 
aggregated and/or de-identified. Government in general is more interested in trends, which does not 
require access to any one producer’s data.  

The best way forward is to build on the strengths we have and identify the gaps. We need the perfect 
marriage of computer skills, agricultural expertise, genomic excellence, and business intelligence. With 
Ontario’s reputation for excellence in agriculture combined with our potential ability to develop 
innovative technologies, the sky is the limit.  
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5 INNOVATORS 

 Introduction 

Successful innovation does not happen through serendipity. Innovation requires tremendous motivation, 
steadfast commitment, and significant investments in terms of capital and time. Innovation drives economic 
growth and progress.  

Many of the service providers and researchers we interviewed for this report are innovators, bringing to 
market new technologies and management systems designed to improve all aspects of the farm.  

This section highlights our findings through various discussions with innovators, whether from industry, 
research, or independent business entrepreneurs. 

A number of innovators currently work with academics to ensure validation of technologies. One innovator 
in dairy technology commented: “As innovators, we are interested in how to integrate our technology with 
existing systems such as CanWest DHI.” They would like to battle-harden their devices by working with 
researchers at the University of Guelph. They are interested in anything that would allow them to expand 
their capabilities and knowledge and see working with researchers as an important part of the process. 
They learned early the need for validation; in bringing to market one technology too early in 
development, they would then need to retrench. This case was a good example of where researchers 
could have provided the validation that would have moved them to market quicker without the pitfalls.  

Precision agri-food technology is ahead of policy. Innovators are in need of government policies to 
support efficient and timely movement of innovative products from lab to farm. One innovator spoke 
about the frustration and difficulty in getting government approval for field testing of a newly developed 
technology. 

Precision feeding in poultry has been studied as a way to increase commercial viability of laying hens. 
For example, pullet growers are limited in production numbers due to the restricted length of time to feed 
the animals: eight hours per day. Increasing the size of the flock would require a large number of feeding 
stations, which is a costly proposition. Growers considered the option of having feed freely available for 
24 hours.  

Industry experts were concerned this would disrupt the bird’s circadian rhythm, however, resulting in 
activity and reproduction issues in later life. Experts began investigating the concept of precision feeding 
in combination with LED lighting systems to trigger sexual maturity and egg production in layer hens. It 
took five years to develop the now commercially available LED lighting system for egg laying hens.  

The LED system is designed to handle the barn environment (e.g., considering ammonia, dust, and 
humidity), and has a proven track record of savings in electricity of up to 80 to 90 percent and a 
consistent 2 to 3 percent increase in production. A typical farm can begin to realize ROI in six to nine 
months and full ROI in one to 1.5 years due to electricity savings and increased production.  

The bulb does not require a retrofit of the barn, but does require a change in the electrical panels. In 
fact, one producer was able to decrease the number of breakers from 20 to four. Adoption in Ontario 
has been problematic, however. Under the saveONenergy program delivered by local utilities, consumers 
who purchase qualifying LED lights are eligible for rebates; which is an attractive option for many 

“The ability to facilitate research into 

commercial products is extremely poor.” 
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producers. LED lights for agriculture purposes are made to meet the spectral requirements for livestock (or 
plants) and not humans. This use does not qualify for certifications programs necessary for consumer 
rebates. The adoption of LED lighting systems designed for spectral requirements for all livestock has the 
potential for tremendous savings in overall energy consumption costs. 

One innovator in the agriculture sector designs software systems specifically to build data networks. Their 
primary objective is to integrate with all sorts of different data, for a variety of reasons, into one user-
friend system that can be used to glean higher-level observations and make more informed decisions. 
They referred to this as ‘giant cloud-based systems’ that store and manage large volumes of data for his 
customers. Their software is designed to be scalable and easy to customize. These innovators highlight 
existing solutions and IT infrastructure already in the market. 

Overall, participation in an integrated PAT platform has the potential to provide innovators and 
developers with value-added information, but for engagement, the platform would need to provide value 
as data acquisition is highly competitive. Furthermore, the platform would need to demonstrate 
exceptional data security practices.  

 LEI Wageningen UR  

As the authors worked through the discovery process of this User Needs Assessment, innovative projects 
and initiatives outside of Canada came to light. A key finding was the activities at Wageningen University 
in The Netherlands.  

LEI Wageningen UR, a social-economic research institute of Wageningen University, works across a broad 
range of research topics: “Socio-economic, independent and internationally leading. Our unique data, 
models and knowledge offers insights and integral advice for policy and decision-making processes.”51 
The institute’s research activities address a bio-based economy, food security, sustainable food clusters, 
natural resources, market intelligence, food policy, and personalized nutrition.  

Of particular note is the SmartAgriFood project:  

The intelligence, efficiency, sustainability and performance of the agri-food sector can be 
radically enhanced by using information & decision support systems that are tightly integrated 
with advanced internet-based networks & services. Concurrently, the sector provides use cases 
for Future Internet design from physical layer all the way up to the service layer.52  

Specific projects under SmartAgriFood include managing complexity in Smart Spraying, Greenhouse 
Management, Fresh Fruit and Vegetables (FFV), Plants and Flowers (PF), Tailored Information for 
Customers (TIC), and Tracking, Tracing and Awareness Meat (TTAM).  

FIspace, a SmartAgriFood collaborative project with numerous industry partners, is an exciting business-to-
business social network type platform. FIspace describes why it operates as follows: 

Technology provides endless possibilities for companies to improve performance, act smarter or 
be more efficient. But small- and medium-sized companies often don’t have the resources to invest 

                                            
51 Source: http://www.wageningenur.nl/en/Expertise-Services/Research-Institutes/lei.htm 
52Source: http://www.smartagrifood.eu/node/96 

“Innovation often comes from grassroots; 

we like to be able to change or be 

responsive to producers and experts.” 
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in this technology or only need a fraction of what software companies provide. Often, a 
particular app is enough to help solving [sic] a very particular problem. Apps could help to 
process or interpret data and make suggestions or give advice. For example: an app can predict 
rain and advices [sic] a farmer against spraying his field that day. Via FIspace it is simple to get 
in contact with app developers that creates tailor-made apps for any business collaboration.53 

Dr. Sjaak Wolfert, Senior Scientist Information Management and ICT in Agri-Food Supply Chain Networks 
at LEI Wageningen UR, explained the FIspace program in a recent conversation. It is a space that allows 
collaboration between app developers and industry. Apps are often isolated solutions, connected to the 
internet and nothing else. FIspace sees the need for apps to connect to one another and to the industry. To 
participate, developers need to comply with a set of rules; once rules are agreed upon, developers can 
work together in real-time space, with access to data relevant to the stage of development. For example, 
at the beginning, developers might require weather data, market data, or farm data. FIspace attempts 
to make access to data flexible. 

Wageningen UR is also home to the Smart Dairy Farming project with the aim of using ICT, sensors, and 
decision models to build sustainable and profitable dairy farming and for the exchange of relevant 
information across all industry partners.  

                                            
53 Source: http://www.fispace.eu/whatisfispace.html 
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6  LABORATORIES  

 Introduction  

Laboratories are a vital component of the Ontario agriculture industry. They provide a wide range of 
testing programs for animal nutrition, animal health, soils, water, plants, biosolids, and environmental 
assessments. Laboratories provide analytics necessary for regulatory compliance and often play an 
important role in agriculture research. Laboratories must be certified and always auditable where every 
component of the operation is documented. Laboratory services and analytics is a highly competitive 
business where customer service is paramount. 

 University of  Guelph Laboratory Services   

Laboratory Services at the University of Guelph provides a wide range of services including analytics, 
research, and regulatory testing for the agriculture and agri-food industries. Laboratory Services has two 
operational units: the Animal Health Laboratory (AHL) and the Agriculture and Food Laboratory (AFL). 
Laboratory Services administers and maintains the IT infrastructure for both the AHL and AFL. The AHL 
and AFL laboratories are supported through the OMAFRA-University of Guelph Partnership program. 

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.”54 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. OAHN is an active member of the Canadian Animal Health Surveillance Network 
(CAHSN). Every year the AHL handles over 66,000 cases, 900,000 procedures, 1 million tests, and 
several hundred gene sequences. It is estimated that 80 percent of all diagnostics for food animals comes 
through the AHL. The AHL reports regularly (i.e., every four hours) on 118 notifiable hazards identified 
by the Animal Health Act (Ontario).  

The Agriculture and Food Laboratory (AFL) unit of the Laboratory Services Division of the University of 
Guelph has “For over 30 years…been delivering accurate and dependable results for clients in 
agriculture, food and beverage, corporate and research sectors”.55 The AFL provides DNA analysis, 
microbiological testing, agrochemical testing, specialized microscopy, nutrient analysis, diagnostic 
analysis, and drug residue testing. Clients of the AFL laboratory include agrochemical companies, 
growers, food service industries, food processing, and the dairy industry, as well as services specific to 
environmental testing and the research community. Food production systems are required to follow 
industry regulations such as HACCP-based on-farm food safety programs. The AFL is used by a 
variety of agricultural and food industry sectors for the purposes of compliance, regulatory, and food 
safety testing. 

The AHL and AFL use a Laboratory Information Management Systems (LIMS) to streamline sample and 
report processing for their clients. All data are securely stored in a relational database management 
system maintained by Laboratory Services.  

                                            
54 Source: http://www.guelphlabservices.com/AHL/Accreditation.aspx 
55 Source: http://www.guelphlabservices.com/AFL/About.aspx 
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Needs and Concerns Identified by AHL 

The AHL needs 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, including the Ontario Veterinary 
College hospital management software. A number of solutions have been investigated, but have proven 
to be far too costly and proprietary. 

Veterinarians need tools and applications for easy data capture. Many applications have been 
developed for data capture, but the data stays on the application. Data collected by veterinarian 
practices using 3rd party software with the AHL needs integration. 

The need to efficiently collect syndromic data for disease surveillance from all veterinarian practitioners 
was also identified as a need. Disease surveillance systems that rely solely on data from diagnostic 
laboratories have the potential to be biased and not representative of the entire population.  

The diagnostic data collected and held by the AHL and AFL is strictly confidential and owned by the 
industry clients. Therefore, participation in an integrated data platform would be problematic from this 
perspective.  

 Private Laboratories  

A number of accredited private laboratories in Ontario also provide a range of expert services and 
analytics for the agricultural industry.  

Private laboratories perform extensive testing on grain and feed, including wet chemistry for nutrient 
composition, mycotoxin testing, and fat quality analysis. Near infrared (NIR) spectroscopy is used by all 
major laboratories, providing a cost effective method for determining multiple nutrients, fat, and starch 
digestibility, as well as other characteristics of feed or forage. NIR technologies enable laboratories to 
provide quick turnaround where results can be available within 24 hours.  

Private laboratories also provide agronomic soil tests, pesticide residue testing, plant tissue analysis, and 
water analysis. Test-on-site kits are now available for a variety of vegetable and fruit pathogens. A 
number of private laboratories provide their clients with mobile technologies for sample submission, plant 
disease diagnostic tools, and nutrient removal calculators.  

Private laboratories use LIMS to improve lab efficiency and effectively manage samples and associated 
data, and report processing. Laboratory analytics processes and data are highly proprietary. Therefore, 
participation in an integrated data platform would be problematic from this perspective.  
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7 THE LIVESTOCK AND POULTRY INDUSTRY 

 Introduction 

The Ontario livestock industry provides Ontario, Canada, and global consumers with safe, quality food 
across a wide variety of sectors: dairy, beef, sheep, swine, poultry, goats, and veal.  

A number of livestock industries were interviewed for the purposes of this report including the beef, dairy 
goats, dairy cattle, swine and poultry (both meat and egg production).  

Currently, data are collected on the farm in order to assess and monitor production, reproductive 
performance, animal health and welfare as well as cost of production. This collection process includes the 
metrics associated with each of these key areas and the factors that affect them. For industry, data are 

collected to ensure operational efficiencies and provide excellence in service; for example, genomic data 

for genetic evaluations. However, for both on the farm and within industry one of the biggest drivers of 
data collection is regulatory requirements. In Ontario, food safety is of utmost importance and all 
activities for the production and processing of food in Ontario require adherence to HACCP-based food 
safety programs. By definition, HACCP “is a process control system that identifies where hazards might 
occur in the food production process and puts into place stringent actions to take to prevent the hazards 
from occurring.”56  

In Ontario, the Milk Act (Ontario) provides the legislative framework for the Ontario Raw Milk Quality 
Programs concerning the production of raw milk on dairy farms and the transport of raw milk to dairy 
plants for processing. The administrators of the raw milk quality programs are the Dairy Farmers of 
Ontario (DFO) for cow milk and OMAFRA for goat milk. The programs include “inspection of farm 
premises and tank-trucks, certification and inspection of bulk tank milk graders, oversight of milk 
collection and transportation to dairy plants, and laboratory testing.”57 OMAFRA licenses all Ontario 
dairy plants under The Milk Act (Ontario). To distribute product out-of-province, dairy processing plants 
must be federally licensed. 

Ontario meat processing plants are registered either provincially or federally. There are two types of 
provincial meat plants in Ontario: abattoirs that conduct animal slaughter activities—who may or may not 
conduct further processing activities—and freestanding meat plants (FSMP), who do not slaughter but 
provide further processing activities. Federally inspected establishments conduct activities such as animal 
slaughter, processing, storage, and distribution of meat products. Federally registered establishments can 
export meat to other provinces or countries. 

Transportation of live animals to processing plants, meat storage, and distribution are activities regulated 
by the Canadian Federal Inspection Agency (CFIA). 

Precision agri-food technologies have been adopted by the sectors to varying degrees. Largely, precision 
agri-food technologies have been adopted on the farm to better manage the key areas of farm 
activities, reduce labour requirements, improve quality of life, and for economic viability.  

 Feed Manufacturers  

The feed industry is:  

…an important part of Canada’s agri-food economy and a critical partner in the country’s 
food safety system. The Animal Nutrition Association of Canada (ANAC) is the national trade 
association of the livestock and poultry feed industry. Our 170 members include feed and 

                                            
56 Source: http://haccpalliance.org/alliance/haccpqa.html HACCP Questions and Answers 

57 Source: http://www.omafra.gov.on.ca/english/food/inspection/dairy/page-3-landing.htm 

http://haccpalliance.org/alliance/haccpqa.html
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ingredient manufacturers and distributors, as well as suppliers of a wide range of goods and 
services to the feed industry. Taken together, ANAC’s membership represents 90 percent of 
commercial feed manufactured in Canada. 58 

The feed industry is highly regulated, governed by the Feeds Act and the Feeds Regulations that is 
administered by CFIA. This regulatory oversight includes the use of any and all medications in feed as set 
out in the Compendium of Medicating Ingredient Brochures (CMIB). The CMIB document lists those 
medicating ingredients permitted by Canadian regulation to be added to livestock feed. This document 
specifies the species of livestock, the level of medication, the directions for feeding, and the purpose for 
which each medicating ingredient may legally be used, as well as the brand of each medicating 
ingredient that is approved for use in Canada. All medicated feed manufactured, used, or sold in 
Canada must be prepared in such a way as to adhere to the specifications of the CMIB, in order to 
comply with the Feeds Regulations, or be prepared according to a veterinarian's prescription. In Quebec, 
all medicated feed is made under prescription. 

The FeedAssure Program developed by ANAC, a customized, full HACCP-based on-farm food safety 
program of processes and controls, is formally recognized by CFIA, satisfying the agency’s Food Safety 
Enhancement Program (FSEP) standards. FeedAssure has approximately 70 percent of all commercial 
feed manufacturers and related facilities that are HACCP certified under the FeedAssure program.59 

The estimated total commercial production of feed in Canada is 20 million tonnes. In addition, an 
estimated ten million tonnes is produced on-farm.60 Feed is by far the largest input cost for livestock and 
poultry producers and, depending on the species, represents up to 75 percent of total costs.  

The ingredients used in the feed industry in Canada comprise 80 percent of the supply of barley, 60 
percent of corn, and 30 percent of wheat (net of exports). In addition, the feed industry is a major user 
of various byproducts originating from: 

 the production of soy and canola oil (soybean and canola meals, soy hulls) 

 the production of ethanol and alcohol (corn, wheat, or rye distillers’ grains) flour (wheat shorts or 
middlings) 

 the cereal industry (oat groats and hulls) 

 animal processing plants (various meat and bone meals, animal fats) 

 recycled baked goods (bakery meal) and restaurant fats and oils 

In fact, the percent of byproducts used in rations has significantly increased; this increase has had, and 
will continue to have, a large impact on how animals are fed. Industries that provide byproducts refine 
and often change their processes to meet consumer demands, which can significantly impact the 
ingredient nutrient profile and quality of the subsequent animal feeds. 

Feed manufacturers employ nutritionists to develop and provide recommended feeding programs. 
Nutritionists need to incorporate the wide range of nutrient profiles of the various feed ingredients with a 
deep understanding of animal genetics, biology, and lifetime nutrient requirements to meet the objectives 
of their clients. Nutritionists require intimate knowledge of the entire manufacturing operation and are 
also responsible for the food safety programs. 

                                            
58 Source: http://www.anacan.org/en/about-anac 
59 Source: http://www.anacan.org/en/feedassure 
60 Source: http://www.anacan.org/en/resources-links/canadian-feed-industry 
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All feed ingredients as well as finished feeds are closely monitored for quality assurance. Sampling and 
testing is undertaken at numerous points along the production system, including feed samples retained 
from every batch produced and all deliveries to the farm. Ingredient and final product testing may be 
done in-house, or samples can be sent to laboratories for testing, or a combination of both. One feed 
manufacturer interviewed for this report explained how results on ingredients testing from the AFL is 
received via email in a format that can be electronically transferred into the ingredient software and the 
formulation software, which is extremely useful for making operational decisions. Transfer of analytical 
results electronically from laboratories to the customer for uploading into various software is available 
from all laboratories and has been for many years. The limitation is whether the customer is set up to 
utilize electronic data received in this format. 

Feed manufacturers also employ feed representatives to visit farms for consultation with producers, to 
monitor feed consumption, and track all factors affecting the nutrient requirements of the animals (e.g., 
health issues). Delivery of timely feed products requires close relationships with farmers to coordinate the 
complex task of transport scheduling.  

Feed manufacturers work with producers and veterinarians, providing pharmaceuticals in the feed when 
needed to ensure successful regulatory compliance (e.g., food safety programs and exportation). Many 
feed manufacturers offer medication programs to ensure the proper rotation of medication products and 
to ensure that appropriate withdrawal periods are put in place when medications are used. 

In general, feed manufacturers employ a number of technologies for efficient operations and quality of 
product. Like producers, there are various levels of adoption within the industry, for example NIR for 
nutrient analysis, systems for automated sample collection and identification, and software systems for 
automated feed delivery (predicting time of delivery and required amounts based on use history, stage 
of growth, disease events, mortality data, and rate of growth).  

Nutritionists use feed formulation software to provide custom formulae by leveraging accurate nutrient 
information, monitor ingredient inventory and costs, and interfaces with the manufacturing software to 
transfer the information necessary to make the feed. Software is used to track feed deliveries to the 
farm. Barcodes are assigned to feed orders; and barcodes are scanned at the manufacturing facility, the 
delivery trucks, and the bins at the farm. This process ensures a trace-back system, important in cases of 
animal health issues, or to track medications in feed. Delivery trucks are equipped with GPS systems 
enabling feed manufacturers know where their trucks are at all times, which is especially important during 
disease outbreaks 

Customers typically have online access to their data and can retrieve invoices and statements online. One 
feed manufacturer indicated that on-farm data collection is mostly paper-based; however, with data 
entry people employed by the feed manufacturer. Feed representatives also use a variety of software 
that allows them to look at their client’s data. Some feed representatives will use relational database 
management systems and other spreadsheets. 

Needs and Concerns Identified by a Feed Manufacturer 

A number of needs and concerns were identified: 

1. Sensors on feed bins in the barn are needed that can effectively measure the amount of feed and 

communicate the information to the feed manufacturer. 

2. Access to real time data on feed intake is required, such as water consumption and growth rate of 

animals on the farm. 

Producers are currently using various technologies that measure many aspects of the animal such 
as water consumption and feed intake, but are in early stages of adoption. Technologies that 
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could integrate this data into customer information at level of the feed manufacturer would 
greatly increase operational efficiencies and optimize farm-specific feed formulations. The 
information could also be used for early detection of underperformance (e.g., due to disease, 
equipment failure, or undesirable barn conditions). 

3. More collaborative non-proprietary research is needed.  

The feed industry requires greater collaboration with researchers. Industry experts feel that most 
research conducted is not applicable to their industry.  

4. Benchmarking of production parameters within the operation and across the commodity industry is 

needed in real time. 

5. A software system is needed that will optimize the feed delivery schedule.  

The modeling of the feed delivery transport system is extremely complex. One feed manufacturer 
we interviewed relies on human knowledge and experience. This system is currently working, but 
there are concerns around the transfer of this knowledge when people are not able to work. 

6. Data integration is required across the industry. 

Opportunities 

One interviewee saw potential research interest in all the existing and future byproducts, as existing 
trends indicate greater and greater use of byproducts to feed animals. An example is the nutrient profile 
of byproducts and their impact on animal performance or animal health or value-added features for 
human health (such as the omega in milk and eggs or extra selenium in meats). Research development 
and funding will require a joint effort between the researchers and the industries that produce the 
byproducts. 

In future, the global demand for fish as a healthy and affordable source of protein is expected to 
intensify. However, traditional feed ingredients in aquaculture are not sustainable. There is great 
potential here for research into novel ingredients, such as insect or soybean meal.  

A Precision Agri-Food Technology Platform 

Concerns and barriers to the adoption of PAT platform identified included the proprietary nature of the 
data and privacy concerns in terms of confidential client information. There needs to be benefit for all 
participants. One feed manufacturer indicated this kind of solution would be of interest to them.  

 Cattle and Goats 

7.3.1 Canadian Cattle Identification Agency  

The Canadian Cattle Identification Agency (CCIA) began in 2001 as a: 

…non-profit industry-led organization incorporated to establish a national cattle identification 
program to promote beef consumption through the assurance of efficient trace back and 
containment of serious animal health and food safety concerns in the Canadian cattle herd.61 

At that time, CFIA mandated that all cattle must be tagged with an approved CCIA ear tag before 
leaving the farm of origin. CCIA created national standards for individual animal identification, 

                                            
61 Canadian Cattle Identification Agency retrieved from http://www.canadaid.com/documents/151520InsertSheets.pdf 
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animal tags, and tag distribution. Industries that use the system include beef cattle, dairy cattle, 
sheep, and bison.  

CCIA maintains a database of all registered animals. Producers are owners of the data; data are 
entered primarily from value chain members (farm of origin, intermediate sites, and terminal sites). 
External access to the data is not permitted and data security is of utmost importance (i.e., Part XV data 
within the Animal Health Regulations). The minimum data required includes the unique animal identifier 
and information regarding farm of birth (including name and address). The system is capable of 
capturing other data fields such as the unique provincial premises identification number (PID), indicators 
for movement to multiple livestock premises, land description, breed of animal, etc. The data collected by 
CCIA is determined by CFIA for the purposes of traceability to meet regulatory requirements. Under the 
Animal Health Act, CFIA access to data is defined under a Memorandum of Understanding.  
CCIA has the potential for greater use. For example, the system could be used to track and record animal 
level attributes such vaccinations. Further, CCIA has the ability to adapt to the needs of the industry. For 
example, during the bovine spongiform encephalopathy (BSE) crisis, CCIA was able to respond with an 
age verification process. 
One person from the organization identified a number of needs within the industry. For example, 
producers need to better understand the value of their data. The livestock industry needs more discussion 
about and awareness of data handling policies (ownership and security, for example). One example is 
the management software used by veterinary clinics. The companies who own the software are almost all 
based in the US. Many offer backup services to their clients; consequently, Canadian industry data 
resides in US cloud services. Canada needs a secure space where Canadian agricultural data can be 
stored for US software companies.  

Integrated industry data was also identified as a need in order to provide information to CFIA in the 
event of a disease outbreak. 

Participation of CCIA in a PAT platform would depend on attendant risks and benefits and would require 
consensus by the governing boards. CCIA’s mandate is to protect producer data and could be a limiting 
factor to participation. The platform would need to have strict and clear data governance policies. 

7.3.2 Dairy  

The Canadian dairy industry is world-renowned for the production of high quality milk and milk products, 
as well as being a world leader in innovative dairy genetic research. Exports of dairy genetics (cattle, 
embryo, and semen) were estimated to be worth more than $140 million in 2015, for example.62  During 
that same year, 11, 683 producers in Canada cared for 953,200 dairy cows and 444,600 heifers. Dairy 
producers are primarily located in the province of Quebec with 5,766 producers, followed by Ontario 
with 3,834 producers.63  

Based on farm receipts in Canada, the dairy industry ranks third following grains and oilseeds and red 
meats. Total net farm receipts in Canada equalled $6.02 billion in 2015, of which Quebec claimed 36.3 
percent and Ontario 32.3 percent.64 Milk products (aside from fluid milk) produced by the Canadian 
dairy processing sector include cheese, yogurt, ice cream, butter and skim milk powder.65 The dairy sector 
in Canada generates close to 215,000 full-time equivalent jobs and is responsible for creating $18.9 
billion in GDP.66 The Canadian dairy system operates under a supply managed system.  

                                            
62 Source: http://www.dairyinfo.gc.ca/index_e.php?s1=dff-fcil&s2=imp-exp&s3=gen 
63 Source: http://www.dairyinfo.gc.ca/index_e.php?s1=dff-fcil&s2=farm-ferme&s3=nb Number of Farms, Dairy Cows and 
Heifers 

64 Source: http://www.dairyinfo.gc.ca/index_e.php?s1=dff-fcil&s2=farm-ferme&s3=rev-dep Farming Revenue and Expenses 

65 Source: http://www.dairyinfo.gc.ca/index_e.php?s1=cdi-ilc&s2=aag-ail Canada’s Dairy Industry at a Glance 

66 Source: https://www.dairyfarmers.ca/what-we-do/our-economic-contribution Our Economic Contribution  
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More than 2.6 billion litres of milk were produced in Ontario in 2015, with 210 trucks transporting the 
milk to 72 dairy processing plants.67 A variety of housing systems are used. The most prevalent are tie 
stall barns, which accounted for 66.8 percent of all dairy barns in Ontario in 2015, followed by free stall 
barns at 26.1 percent. Tie stall housing systems use pipelines to collect the milk, whereas cows housed in 
free stalls are required to walk in and out of the milking parlour. In Ontario, 7 percent of farms use 
automated milking systems (AMS); where cows are typically housed in free stall or pack barns.68 On AMS 
farms, cows are free to enter the robot to be milked at any time; usually two or three times daily, and the 
collection of milk is fully automated.  

The Ontario herd includes about 360,000 dairy cows, with the Holstein breed comprising 94 percent, 
followed by the Jersey at four percent of cows. On average in Ontario, cows produce 30 litres of milk 
per day. The typical length of lactation is ten months followed by a two-month dry period.69 The average 
Canadian dairy farm has 75 cows. In Ontario, the average is 77.70 

Precision dairy farming is best described by Eastwood, Chapman, and Paines in a 2012 paper: 

 [T]he use of information and communication technologies for improved control of fine-scale 
animal and physical resource variability to optimize economic, social and environmental dairy 
farm performance.71  

A recent online survey of dairy producers (primarily US producers) indicated that 68.8 percent of dairy 
farmers are using some form of technology, primarily to monitor milking performance, reproductive 
performance and udder health (Borchers and Bewley, 2015).72 One dairy equipment dealer estimated 
that between 60 and 75 percent of Ontario producers have embraced technology in one form or another 
(e.g., simple herd management systems to monitor milk yield). 

The results of this online survey indicate that, aside from technology to capture daily milk weight and for 
estrus detection, many producers are innovative and willing to adopt technologies. In spite of this interest, 
the diffusion of technologies is low. Generally, most dairy producers are not tapping into the full potential 
of technologies. Conversations with a dairy researcher from the US conducted for this study indicate that 
the American and Canadian dairy producers are similar in this regard. 

An overview of the Ontario dairy cattle industry can be found in Appendix D.1 

7.3.2.1 On the Dairy Farm  
Dairy producers spend considerable time and effort managing their farms; effective management 
requires the collection and organization of on-farm data. Data typically captured on the dairy farm 
include records of cattle inventory numbers, milk production, reproductive performance, health records, 
feed inventory, barn environment (temperature and humidity), and financial performance.  

All producers in Ontario are required to keep certain records for the Canadian Quality Milk program 
(CQM), the HACCP-based on-farm food safety program in a standardized format administrated by the 
Dairy Farmers of Ontario (DFO). There are eight categories of best management practices under CQM: 
dairy facilities, pesticides and nutrient management; feed; animal health and biosecurity; medicines and 

                                            
67 Dairy Farmers of Ontario. 2015 Annual Report. Retrieved from https://www.milk.org/corporate/pdf/Publications-
AnnualReport.pdf 

68 Source: http://www.dairyinfo.gc.ca/index_e.php?s1=dff-fcil&s2=farm-ferme&s3=db-el The Farm 

69 Source: https://www.milk.org/Corporate/pdf/DairyEducation-FactsAndFiguresEN.pdf Ontario Dairy Facts & Figures 

70 2014 Progress Report. Retrieved from http://www.canwestdhi.com/flip/index.html 

71 Eastwood, C.R., Chapman, D.F and Paine, M.S. (2012). Networks of practice for co-construction of agricultural decision 
support systems: Case studies of precision dairy farms in Australia. Agricultural Systems, 108: 10-18. 

72 Borchers, M.R. and Bewley, J.M. (2015). An assessment of producer precision dairy farming technology use, prepurchase 
considerations, and usefulness. Journal of Dairy Science, 98: 4198-4205. 
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chemicals used on livestock; milking management; facility and equipment sanitation; use of water for 
cleaning milk contact surfaces; and staff training and communications. 73 Dairy producers operate under a 
supply managed system regulated by DFO. 

Producers are required to collect data to monitor three specific critical control points: the milking of 
animals treated with medicines or chemicals, the cooling and storage of milk, and the shipping of 
animals.74 Producers are required to have installed Time Temperature Recorders (TTR) according to the 
provincial Milk Act (Ontario). There are a number of approved brands or styles of TTRs that meet 
legislative specifications for capturing and monitoring data on milk temperature and wash water 
temperatures. TTRs alert producers when values fall outside acceptable levels.  

At this time, producers are not required to track the movement of animals on and off their farm. 
Nonetheless, the National Livestock Identification (NLID) program for dairy requires all animals to be 
double tagged with a unique animal identifier—one Radio Frequency Identification (RFID) tag and one 
non-RFID tag (with visible identification number)—within seven days of birth or before leaving the farm 
of origin. The tags must be approved by the Canadian Cattle Identification Agency (CCIA).  

Tags are activated when producers register their animal with CCIA, which requires date of birth and 
identification of birth premises. Registration is required within 45 days of birth or before leaving farm of 
origin. Producers can have their animals registered with CCIA through breed associations such as Holstein 
Canada or through CanWest Dairy Herd Improvement (CanWest DHI). Producers also have the option to 
register their animals with CCIA directly. Sales barns can only accept animals tagged appropriately in 
accordance with these guidelines. Aspects of dairy cattle movement will be captured when the 
Traceability component of proAction is activated as of September 1, 2017. 

Collection methods for on-farm data range from written records to electronic capture. All brands of 
milking equipment come with some form of management software, with various degrees of sophistication. 
Data captured electronically are often stored in the form of flat files such as Excel spreadsheets, although 
there is a move towards the use of more sophisticated herd management systems that collect, process, 
and report the data.  

In 2014, approximately 73 percent of all herds in Ontario were enrolled with CanWest DHI,75 which 
collects on-farm data in order to provide their customers with herd management products and services.  

More dairy farmers are genotyping heifers in early life to identify superior replacement animals for their 
milking herd. Heifers that will not be used as replacements for the herd are sold. The current method is to 
use a 6K test (a test that examines 6,000 genetic markers) at an approximate cost of $47 per animal. 
Approximately 5 percent of dairy producers in Canada are using genetic evaluations to identify 
replacement heifers; Ontario producers are close to the national average. Many factors are considered 
when deciding which heifers will be used as replacements for the milking herd, such as how many cows 
need to be replaced, how many heifers they can sell as replacements to other herd owners, and whether 
they are expanding the cow herd. Many producers will keep heifers and make culling decisions based on 
first lactation reproductive and production performance. 

Producers rely on advice from artificial insemination (AI) technicians on the best genetics used for 
breeding their animals. Considerations include the attributes/genetics of the cow to be bred, semen price, 
and overall objectives of the herd. Producers also make decisions on breeding cows that they know have 
proven productive on the farm. 

                                            
73 Source: http://www.dairyinfo.gc.ca/pdf/referencemanual.pdf 
74 Dairy Farmers of Ontario. Food Safety Manual. Retrieved from https://www.dairyfarmers.ca/proaction/resources/food-
safety 

75 Source: http://aimis-simia-cdic-ccil.agr.gc.ca/rp/index-eng.cfm?action=pR&pdctc=&r=217 
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On-farm sensor technologies collect measurable data that provide information on various parameters to 
monitor animal health, production, and reproduction performance. Borchers and Bewley (2015) found, in 
a recent survey (n = 109), that 52.3 percent of producers used technology to measure daily milk yield, 
41.3 percent measured cow activity, and 25.7 percent to assess mastitis (including all parameters used to 
determine the general health of the mammary system). 76  Other parameters were also measured; 
including milk components, standing estrus, feeding behaviour, body temperature, body weight, 
rumination, rumen activity, animal lying and standing behaviour, jaw movement and chewing activity, hoof 
health lameness, heart rate, body condition score (BCS), methane emissions, respiration rate, and rumen 
pH. 

Body condition score (BCS) cameras are one example of the many new technologies that have been 
developed for on-farm use recently. BCS cameras can capture multiple images of a single animal to 
check for fat loss in dry cows which can mitigate health issues such as a retained placenta. Three farms in 
Ontario are currently using this technology. 

Dairy barns can be ventilated naturally or mechanically. Technology systems are now available that can 
be used to monitor and regulate barn temperature and humidity via control of fans, curtains, or panels. 
New systems incorporate weather data, adjusting curtains/panels according to temperature, wind 
direction, wind speed, and precipitation. At this time, according to one industry expert, adoption of these 
technologies by Ontario producers is low. 

Data can also be generated on-farm by anaerobic digesters. Through anaerobic digestion, manure and 
other waste products (from on or off the farm) are converted into a renewable energy product (methane 
biogas). A digested-fibre by-product can be used as fertilizer or for animal bedding. Additionally, data 
can be collected on parameters such as kW of electricity produced and, using methane sensors, the   
methane levels outside of and within the barn. Adoption of these technologies by Ontario producers is 
low. 

Robotic milking equipment (with optional analytic hardware) electronically captures cow-level data on a 
wide range of production and health parameters, including milk yield, milk speed, milk time, somatic cell 
counts (SCC) by quarter, milk conductivity by quarter, milk temperature, milk colour, body weight, and cow 
activity. Reports on these collected data are available to the producer. One equipment dealer estimated 
that more than 120 values (over 30 data points on the milking alone) per cow per day are captured on 
farms equipped with robotic systems (aka: ‘robotic farms’). At the time of this study, Ontario was 
estimated to have 200 such herds (approximately 5% of herds). 

Advanced analysis systems analyze blood and milk components for the detection of clinical and 
subclinical disease. Examples are the detection of beta-hydroxybutyrate (BHB) in milk, which at high 
levels is an indicator for ketosis, a common metabolic disease in dairy cattle; the enzyme Lactate 
Dehydrogenase (LDH), used as an indicator of mastitis (infection of the mammary gland); or fat and 
protein monitoring to aid in the detection of diseases like ruminal acidosis. Other systems assess SCC 
levels, a common mastitis indicator. Advanced analytic systems can also be used to assess reproductive 
status by testing milk progesterone levels and are available for tie stalls and milk parlours. In Ontario, 
these technologies are in the early stage of adoption by producers. 

Several varieties of sophisticated herd management software (HMS) are available to dairy producers as 
well as to their veterinarians, nutritionists, and other on-farm service providers. HMS integrate data to 
various degrees across the farm, offering a wide range of tools, reports, and customizable dashboards 
for managing all aspects of cow health, production, and reproduction performance:  

                                            
76 Borcher, M.R. and Bewley, J.M. (2015). An assessment of producer precision dairy farming technology use, prepurchase 
considerations, and usefulness. Journal of Dairy Science, 98: 4198-4205. 
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 Dairy Comp (herd management software), marketed and supported by Valley Agricultural 
Software, can interface with some on-farm milking systems and interfaces with CanWest DHI, the 
Canadian distributor. Approximately 48 percent of all cows in Ontario enrolled with CanWest DHI 
are being managed by Dairy Comp.  

 DeLaval DelPro is an HMS capable of collecting, monitoring, and analyzing data from sources 
including the DeLaval milk parlour (or robot), DeLaval Herd Navigator (advanced milk analysis 
system), DeLaval feeding systems, and all other DeLaval systems on the farm.  

 Farms equipped with the Lely Automatic Milking System (AMS) have the option of using the T4C, 
an HMS monitoring a variety of key performance indicators 

 Other popular HMS include Dairy Plan C21 (GEA) and AfiFarm (Afimilk). 

Novel technologies and sensors monitor and manage feed delivery, mixing and usage; however, the 
adoption of these technologies among Ontario dairy producers was found to be very low. A few 
producers are taking advantage of automatic feeding systems and roughage intake control systems (with 
cow weighing platforms) that are able to deliver different feeds to individualize cow feeding, control 
roughage intake for individual animals, and capture data such as meal number, size, timing, and rate of 
consumption.  

Individualized feeding of calves can be realized as well via automated calf feeding systems, calf 
management software, and automated calf grain feed systems. These systems are well suited for calves in 
group housing. The systems collect a wide variety of metrics associated with calf feeding. TMR software 
systems are available that allow producers to enter feed ingredients, rations for mixed animal groups, or 
by specific production groups; the software sends the appropriate information to the TMR mixer. Various 
reports are available to the producer, which include ingredients and feed weight. According to a 2013 
survey (Progressive Diary Operators, 2013), 21% percent of large dairy farms in Ontario use 
automated calf feeding systems.77 

Dairy producers are also crop farmers, using land to spread manure and grow feed for their animals. 
Most dairy farms are self-sufficient in terms of forages, either through land ownership or leasing. As the 
cost of transport is prohibitively high, forage is grown locally. Roughly one hectare of land is required to 
sufficiently supply one cow and her calf with forage and to dispose of manure. Forages grown and 
produced on farm in Ontario typically include corn silage, haylage (typically grass or alfalfa), hay and 
barley. The type of forage grown by the dairy farm depends largely on farm location, size of their 
operation, equipment available, and needs of the farm. Producers can sell surplus grains to feed 
manufacturers. Dairy producers will collect data specifically related to forage such as yields, variety, soil 
samples, and nutritional composition. Producers will also consult with crop service providers including 
certified crop advisors (CCA), agronomists, and fertilizer company representatives. Producers typically 
grow their own bedding.  

As crop farmers, dairy farmers have available to them many of the precision agriculture technologies 
used by other farmers who predominantly grow field crops for human and/or animal consumption. 
However, the results of this study indicate an overall low adoption of precision agriculture technologies 
amongst dairy producers growing feed in Ontario. One new technology designed for producers who 
grow feed is a near-infrared (NIR) device that clips onto the harvester and captures the nutrition of the 
crop as it is coming off the field. This technology is being used on three dairy farms in Ontario. 

On-farm data are collected on all aspects of the dairy operation and in a variety of formats such as 
written records or electronically. Most sensors on the dairy farm are simple alerts with a few systems 
offering decision support. Data reporting can be as simple as a list of raw values, reports with 

                                            
77 Source: http://www.lho-ontario.ca/PDF/PDO%20labour%20survey%20info%20for%20tour%20_2_.pdf 
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aggregate level data (for example, average 24-hour milk weights), or lactation curves, or more complex 
such as customizable dashboards reporting and monitoring key performance indicators. 

Data generated on the farm from sensors, parlour systems, herd management systems, and advanced 
analytic systems can reside either on the farm computer or on secure digital (SD) memory cards in the 
machinery; storage demands for the data are low. A few systems have purge settings to prevent issues 
with storage demands. For example, robotic systems at any given point in time will only keep aggregate-
level data such as averages; the associated raw data are purged.  

Data can also be auto-archived by the systems. However, one herd management advisor mentioned that 
only results of the body conditioning score (BCS) camera were stored on the farm computer. If every 
image was retained, the computer would quickly run out of memory. Producers tend to back up their farm 
data via external USB drives. Some producers routinely back up data; however, data backups are not 
part of the routine operations and there are producers who never back up their data. 

The 2015 Canadian National Dairy Study surveyed over 1,000 dairy producers across Canada on a 
wide range of topics. Producers were questioned about their use of computers: 39 percent used 
computers to record daily milk weights for individual cows, 70 percent to manage reproductive records, 
the same percent to communicate with other producers and dairy organizations, 47 percent for online 
purchase of equipment or supplies for the dairy operation, and 27 percent for continuing education and 
on-line courses. The survey also asked producers which methods they use to access the internet. Eight  
percent use dial-up via telephone line; 27 percent use a high-speed phone-line/digital subscriber line; 
13 percent use cable; 69 percent use a wireless router, hub, or stick; and 47 percent use cellular networks 
(the remaining respondents indicated ‘Other’). 78 

Needs and Concerns Identified for Dairy Producers 

A number of needs and concerns were identified:  

1. Dairy producers want to see return of investment (ROI) when purchasing technology.  

One producer commented that he was not seeing ROI on a recently purchased activity monitor for 
estrus detection as the system was not effectively reading the data from the sensors on the cows 
when cows were clustered; the data for some of the cows in the cluster did not get transmitted to 
the system.  

2. Precision agri-food technology that would allow the producers to perform reliable cost effective 
pregnancy checks would be of interest. 

3. One producer commented on the lack of training available to get the most out of the 
technologies. Most are learning the systems by trial and error, that is, learning through playing 
with the equipment. 

4. Producers would also like the systems to “speak” to one another.  

One producer commented they would consider purchasing a HMS if it could interface with his 
milking equipment and advanced analytics system.  

5. Technologies that positively impact quality of life is of interest for producers.  

                                            
78 The Canadian National Dairy Study 2015 (Preliminary Results) with permission, Dr. David Kelton, University of Guelph, 

Principle Investigator. 
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One dairy producer as well as a number of industry experts commented on the importance of 
quality of life for dairy producers. For example, producers would like to spend more time in the 
evening with their families.  

6. Producers need timely access to relevant information and research.  

For example, producers need a summary of the cost/benefits of available technologies within the 
context of specific farm attributes. As well, producers need access to real time benchmarking tools 
to compare metrics within the herd as well as between herds.  

A Precision Agri-Food Technology Platform 

One producer commented he did not have any reservations about sharing farm data and believes 
sharing of data can only benefit the entire industry. 

Future Technology 

Genomic data has the greatest potential for growth as the cost of technologies for genotyping animals is 
expected to decrease dramatically over the next few years. Once the tipping point is reached, almost 
every producer will genetically test young heifers. 

The last four years have seen significant growth in the number of AMS dairy farms in Ontario, from the 
first North American installation in Woodstock, Ontario in 1999 to the 200 robotic dairy farms we see 
today. Currently, robotic rotary parlours are being designed. 

In general, the adoption rate of sensor technologies by Ontario dairy producers is low, except for those 
technologies used to capture milk yield and activity monitors. However, novel and innovative technologies 
are just beginning to come to market with the potential to significantly impact the economics of the dairy 
farm, environmental impacts, and societal concerns. Dairy farmers are progressive and willing to adopt 
new technologies; adoption will depend on proven effectiveness, ease of use, and a demonstrated ROI.  

The dairy cow is a significant investment for the dairy producer; her health and performance are of 
utmost importance. Use of sensors with decision support systems for cow health and performance is 
expected to grow exponentially within the next two to five years.  

7.3.2.2 Dairy Veterinarians  
Veterinarians are an essential member of the dairy farm management team and are involved in such 
activities as monitoring reproductive health, diagnosing and treating illness, vaccinations, conducting 
health checks, performing surgeries, assisting in births, and advising on all matters related to the animals 
and the operation. 

Veterinarians are not only heavy users of the on-farm data previously described, but also frequently 
access herd data from CanWest DHI and Dairy Farmers of Ontario (DFO). Veterinarians also collect data 
vital to providing outstanding service to their client, the dairy producer. Veterinarians collect event data 
on the farm that could range from calving events, disease events, the selling and/or death of an animal, 
and reproduction events. Veterinarians record and capture data on a multitude of activities such as health 
events, diagnostic laboratory results, administered treatments, reproductive events such as breedings, 
disease monitoring, the use/non-use of estrus synchronization programs, nutrition information such as feed 
reports, and feed scripts. Data are also used by veterinarians to benchmark herds served by their clinic 
as well as against the Ontario industry as a whole (e.g., pregnancy rates or conceptions rates), often 
stratifying the data by using important variables such as herd size. 

Veterinarians employ a wide variety of methods for data collection ranging from paper-based record-
keeping to the use of a herd management system (HMS). For example, some veterinarians purchase a 
clinic license for Dairy Comp that can provide customized reports. If a client has Dairy Comp installed on 
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the farm, veterinarians will often keep two separate copies of the software: one from the farm that was 
populated by the producer via a data loop with CanWest DHI and the other populated from the 
veterinarian’s own records. For producers who do not have Dairy Comp, veterinarians will often offer this 
service via their clinic software. Dairy Comp is used by the veterinarian to manage herd health, tracking 
reproductive events from Herd Health (HH) visits, results on beta-hydroxybutyric acid testing (aka: the 
BHB test for blood ketone level) and to support disease prevention practices such as vaccination and 
health events. 

Veterinarians will also use proprietary software for remote desktop sharing (for example, TeamViewer) 
that will give them access to the HMS on the farm or any other dashboards or reporting systems used by 
the producer. 

Veterinary clinics use a wide variety of computer software within their clinics. A veterinarian from one 
clinic commented that they could not run their clinic effectively without Dairy Comp and have hired a 
person specifically for the purpose of entering records into the system each day. If a producer has Dairy 
Comp on-farm, they might bring it to the clinic on a USB stick, from which the data can then be directly 
uploaded to the clinic’s system. Alternately, the clinic provides the producers with event reports, and the 
producer then fills in the information and returns it to the clinic to be keyed into the software. Clinics will 
also use software to determine feed requirements, or for evaluating and formulating diets. 

Needs and Concerns Identified by Dairy Veterinarians 

A number of needs and concerns were identified: 

1. There is a need to better understand how to manage the animals and the farm using all the data 
being generated.  

Producers and veterinarians need to understand how to effectively manage dairy cows where 
systems are providing enormous of amounts of data more frequently at variable time intervals, as 
opposed to traditional test day models where cows are tested approximately ten times per year. 
For example, mastitis in the herd is traditionally predicated on the dairy herd improvement (DHI) 
test model, where individual samples for all milking cows are tested approximately ten times per 
year. With the advent of AMS farms and advanced analytic systems, producers can have milk 
somatic cell count (SCC) potentially available to them for every milking, every day. It is not clear 
how the producer should manage mastitis with this magnitude of data. Lack of clarity and good 
decision support can result in inefficient resource management. For example, one producer had 
cows in constant movement, in and out of the mastitis pen, in an attempt to manage mastitis using 
every milk SCC. Clearly, producers need validated, effective management strategies reflective of 
the available data. 

2. Technologies need to be easy to use. 

Technologies need to be easy to use. Currently, producers struggle with entering data into HMS 
that does not automatically capture data such as culling. Often, software may only offer a limited 
list of options that does not reflect the true reason for culling an animal, therefore making 
producers choose inappropriately in order to enter the cull event. Producers also need sensor 
technologies that easily capture what they are seeing while in the barn and send these images 
back to a centralized system. As one veterinarian noted, “If producers need to pick up a pen, it’s 
a problem.” The ease of recording information is especially important if the industry is going to 
require producers to capture mortality events, disease prevalence, and reporting of animal 
movements for traceability. 

3. Technologies are needed to monitor equipment. 



User Needs Assessment Final Report 

Page 76 

One veterinarian made particular note of the importance of producers being alerted to 
equipment failure. For example, it is very difficult to detect when a pulsator (an integral piece of 
milking equipment) is not working, and pulsators are often only tested once a year. Failed 
pulsators result in cows that are not milked properly, with health and production implications. 

4. Technologies require validation, with clear understanding of the expected ROI. 

Veterinarians rely on the data collected by technologies to help producers manage their herds. 
They identified the need for validated technologies with clear ROIs. Ineffectual information 
translates to ineffectual management. Producers often look to veterinarians for advice on 
technologies; as herd advisors, veterinarians need to know the ROI of any new precision agri-
food technology coming to the dairy farms. 

5. Technology systems need to integrate and data on the farm needs to reside in a central 
repository with easy access in user friendly formats. Producers need the ability to share their data 
with all members of their advisory team.  

One clinic struggles with having to maintain two versions of the same HMS, noting that they do not 
speak well to one another. Veterinarians need access to all farm data in a quick and efficient 
manner in order to help producers with timely and concrete decisions. Another veterinarian 
commented on how unwieldy it is to create a customized report from the data. Another 
commented that many peers have decided not to use some HMS due to the time it takes to learn 
the system. Consequently, HMS is not being used to its full potential. Another veterinarian 
commented that if they are not able to extract simple incidence rates from the software that can 
become a significant issue. 

One veterinarian commented that although herd management systems are generally good at 
capturing the current disease status of the herd, veterinarians need access to data and 
manipulation tools to summarize disease trends over time. 

6. Technologies are needed for capturing observations while in the barn. 

Producers need technologies that capture data efficiently, collect the data into a central 
repository (office computer), and integrate the data with other any other on-farm systems. For 
example, producers while in the barn take notice of cows that are lame or cows in heat. These 
events can be forgotten if not recorded in a timely manner. 

Veterinarians are not unlike producers in their need for technologies that quickly and simply 
capture data to send to a centralized system in order to have access to informative reports. For 
example, a vet who is seeing an animal for the first time will often not have access to its previous 
medical history—a critical piece of information necessary for appropriate diagnosis and 
treatment. 

7. How key parameters/rates are calculated for each system needs to be clearly understood and 

standardized across the industry 

One veterinarian commented that they use a consistent formula to calculate pregnancy rates 
within the clinic; however, pregnancy rates are calculated differently depending not only on the 
HMS, but also who in the dairy industry is doing the calculation.  

8. Standards are needed for consistent and reliable data entry among producers. 

There was a comment by one veterinarian who noted that how and when producers elect to enter 
data can result in skewed results within the industry. Even when veterinarians have access to data, 
they need to know how the data were collected and how the parameters were calculated. 
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9. A system is needed to track the location of heifer barns (using the provincial Premises 

Identification Number (PID)). 

The dairy industry is in need of a traceability system that captures information regarding the 

origins of replacement heifers. 

10. Clinic software that accommodates mixed veterinary practices (combined companion and livestock 

animal practices) is needed. 

 

One clinic uses a management software developed specifically for veterinarian clinics, but often 

finds it ineffective as it is designed for small animal practices. This particular clinic is a mixed 

practice for companion animals as well as livestock. On the companion animal side, all records are 

captured electronically. 

Opportunities and Challenges 

Currently, and in the near future, the dairy industry is facing a number of challenges from the perspective 
of dairy veterinarians. 

A number of veterinarians commented that it is not possible to trace cull cows; for example, cows have 
tags in place when they leave the farm, and the producer understands that she is going directly to the 
sales barn. However, this is not always the case. One veterinarian commented it could be a week or more 
until she shows up at the sales barn, and no-one knows where she has been. At this point there might even 
be an animal welfare issue. How do we determine where this issue began and who is responsible? It could 
be an issue at the farm, in transport, or anywhere in between. One particular question raised was how 
can we hold producers responsible for culls who show up sick at the sales barn, when she left in good 
health with the understanding of direct shipment? It is in the producers’ and the entire industry’s best 
interests to have a system that electronically captures the chain of ownership. 

An effective traceability system will be mandated nationally within the next year. Such a system is 
important not only for issues of animal welfare, but also from a disease surveillance perspective. One 
veterinarian commented that presently, in the event of a serious disease outbreak, the industry would be 
hard-pressed to track animal movement. The industry needs to be able to trace cows electronically to 
know where she was born, where she moved to, and what cattle contacts she had over time.  

From a veterinarian’s perspective, one of the most significant benefits of sensor technologies is the ability 
to reduce the frequent use of hormones in synchronization programs for controlled breeding. One 
comment made was about the need for good decision support systems that combine all the information on 
the animal: its activity data, progesterone, or a combination thereof.  

The dairy industry, like all livestock sectors, is facing increasing demands to lessen the use of antibiotics. A 
PAT platform would allow for the development of solid decision support systems using sensor data for the 
management of such diseases as mastitis. A PAT platform could be used to monitor the outcomes of 
antibiotic use in the treatment of an animal.  

The industry also needs a system to evaluate antibiotic effectiveness. A study of this nature was recently 
considered by researchers at the University of Guelph, who quickly realized the data was simply not 
available as these data sets are either not currently nor accurately being collected on the farm. 

The Ontario dairy industry requires a robust system to monitor calf health. One veterinarian pointed to 
the failure of our industry to find a recessive gene causing heifers to waste away and die at four months 
of age. The cause of the wasting disease was discovered by the German dairy industry, even though the 
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gene was being passed on through a bull bred and housed in Ontario. The failure was simply a lack of 
records to track heifer health and mortality. 

Sustainability will become a greater concern for the dairy industry in the near future. Of particular 
concern are the current algae blooms in Lake Erie caused by phosphorus loading. It is believed the 
spreading of manure on fields is a contributing factor. Accordingly, best-management practices for 
manure spreading, with measurable results, need to be further developed. 

Veterinarians had no concerns when asked about a PAT platform, only noting the importance of security 
with respect to sensitive information. 

7.3.2.3 Dairy Equipment Dealers and Consultants   
Dairy equipment dealers have moved beyond being sellers of steel. Offering invaluable services through 
herd management advisor, they have become an important member of the dairy farm advisory team. 
Herd management advisors offer guidance and training on equipment to help producers realize 
maximum efficiencies. Herd management advisors are experts in all matters on the dairy farm and are 
vital to the industry.  

Management advisors utilize a wide range of on-farm data and reports, either hand written or as 
customizable dashboards when the supporting technology is available. Often, advisors make heavy use 
of Excel spreadsheets, dumping in data and manually editing in order to create presentable and usable 
information to aid in decision making. For example, average milk lactation curves can be broken out by 
parity, peak, and persistency. Other example of data used by the advisory team include reports on 
individual cows, herd summaries for ketosis by days in milk or over time, reproductive summaries to 
improve the timing of insemination, and early embryonic abortion rates. Advisors will problem solve, 
looking for changes in feed or management that might explain deviations in key performance indicators 
(KPIs).  

In general, farm data are loaded onto the advisor’s computers as needed. The only data currently 
uploaded or kept is in the form of Excel spreadsheets for preventative maintenance records for parlour 
and robotic farms. Data are typically collected every four months during regularly scheduled farm visits.  

Herd advisors are often resourceful in finding tools that translate on-farm data to insightful information. 
One particular herd management advisor utilizes Data Dairy Warehouse (DDW), a spinoff of Uniform 
Agri, recently purchased by DeLaval: 

At DDW we make sure you don’t waste time on searching for farm data or worrying 
about farm data quality. We automatically transfer the data from the farms under 
your care on a daily basis to our cloud server, clean the data and display it to you for 
further analysis.79  

Advisors pay for access and bring the analysis to the producer. DDW collects and integrates all the on-
farm data and offers customizable reports. This particular advisor also makes use of a collection of 
online dairy farm decision support tools, developed by Victor Cabrera at the University of Wisconsin, 
UW-Dairy Management Decision Support TOOLS.80 

One herd advisor commented that Canada is lagging behind Europe in terms of the tools available for 
data integration and reporting. In Europe, Lely—a globalized farming innovation company—provides a 
centralized cloud service for their producers that allows them access to benchmarking tools with various 
filters, provides space and encouragement for group discussions, allows advisors and consultants with 
permission access to farm data and reports prior to visits, provides smart phone applications for herd 

                                            
79 Source: https://www.dairydatawarehouse.com/ 
80 Source: http://dairymgt.uwex.edu/tools.php 
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management, and allows advisors to build libraries of trusted customers. Lely recognizes producers as 
owners of the data. Data are collected over the internet via an automated system that does not require 
any remote login or handling of the data by the producer. The cloud also includes an online 
documentation system for all the equipment. Furthermore, the producer sees a ROI as the data collected 
from the machinery are used for technical support, maintenance, and troubleshooting. 

Needs and Concerns Identified by Herd Management Advisors 

A number of needs and concerns were identified:  

1. Producers need to realize benefits from their data. 

2. Producers need viable economic models to inform on-farm decisions. 

One advisor stressed how difficult is for producers to understand the economic value of 
technologies and that this will result in slow adoption. For example, a producer will purchase a 
harvester for 600K but will not purchase the NIR technology for 25K that—with the push of a 
button—will provide values for crude protein and digestible fibre at harvest and at the end of 
the bunker when the feed is delivered to the animals. This technology will not only aid in 
determining nutritional value of the feed, providing real time monitoring of feed quality, but will 
also assess what was lost from field to bunker, thus identifying potential problems with packing.  

Herd advisors need a way to assign dollar figures to the cow; for example, if by adding a piece 
of technology on the farm I have increased the pregnancy rate or decreased the incidence of 
ketotic cows, what is the economic value?  

3. Producers need expert advice on how to use on-farm technologies and expected ROI. 

4. Producers require expertise in how best to use their data, to identify areas that could be 
improved or areas of excellence. 

5. Integration of data from the various technology systems is needed.  

Presently, a number of systems require producers to enter data that exist outside the system. For 
example, reproduction data do not necessarily integrate seamlessly with herd management 
software. 

The data gap that currently exists between herd management software, the nutritionist, and the 
veterinarian needs to be bridged. Milking equipment harvests thousands of data points every 
time cows are milked; all the data need to be brought together into a usable format with easy 
access for the entire farm advisory team. 

6. Raw data from the various systems needs to be accessible in user friendly formats. 

One herd advisor comment on the transfer of data between systems or the use of raw data to 
create informative graphics is often cumbersome and laborious. 

7. Herd advisors need access to relevant and timely research. 

Herd advisors struggle to have timely access to relevant research information necessary to help 
producers make effective management decisions. Advisors have neither time to peruse nor access 
to the numerous research journals in the field. Relevant research often comes to light via 
communication events or events where researchers have been invited to present the results of their 
work. 
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Herd advisors would also like access to relevant research data directly related to on-farm 
activities; for example, understanding the survival curve of time to pregnancy for ketotic cows. 

8. Herd advisors would like quick and easy access to real-time benchmark data. 

9. There is a need to not only build data networks but people networks. 

From a herd management advisor perspective, there appear to be no concerns or barriers that would 
prevent them from using a PAT platform. A senior consultant representing one of the leading companies in 
dairy equipment commented on the company belief that there is no need to hide their data. If the data 
can be used to benefit their customers, then the company benefits as well. 

Opportunities and Challenges 

Currently, and in the near future, the dairy industry is facing a number of challenges. 

Producers are very concerned about how proAction81 will be implemented and how their livelihoods will 
be affected. Producers are also concerned with international trade agreements, potentially opening the 
Canadian market to US producers who don’t have the added costs associated with proAction. 

Precision agri-food technologies offer great potential for disease management. For example, although 
there is in-depth knowledge on how best to manage metabolic disease on dairy farms, the prevalence on 
Ontario farms has remained relatively stable. In one case, a 1,000-head dairy farm in the US was able 
to decrease their incidence of metabolic disease by strategically grouping cows to tailor their total mixed 
rations (TMRs). Different TMRs could be fed to dry cows that require low energy feed for six to 21 days, 
transitioning to medium energy until the day of calving. In Ontario, where herd sizes are small, a 100-
head dairy farm could not manage this level of feeding specialization; they do not have the scale to 
justify the increased cost of labour and they do not have the ability to create the rations.  

Precision agri-food technology for precision feeding of dairy cows has enormous potential, if feasible 
from a cost and labour perspective, but requires integrated data collected from farms for use by 
researchers and business partners. Research provides the animal models that would allow business 
partners to market effective, validated, and impactful products for precision dairy feeding on Ontario 
farms.  

Dairy producers are facing greater scrutiny from a public that is concerned about animal welfare on the 
farms. What role can precision agri-food technology play with regards to animal welfare issues? New 
technologies are coming to market to aid producers in the detection of lameness, for example. This 
technology would remove the “human” component in assessing animals for lameness and potentially 
reduce the incidence of lameness among dairy cows. The collection and aggregation of these data sets 
across dairy farms could highlight animal welfare best practices to retailers and ultimately the consumer. 

One senior farm consultant believes the range of interfaces used to calculate cow parameters (daily milk 
yield, rumination, or milk conductivity, as examples) will become problematic. Every algorithm will be 
different. They believe the industry will reach a pain point in terms of the need for standardization of 
parameters; they identify collection of metadata as a definite need. For example, how data are 
collected and the definition of the data—with clear processes for quality control—are concerns that will 
become very significant with the expected growth of on-farm sensor systems. 

Independent Dairy Consultants 

                                            
81 proAction is a standards and practices initiative of the Dairy Farmers of Canada consisting of 6 key modules, further 
elaborated under the section Dairy Farmers of Ontario  
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In the dairy industry, a number of independent expert consultants work with producers to improve all 
aspects of the farm. One such company interviewed for this report is expert in barn design, system 
design, and management for both robotic milking and calf barn design. They believe that sensor systems 
create opportunities. For example, sensors improve efficiency while requiring less labour at reduced cost 
or use of resources. Labour reduction and improvement of quality of life will be the biggest drivers of 
adoption for precision agri-food technology on the dairy farm.  

Needs and Concerns Identified by Dairy Consultants 

1. The dairy industry needs a way to collect on-farm data, with approval from the software 
developer, and with a clear understanding that the producer owns the data—strong working 
relationships are needed within the industry.  

2. Data share agreements have to be more transparent and companies need to understand that 
they own their software and systems, but producers own the data collected.  

 
Developers are an integral component of the industry because they will build the systems for the industry 
that will enable optimal use of data. Researchers are needed for validation of technologies during 
development. It is beneficial to producers to have systems that are more open with easy access to raw 
data, but this is not a priority for the developer.  

Opportunities and Challenges 

The following concerns and barriers to the adoption of PAT platform were identified by expert 
consultants  

1. The data would not be useful for traditional research, where experiments are conducted by 
carefully controlling and manipulating variables.  

2. Funds need to be directed towards solving the problems that currently exist in the industry, not on 
more IT infrastructure.  

3. Approximately 80 percent of the players in precision agriculture are private companies who 
consider the data collected by their systems to be proprietary.  

A Precision Agri-Food Technology Platform 

Building a PAT platform needs to begin with smaller successful projects, such as sire proofing for visit 
frequency of cows milked in a robotic system. This type of project would require collecting large amounts 
of data. There are indications, for example, that a cow’s desire to visit a robot is highly variable and 
heritable, but the genetic traits involved are difficult to pinpoint. A pilot project to find these traits would 
require producers to capture events such as from where cows need to be fetched for milking, which cows 
are refused by the robots, and which cows return to the robot to be milked during their optimal time-
between-milking interval. This type of project would also require additional software applications to 
facilitate data capture. Additionally, models to determine optimal milking intervals need to be 
developed, as they depend on many attributes of the animal and objectives of the producer.  

Rural Internet 

With respect to internet access, one herd advisor commented that all farms have internet and to date this 
has not been a problem in terms of technology use. There are producers who need to use cellular 
networks for internet connection, costing them roughly $75 per month.  
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7.3.2.4 Feed Recommendations for Dairy 
Dairy nutritionists and feed representatives employed by feed manufacturers are important members of 
the dairy farm management team. Dairy producers are paid according to components of the milk; how 
you feed the dairy cow is very important. It is the role of the dairy nutritionist to maintain production in 
the most economical way possible, with the least cost formulation for the best nutritional content with 
available feed sources. 
 
Dairy producers grow feed for their animals and do on-farm mixes for TMRs that need to be chopped 
with forage and supplements. During farm visits, farm representatives collect feed samples whenever a 
bunk, silo, or bale is opened. Samples are sent to laboratories to ensure food safety and determine 
nutrient contents. The cost of analysis is often shared between the producer and the feed manufacturer. 
Nutritionists from the mill will provide recommended feed formulations and supplements based on the 
results of the laboratory testing.  
 
It was noted by one interviewee that only mid-size farms are “precision feeding.” Precision feeding meets 
the cow’s nutrient requirements: 
 

…to optimize her genetic potential and doing so in an economically viable and 
environmentally sustainable way…[Precision feeding] generally includes a balance of 
minimizing feed costs to produce milk, feeding to optimize milk protein, and minimizing excess 
nitrogen and phosphorous use.82  

 
With the availability of on-farm NIR technologies, automated feeding systems, and TMR systems, 
precision feeding of dairy cows will be greatly advanced. Advances in precision feeding have the 
potential to decrease the prevalence of metabolic diseases, decrease labour, increase feed efficiency, 
and reduce on-farm costs. Ultimately, precision feeding lowers the environmental footprint of the dairy 
cow. 

7.3.2.5 Milk Transporters  
As reported earlier, more than 2.6 billion litres of milk were produced in Ontario last year with 210 
trucks transporting the milk to 72 dairy processing plants,83 requiring a cooperative effort between DFO 
and the transport companies. DFO determines a formula for payment of service to the transport 
companies via negotiations with the Ontario Milk Transport Association (OMTA) and the transporters’ 
trade association. Milk is picked up at the farm approximately every two days. Every driver holds a Bulk 
Tank Milk Graders’ Certificate.84 

Drivers assess bulk tank milk at the farm based on temperature, odour, and colour. A dipstick is used to 
measure the milk volume of the bulk tank, which is verified against the tank reading. Milk samples are 
taken at the farm, identified via a handheld scanner. Each sample is sent to the AFL at the University of 
Guelph, where it is analyzed for butter fat, protein, SCC, lactose, milk solids, freezing point, and bacteria 
levels. On average, a trailer load of milk consists of milk collected from eight bulk tanks, but can be as 
little as three for larger tanks and higher producing farms. At the processor, a milk sample is taken from 
the trailer, scanned with the handheld, and also sent to the AFL. Every load is tested for composition and 
SCC in addition to inhibitors (antibiotic residues) based on a monthly schedule. All arrival times and 
pickup times are recorded as well as when the milk seals on the trailer are sealed and unsealed. All data 
collected on the handheld devices are uploaded to DFO after each load is delivered via the cellular 
network. 

                                            
82 http://westernfarmpress.com/management/precision-agriculture-includes-feeding-dairy-cows 
83 Dairy Farmers of Ontario. 2015 Annual Report. Retrieved from https://www.milk.org/corporate/pdf/Publications-
AnnualReport.pdf 

84 Source: https://www.milk.org/Corporate/View.aspx?Content=Students/Transportation 
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Rapid inhibitor tests are used by the processors prior to the milk being unloaded. If a trailer is found to 
be positive, the load is rejected. Further tests are conducted by the AFL on the load sample for 
confirmation and, if found positive, the subsequent bulk tank samples are tested. The producer with a 
positive bulk tank result is required to compensate all other producers whose milk was rejected in the 
load. 

Trucks are washed inside and out every evening. 

Transport companies have access to specific producer information for their clients only through DFO. In the 
event of a disease outbreak or for emergency purposes, DFO will notify and/or pull trucks off the road. 

One transport company commented that they would like access to the GPS coordinates of their clients 
that are held by DFO. This access would help improve transport efficiencies. Transport companies would 
also like to have real-time tracking of their trucks from the GPS located in the handheld scanners.  

Technologies are available in the US that would be useful to truck companies in Ontario. For example, 
truck companies in Arizona use iPads to collect data. In Ontario, the handheld scanners can be 
problematic, slowing down or locking up when too much data is entered. In Kentucky, electronic seals for 
the milk trailers electronically capture the seal data. Data collection is also activated simply via 
thumbprint of the driver.  

7.3.2.6 Dairy Processors 
Canada has a fluid milk market and an industrial milk market for the production of butter, cheese, ice 
cream, and yogurt. Ontario alone has 72 dairy processing plants.85 In Canada, approximately 39 
percent of milk produced is intended for the fluid milk market and the remaining 61 percent for 
processing.86 

All Ontario dairy plants must have a provincial licence from the OMAFRA Food Inspection Branch. These 
licenses require annual renewal. To distribute product out of province, plants are required to be federally 
licenced with CFIA inspections. Processors can voluntarily participate in the Safe Quality Food (SQF) 
program, which is administered by the Food Marketing Institute (FMI). Participation is often driven by the 
end customer, the retailer. 

Processing plants collect every conceivable piece of data possible. Some processors use enterprise 
resource planning software (ERP: an array of applications for the collection, management, storage, and 
analyzes of data) to integrate data on financial (for example, cost of production and packaging and 
invoicing), marketing, production (for example: recipes, production coordination, raw ingredient 
parameters, quality metrics, inventory), research, and development. Access to the data is by permission.  

One processor described how milk is received at the loading gate. When milk transport trucks arrive, a 
sample of milk is taken for analysis and the load is quick-tested for the presence of inhibitors. Loads can 
be rejected if inhibitors are detected. The milk samples are tested to satisfy regulatory requirements and 
to determine composition. Payment of milk is determined by milk composition. Processors and DFO will 
reconcile payments as milk samples from the load are analysed by the processors and DFO. The 
processor also commented on the excellent milk product traceability system within the industry. If ever 
there was a recall from CFIA, the product could be traced down to where it was packaged, where it 
came from, and where it is located. In fact, they could trace right back to the ingredients purchased that 
comprise the finished product. 

                                            
85 Dairy Farmers of Ontario. 2015 Annual Report. Retrieved from https://www.milk.org/corporate/pdf/Publications-
AnnualReport.pdf 

86 Source: http://www.cdc-ccl.gc.ca/CDC/index-eng.php?id=3802 
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Processors also have challenges with the data. One processor identified the difficulty of data integration 
and difficulty in experimentation within a system designed for commercial production and distribution. 
However, this processor views all events within the operation as an experiment. For example, if an 
ingredient was added later or in varying amounts, or a person on the floor forgot to press a button, this is 
regarded as an experiment. 

One processor operating as a cooperative commented on the need to be visionary and innovative, 
requiring them to follow issues down the entire food chain. As an industry or a researcher and developer 
of innovative products, they are interested in collecting more of the on-farm data. There have been 
collaborative discussions with DFO around projects to collect individual cow data for the purpose of 
diverting and sorting milk at the farm for specific end uses.  

Other on-farm data that would be of interest to one processor included feed composition, nutrition, 
genetics of the animal, how the animal is managed, and all food safety aspects. 

A Precision Agri-Food Technology Platform 

From one dairy processor prospective, processors are competing in the open market and would not be 
willing to share competitive data. One processor commented that they would certainly be interested in a 
PAT platform, but “when you get to my gate, you cannot integrate my data because our data is [sic] 
highly proprietary in nature.” They could not foresee a future where anyone could have access to their 
data. However, specific data could be shared with trusted partners, depending on the project.  

Big Data analytics within the company is of interest. For example, analytics could be used to determine 
optimal times to clean. A specific example is the cleaning of sprayers. Sprayers can run for 28 hours then 
require cleaning; this pause for cleaning requires shutdown and is a major operation. Cleaning costs 
money, time, and has an environmental impact. Big Data analytics might provide a way to optimize 
cleaning times in order to decease costs and reduce the environmental footprint. 

Processors operate in a highly competitive market. Big Data analytics are of great interest to them in 
terms of their internal operations. Processors would like to have access to data through a PAT platform, 
but would not share competitive or proprietary data. 

7.3.2.7 Genetics and Reproductive Services  
Genetics companies offer producers artificial insemination (AI) services, benchmarking tools for herd 
reproduction performance, and genetic advice to define and meet the producer’s goals for herd 
breeding. In Ontario, genetic companies provide data to the national genetic database. Data related to 
breeding flows to the Canadian Dairy Network (CDN) and CanWest DHI. 

The following observations and opinions are based on interviews with an industry expert and are meant 
to be representative but by no means exhaustive.  

One industry expert had the following comments: 

 Many benefits could be realised by integrated all-industry data such as being able to develop 
advanced planning models to manage quota requirements. Quota days have a large impact on 
the genetics industry. When farmers put the brakes on production, fewer services are required 
from the artificial insemination (AI) industry, which ripples right through the dairy industry.  

 Integrating activity monitors with the genetics industry would greatly improve efficiency. AI 
companies could be alerted to which cows need to be bred on which farm (including GPS 
location) and when.  
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 Not all producers are participating in programs that collect and share information within the 
industry. There is a greater need to collect and integrate these data sets 

 Integration of data from on-farm technologies would be a great asset to the industry, especially 
if the data could be used by CDN for genetic improvement. Currently data collected using new 
technologies remains on the farm. The data have great value for benchmarking, for example. 

 There is a need to understand and fully utilize the data collected from on-farm technologies to 
help producers make informed decisions such as how best to get cows pregnant. Farmers are not 
realizing the full potential from advanced on-farm systems. 

 The industry needs to be mindful concerning data sets that are already collected. 

The AI industry would be interested in the development of a PAT platform, particularly if there was 
benefit to the producer.  

7.3.2.8 The Canadian Dairy Network  
The federal government privatized all livestock genetic evaluation activities across Canada in 1995. The 
Canadian Dairy Network (CDN) was created at that time to provide genetic evaluation services for all 
Canadian dairy cattle breed, with a specific mission:  

To provide excellence and leadership in dairy herd improvement through an efficient 
information infrastructure and quality genetic evaluation services ensuring Canada's continued 
responsiveness and competitiveness both domestically and internationally. This mission reflects 
the main mandates of the company with the focus being Canadian dairy producers and the 
industry that supports them in terms of genetic improvement.87  

CDN partner organizations include breed associations, milk recording agencies, and AI companies that 
market genetics in Canada, as well as Dairy Farmers of Canada. The primary mandate of CDN is to 
provide genetic evaluation services for breeds of dairy cattle in Canada. CDN is a data exchange hub 
and maintains a national dairy database allowing for the exchange of data among partner 
organizations as well as public access.88 The hub allows CDN to collect all the information necessary to 
perform genetic evaluations. CDN currently is a partner in a consortium that includes the US, Italy, the UK, 
Switzerland, and Japan. The consortium members share genetic and genotype information.  

Currently, genetic evaluations are available for seven dairy breeds (Holstein, Ayrshire, Jersey, Brown 
Swiss, Canadienne, Guernsey, and Milking Shorthorn) on over 90 traits for production, conformation, 
reproduction, health, and functionality.89 Genomic evaluations of animals have greatly increased the 
accuracy of genetic evaluation; genomic evaluations are based on genotypes using markers or single 
nucleotide polymorphisms (SNPs) from extracted DNA. A 50K test, for example, is used to identify over 
50,000 SNPs on the genome, whereas a 6K test identifies 6,000 SNPs. Complex statistical models match 
the patterns of an animal’s SNPs to specific traits. The genomic value of an animal is the summation of all 
their markers. Genetic markers are used to measure the genomic potential of the animal. 

Genetic evaluations are used for the selection of superior animals (bulls and cows) as parents for the next 
generation of the Canadian milking herd. More than five percent of dairy producers in Canada are 
genotyping young female calves to identify replacement heifers. Ontario producers are close to the 
national average. 

                                            
87 Source: https://www.cdn.ca/company.php 
88 20 Years of CDN! Retrieved from https://www.cdn.ca/articles.php 
89 Source: 
https://www.holstein.ca/Public/en/Services/Genetic_Information__and__Services/Genetic_Information__and__Services 
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All recorded animals reared in herds participating in DHI programs have a genetic value, but not all the 
animals have a genomic value (i.e., they have not been genotyped). CDN encourages all producers to 
genotype young animals, even those not participating in DHI programs. With genomic evaluations, the 
genetic value of animals can now be determined at a very young age and with greater accuracy; 
accordingly, producers can use this information early in an animal’s life to determine suitability as a herd 
replacement animal. For example, waiting until an animal is in first lactation to determine their worth on a 
dairy farm is a very costly proposition. However, management and genetics of the animal go hand in 
hand. Superior animals with respect to genetics will not reach their genetic potential without good 
management.  

By December 2016, CDN will begin the genetic and genomic evaluation of metabolic diseases: ketosis, 
sub-clinical ketosis, and displaced abomasum. In 2017–18, evaluations for fertility disorders and traits 
related to lameness will be launched as well. The potential to collect more disease data is evident, but 
the development of genetic evaluations requires reliable records. CDN is working with producers through 
a committee to look at traits that are being measured but not used for genetic evaluations, such as traits 
important to cows milked on robotic farms. 

Genetic improvement is a process. By understanding the genetics of preferred traits and their heritability, 
improvements in the Canadian dairy herd can be realised through careful selection of superior bulls, even 
with traits that have low heritability. An improvement of one or two percent is still an improvement. When 
looking at combinations of traits and selecting for optimal combinations that could, for example, improve 
disease immunity, the improvement would be even greater.  

The industry needs to quantify the economic, societal, and environmental associated with genetic 
improvements. 

CDN would always welcome more data. The cost of collecting data on phenotype is now more expensive 
than for genotype. Technologies to collect data on-farm would be of great benefit. For example, with the 
increasing trend towards robotic milking farms, CDN would like to collect more data from robotic farms. 
Lameness is another example where CDN is in the process of exploring methods to capture data 
recorded by hoof trimmers. 

CDN recognizes the value of working together and sharing data, especially for the purpose of research. 
One particular project of note is the 10,000 Cow Genome Project. The project involves genotyping 
10,000 cows in commercial herds. The data will be used in a variety of research projects including 
projects on hoof health, milk-cholesterol, and high immune response. The most recent project focuses on 
improving feed efficiency and decreasing methane emission. This project is a collaborative effort with 
researchers from around the world, industry partners, and breed associations. With every project 
undertaken, CDN works towards building data pipelines, always ensuring data sets are securely stored, 
maintained, and provided for services and research.  

Genomic data have the greatest potential for growth. The cost of technologies for genotyping animals is 
expected to decrease dramatically over the next few years. Once the tipping point is reached, genetic 
testing of young heifers will likely be used by every producer. 

Currently, and in the near future, the dairy industry faces a number of challenges including animal 
welfare issues, methane emissions of dairy cows, lameness, and collection of data pertaining to heifers 
(collection needs to begin at birth). Today, the first information derived from a cow occurs when she is first 
serviced. 

A Precision Agri-Food Technology Platform 

Participation in a PAT platform would depend on the benefits of participation. The dairy industry is highly 
collaborative, with many data-sharing infrastructures and agreements in place. The data are owned by 



User Needs Assessment Final Report 

Page 87 

the producers and involvement in an integrated platform would depend on agreements and the security 
of the data. However, there are more producers who are not participating in programs where data are 
shared. These data are also important. Further, gathering data from new sensor technologies on the farm 
will be a challenge. Ultimately, the primary objective should always be: “Can I use the data to make a 
better decision?”  

7.3.2.9 Dairy Farmers of Ontario  
Dairy Farmers of Ontario (DFO) is are “the marketing group for the largest sector of Ontario agriculture 
and are proudly owned and operated by the farm families of Ontario's dairy farms.”90 DFO markets 
milk on behalf of all Ontario producers and is owned, operated, and financed by the Ontario dairy 
producers.91 The Milk Act (Ontario) regulates the Ontario marketing system. The Milk Act was passed in 
1965 and established the Ontario Milk Marketing Board (OMMB), an intermediary body mandated to 
buy all milk produced in Ontario to sell to processors. In 1995, the OMMB and the Ontario Cream 
Producers’ Marketing Board merged to form the Dairy Farmers of Ontario, which now operates under 
revised legislation.92 DFO has price-setting authority, allocates to quota holders (kg of daily butterfat) 
Ontario’s share of the fluid and industrial milk production, purchases all raw milk produced in the 
province, sells the milk to processors, and pays producers.93 

DFO also enforces a quality assurance program under the Raw Milk Quality Program. Activities covered 
under the Raw Milk Quality Program relate to Grade A farms, raw milk quality standards, truck-tank 
inspections, Bulk Tank Milk Grader (BTMG) certification, and re-certification and monitoring.94 Raw milk 
testing is contracted to the University of Guelph through OMAFRA. DFO is the website administrator for 
the national Canadian Quality Milk (CQM) program, the Dairy Farmers of Canada (DFC) HACCP-based 
on-farm food safety program.  

DFO supports numerous research initiatives in the dairy industry. To ensure the highest quality of milk in 
Canada, Dairy Farmers of Canada and provincial milk marketing agencies initiated the development of 
proAction. Through proAction, “Canadian dairy farmers collectively demonstrate responsible stewardship 
of their animals and the environment, sustainably producing high-quality, safe, and nutritious food for 
consumers.”95 proAction comprises six key modules in varying stages of development and implementation: 
milk quality, food safety, animal care, traceability, biosecurity, and environment. 

DFO is currently supporting a knowledge transfer project with two key elements: the Canadian Dairy 
Wiki and the Advanced Dairy Management Program (ADMP). The project is designed to support various 
key stakeholders in the dairy industry—including the general public—by providing relevant information 
on a wide variety of dairy-related topics and an in-depth study of DFO operations.96 

DFO collects and manages all data relevant to their operations: quota management, setting of milk 
prices, financial data related to producer payments, and raw product sales to processors, milk transport, 
farm inspections, milk quality and associated penalties, milk shipped, and milk composition. Producers, 
processors, and transporters have permission-based access to relevant data.  

Needs and Concerns Identified by DFO: 

1. Producers need meaningful information from the data. 

                                            
90 Source: https://www.milk.org/corporate/view.aspx?content=AboutUs/AboutUs 
91 Source: https://www.milk.org/corporate/view.aspx?content=AboutUs/OurRole 
92 Source: https://www.milk.org/corporate/view.aspx?content=AboutUs/OurHistory 
93 Source: http://www.omafra.gov.on.ca/english/farmproducts/factsheets/supply.htm 
94 Source: https://www.milk.org/Corporate/view.aspx?content=Farmers/RawMilkQuality 
95 Source: https://www.dairyfarmers.ca/proaction 
96 Dairy Farmers of Ontario 2015 Annual Report retrieved from https://www.milk.org/corporate/pdf/Publications-
AnnualReport.pdf 
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2. Producers need help to integrate all the data systems on the farm. 

3. The industry needs clarity with respect to what data need to be collected to do informative 
analytics. 

4. The industry needs more analytics and champions of on-farm data to understand all factors that 
affect the cost of making milk. Reducing the cost of production is the key to market growth. 

A Precision Agri-Food Technology Platform 

With respect to engagement in a PAT platform, DFO commented as follows: 

1. The dairy industry in Canada has already started down the road of developing an integrated 
system for industry data within-province as well as on a national scale. 

2. The language of precision agriculture and Big Data needs to change. 

3. Producers will be concerned about access to their data and the implications around who has 
access. 

4. Demonstrable benefits and usability for the producer is needed. 

7.3.2.10 CanWest Dairy Herd Improvement 
CanWest Dairy Herd Improvement (CanWest DHI) was established in 2004 as a non-profit recording 
agency through the alliance of Western Canadian DHI Services and Ontario DHI. Dairy herd 
improvement (DHI) services are supported by nearly 200 staff and a Board of Directors. CanWest DHI 
operates three labs.97  

Approximately 73 percent of all herds in Ontario were enrolled with CanWest DHI in 2014.98 CanWest 
DHI provides their clients with herd management products and services “to maximize sustainable net 
income of progressive dairy farms by providing management products and milk recording services to 
enhance revenues or reduce expenses.” CanWest DHI describes the wide range of services available to 
dairy producers: 

…[from] basic milk recording, to sales and support of herd management software, 
submission of Electronic Registration Applications to breed associations, herd management 
consulting and the continuing education in herd management topics. Our services provide 
dairy producers with valuable management information.99 

There are two milk recording agencies in Canada: CanWest DHI and Valacta. Data collected for the 
purposes of herd management and genetic evaluation are stored and processed at a shared processing 
centre. CanWest DHI, CDN, and Holstein Canada have agreements to allow for the exchange of data 
necessary for genetic evaluations, sire proofs, animal registration, and pedigree verifications. Examples 
of data collected include demographics of the farm, the individual animals, production (of milk and milk 
components), SCC, milk urea nitrogen (MUN), breeding events, reproduction, calving, culling, and health 
events.  

Most data are collected by customer service representatives who visit the farm on average eight to ten 
times per year as well as electronically via HMS interfaces. During visits, milk samples are collected and 
sent to one of three labs for analysis. Milk is analyzed for components, SCC, and a number of tests 
designed for disease detection. The labs also offer milk pregnancy tests.  

                                            
97 Source: http://www.canwestdhi.com/company%20profile.htm 
98 Source: http://aimis-simia-cdic-ccil.agr.gc.ca/rp/index-eng.cfm?action=pR&pdctc=&r=217 

99 Source: https://www.linkedin.com/company/canwest-dhi 
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Producers have access to their data through reports: Herd Management, Breed Management, Cow 
Management, HotSheet Exception List, SCC Herd Report, SCC Report Cow Summary, Cow Income Monitor, 
Certificate of Production, Milk Urea Nitrogen, Johnes Report, Leukosis Report, BVD Report, Mastitis3 
Report, and Genetic Herd Inventory as well as a variety of annual reports.100 CanWest DHI also 
publishes herd management benchmarks. 

Needs and Concerns Identified by CanWest DHI: 

1. Producers are concerned with upcoming regulatory changes. 

2. Farm labour is a concern for producers in terms of demands on the farmer and quality of life. 

3. Systems need to be developed that save labour. 

4. Data need to be standardized for definitions and calculations. 

5. The means to track which technologies are being used on which farms is needed. 

6. The ability to identify pertinent information relevant for each industry segment is needed. 

7. Producers need to understand the ROI for technologies. 

Producers are concerned about quality of life and would like a work schedule that would allow them to 
spend more time with their families or go on vacation.  

Producers need good decision support systems but are not clamouring for more data. Producers want 
systems that reduce on-farm labour such as having gates open and close by reading RFID tags. Time 
saving will be an important driver for adoption of on-farm technologies. Producers want systems that 
save time but allow them to maintain or increase production. For some producers, this efficiency gain may 
mean shortening the list for the day; for others, this efficiency gain may be about shortening the time 
spent on the activities on the list. 

Producers need technology that is simple to use and will focus on technologies that improve efficiencies. 
Otherwise, farmers will do it themselves without the help of technology.  

Exponential growth in on-farm data is expected through the use of sensor technology. This will result in 
other concerns and challenges such as the ability to manage data, find uses for data that results in 
actionable outcomes that provide value to the producer or the industry as a whole, and ensure policy 
keeps pace with precision agri-food technologies. 

A Precision Agri-Food Technology Platform 

With respect to engagement in a PAT platform, CanWest DHI commented as follows: 

 We need to coordinate with initiatives across Canada to ensure we are not duplicating efforts.  

 Producers may not want to share their data and access to producer data will require strict security 
standards.  

 Large companies will be reluctant to participate and share data unless there is value to them.  

 An integrated platform should not compete with people and businesses who have already 
developed tools for data integration and provide services to producers.  

                                            
100 Source: http://www.canwestdhi.com/herd%20reports.htm 
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 A PAT platform would take decades to build and require significant funds in term of infrastructure 
and research. Overall, participation would depend on the nature and terms of the project and 
every stakeholder will need to realize value. However, it was recognized that an integrated data 
platform could provide valuable resources for startups, supporting innovation within the industry. 
The best approach for an integrated platform needs to start with a few successful projects that 
bring value to the industry.  

7.3.3 Dairy Goats  

Ontario goat milk producers are proud producers of quality milk. The dairy goat industry in Ontario is 
experiencing steady growth in terms of the number of dairy farms and the level of production on the 
farm. According to census data, Ontario has 52 percent of all the goats in Canada, the largest 
population in the country, on just over 230 commercial dairy goat farms.101 Ontario is followed by 
Quebec and Alberta with 17 percent and 13 percent of Canadian goats, respectively. Fluid goat milk 
sales account for 16 percent of all milk produced. 

In 2014, Ontario goats produced over 38 million liters of milk.102 To market fluid goat milk in Ontario, 
producers are required to have a Grade A status from OMAFRA and an agreement with a milk broker, 
direct contact with a licensed processing plant, or be a licensed processing plant.103 OMAFRA administers 
the program and inspects the farms annually, which are regulated under The Milk Act (Ontario). Goat 
milk must be graded by certified graders before it leaves the farm and prior to being received at the 
processor. Milk samples from the bulk tank prior to being loaded for transport are collected and sent to 
the University of Guelph where they are analyzed for composition (fat, protein, lactose, and other solids), 
bacteria content, SCC, the presence of chemical residues, and abnormalities. Results of the lab tests are 
reported to OMAFRA. Producers receive the laboratory reports through OMAFRA.104 

The dairy goat industry in Ontario is seeing rapid growth as a result of growing consumer demand for 
goat milk and goat milk products, along with an increase in goat milk producers; many producers unable 
to buy quota necessary to milk dairy cows are turning to dairy goats.  

This year, Gay Lea Food Co-operative Ltd. announced two new initiatives to strengthen and grow the 
dairy goat industry in Ontario. At their Annual General Meeting, Gay Lea Food Co-operative Ltd. voted 
to expand their membership to include dairy goat producers as producer members. This co-operative is 
“…the first Canadian co-operative to have both licensed dairy cow and dairy goat members.”105 In 
January 2016, Gay Lea Food Co-operative Ltd. purchased a minority share in Mariposa Dairy Ltd, one 
of North America’s premier goat cheese makers:  

Strategically, this is a great move to ensure long term growth in the goat cheese category and 
bring new farms into processing goats milk for the sustainability of the significant demand in 
this category.106 

Dairy goats are ruminant animals used for the production of milk and therefore the industry faces many 
of the same challenges that have been identified in dairy cattle. A progressive dairy goat producer 
interviewed for this study noted the further complexity of having to use and/or modify systems intended 

                                            
101 Source: http://www.omafra.gov.on.ca/english/livestock/goat/facts/14-019.htm 
102 Source: https://canadianmeatgoat.com/uploads/pdf/Goatsupply_March_2015_English.pdf 
103 Source: http://ontariogoat.ca/producer-info/resources/so-you-want-to-be-a-goat-farmer/commercial-dairy-goat-
farming/ 
104 Source: http://www.omafra.gov.on.ca/english/food/inspection/dairy/page-3-landing.htm 
105 Source: http://gaylea.com/news-views/whats-new/1821-gay-lea-foods-co-operative-ltd-unveils-new-initiatives-to-grow-
dairy-goat-industry-in-ontario 
106 Source : http://mariposadairy.ca/wp-content/uploads/Gaylea-and-Mariposa-Dairy-Jan-20-2016-announcement.pdf 
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for the dairy cow. This particular individual is also an exporter of dairy goat genetics and identified the 
need for a more efficient system to produce and export that product. 

7.3.4 Beef  Cattle 

Beef farmers in Ontario are passionate: 

Passionate about caring for their animals. Passionate about creating a sustainable 
environment for future generations and passionate about providing safe and high-quality 
beef for consumers.107   

Canada is home to more than 63,000 farms and ranches with beef cattle. The average herd size is 61 
animals.108 In 2015, Canada produced more than 1.2 million tonnes of beef and exported more than 
570,000 tonnes of beef and cattle, valued at $3.9 billion. Indeed, Canada is considered one of the 
world’s top exporters of beef and cattle.  

The beef industry in Canada 

…contributes $33 billion worth of sales of goods and services either directly or indirectly to 
the economy. Every job in the sector yields another 3.56 jobs elsewhere in the economy. For 
every $1 of income received by workers and farm owners, another $2.08 is created 
elsewhere. Either directly or indirectly through induced income effects, the beef sector 
generates 228,811 jobs.109 

The average number of head per beef farm in Ontario is 66 and represents 20 percent of the Canadian 
fed-cattle population, 7.5 percent of the beef cow population, supports more than 11,000 jobs, and 
contributes approximately $4 billion to Ontario’s economy. 110 

Beef Improvement of Ontario (BIO) was established in 1993 to assume responsibility for the Ontario 
beef genetics improvement program formerly overseen by OMAFRA. Today, BIO is “…a leader in 
bridging intelligence along the food supply chain so that farmers, processors, and consumers can make 
better business decisions.”111 BIO provides cutting-edge genetic evaluations: bioTrack, where producers 
can easily record and store farm information, and bioLinks. BIO also provides a comprehensive 
information management system: 

…designed specifically to help small to medium-sized processors get in the game with the 
big guys. By using a simple barcode reader attached to your smartphone, you can connect 
animal and premise IDs with carcass information, and finally with a 
packaged meat or poultry product.112  

BIO products are flexible, currently serving producers of beef, sheep, goats, and small milking ruminants. 
Genetic evaluations are still a large part of who they are; BIO owns their own beef genetic evaluation 
system. However, data agreements are in place to transfer data pertaining to sheep to the Centre for 
Genetic Improvement of Livestock (CGIL) located at the University of Guelph to be used for the national 
sheep genetic evaluation program, GenOvis. 

From conversations with veterinarians and industry experts, it appears that aside from technologies 
developed by BIO, the Ontario beef industry has been slow to adopt technologies for data capture and 

                                            
107 Source: http://www.ontariobeef.com/industry/beef-production.aspx 
108 Source: http://www.beefinfo.org/Default.aspx?ID=16&ArticleID=31 
109 Source: http://www.cattle.ca/resources/industry-stats/ 
110 Source: http://www.ontariobeef.com/industry/beef-production.aspx 
111 Source: http://bridgingintelligence.com/about-bio/ 
112 Source: http://bridgingintelligence.com/what-is-biolinks/ 

http://bridgingintelligence.com/beef-cattle-management-software-system/
http://bridgingintelligence.com/poultry-management-software-system/


User Needs Assessment Final Report 

Page 92 

management. For example, although RFID tags for beef cattle have been required for more than ten 
years, it is estimated that 90 percent of beef producers do not own a wand that can scan these tags.  

However, the larger beef yards in western Canada are capturing data at phenomenal rates for all and 
every aspect of health, production, and animal movement by using sophisticated management systems. A 
few veterinary clinics are generating proprietary software to service their clients and collect on-farm 
data. Technologies are not only used to capture data, but also to monitor their herds in real time. For 
Ontario producers, economy of scale is a problem where the cost of sophisticated technologies is 
prohibitive for smaller producers. 

Needs and Concerns Identified by Industry Experts 

A number of needs and concerns were identified: 

1. Producers need access to quality of carcass information generated by processors on their animals. 

2. There needs to be a clear understanding about who owns the data. 

3. We need to build relationships and collaboration across the supply chain. 

4. The beef industry needs to adopt traceability. 

5. Real-time surveillance of disease prevalence along with historical data would be valuable for 

predicting trends, which in the beef industry are often seasonal in nature. 

6. Data integration is also needed for benchmarking, not only of the farms, but for the veterinary 

clinics. The veterinarians need to assess how their own clients are doing, but also in comparison to 

the industry as a whole. 

Opportunities and Challenges 

One industry expert commented on the incredible need to build relationships across the industry. The beef 
industry is not even close to meeting its full potential; relationships are vital to meeting this potential. For 
example, in the mid-2000s, packers approached producers with a request for meat with more marbling. 
The industry responded at the feed lot level, increasing feed intake to meet the demand. Consequently, 
today we have cattle with a significantly reduced yield grade compared with ten years ago. The industry 
should have responded through genetics.  

The fast-food chain McDonald’s is poised to meet consumer demands for sustainable produced beef; 
roundtable discussions are being held to define what constitutes “sustainable beef.” Processors will 
demand proof from their beef suppliers, the Ontario beef farmer, of sustainable practices on the farm. 
This proofwill require the use of an effective traceability system, easy for producers to use, that includes 
storage of their data in a secure repository with access only by permission. 

The ability of beef producers to capture antibiotic use on the farm is expected, given the current concern 
over anti-microbial use (AMU) in agriculture as a whole. 

According to one beef industry expert, the most pressing need within the Ontario beef industry is the 
need to build trusting and confident relationships in order to collaboratively address current and future 
challenges. These relationships need to extend to other sectors of agriculture in order to build cross 
commodity collaborations. One beef producer commented that many solutions and technologies exist 
today to address current industry challenges. The industry requires focus on relationships and awareness, 
rather than more IT infrastructure, to use the resources available today. Otherwise, the systems that have 
been developed will die out, resulting in large investment losses. Future development of any IT 
infrastructure needs to leverage existing systems to avoid building redundancy.  
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A Precision Agri-Food Technology Platform 

Participation in a PAT platform would depend on the value to the participants. It needs to begin with the 
beef farmers: identifying their needs and how to capture their data safely, easily, and efficiently. The 
data also need to be of use to the producer. A secure data exchange system is needed that moves on-
farm data to where and to whom the producer requires it, always mindful that the producer owns the 
data. 

 Cattle and Goats Conclusions 

Dairy producers, beef farmers, and producers of goat milk are in the business of providing consumers 
with quality food of the highest standard to ensure food safety. Producers spend considerable time and 
effort managing their farms. The animal is an important investment; the animal’s health and performance 
is of utmost importance.  

Producers use data to monitor all aspects of their operation. Technology is used to capture data on the 
farm and to provide information that guides decisions that need to be made every hour of every day. 
Producers work with a trusted team of advisors that include herd advisors, veterinarians, nutritionists, AI 
representatives and technicians, and DHI customer service reps. Technologies have been widely adopted 
to monitor milk yield and cow activity. Some larger herds have adopted technologies for automated calf 
feeding. In general, use of sensor technologies is still relatively low. 

The field of dairy technology, however, is just in its infancy, and although it clearly has 
tremendous potential, much research is needed to refine and improve technologies and 
develop validated interpretive cut-points, algorithms, and protocols for useful action based on 
the data.113 
 

Most of the observations below were identified through interactions and discussions with people in the 
dairy industry. However, we are confident the themes captured here reflect the needs and concerns of the 
beef cattle and dairy goat industries also. 

A healthy dairy, cattle, or goat industry requires the concerted effort of all industry partners: producers, 
service providers, processors, and researchers. Dairy researchers have strong ties with the industry, for 
example. Research activities focus on solving problems and answering the needs of the industry as a 
whole.  

Technologies require significant investment. Producers need to realize ROI, and not just financial. For 
example, producers would like improved quality of life; dairy farming requires long days and hard work 
and producers would like to spend more time with family and friends. Therefore, ROI can be realized in 
terms of labour savings and improved quality of life as well as economics. Producers and the herd 
advisory team need viable economic models that capture the value of a technology on the farm, with 
consideration given to the various characteristics specific to each Ontario dairy farm (e.g., herd size, 
genetics, and management practices). 

Technologies need to work, provide realized benefits, and be easy to use. Benefits should accrue not only 
in terms of economics and labour, but societal and environmental as well. Technologies to increase animal 
health and well-being are important. Healthier animals realize their full genetic potential resulting in less 
use of antibiotics and more efficient use of resources to lessen the environmental footprint. 

                                            
113 Barkema, H.W., von Keyserlingk, M.A.G, Kastelic, J.P, Lam, T.J.G.M, Luby, C., Roy, J-P., LeBlanc, S., Keefe, G.P and Kelton, 
D.F. (2015). Changes in the dairy industry affecting dairy cattle health and welfare. Journal of Dairy Science, 98:7426-7445 
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Data need to be easily accessed and integrated. Moreover, the information needs to be shared easily 
among trusted advisors in order to optimize the health and performance of each cow and the herd as a 
whole.  

Researchers, service providers, and producers struggle to get access to raw data in a user friendly 
format. Raw data are often used for investigations; for example, one veterinarian spent hours attempting 
to estimate mastitis incidence rates on a herd before and after use of a specific product.  

Producers need integrated systems. Looking across four different computer screens, or cutting and pasting 
information from different systems into Excel spreadsheets in order to monitor an animal, is ineffectual, 
error prone, and labour intensive.  

On-farm precision agri-food technologies generate great volumes of data. Advisors are needed who can 
help producers manage their farms and animals with the scale of data now being generated. For 
example, many of our current management strategies for mastitis are built on traditional test day models, 
where individual milk samples for all milking cows are tested for SCC approximately ten times per year. 
Now, with advanced milk analysis systems, SCC in milk can be captured at every milking. It is not clear 
how best to manage mastitis in this model, however.  

Technologies must provide producers with actionable outcomes through the use of effective decision 
support system. Effective decision support systems require data from multiple sources; therefore, sensor 
systems need to communicate. For example, a definitive mastitis diagnosis that could alert the producer 
and the veterinarian could be built using all the data collected on the animal (e.g., patterns of milk yield, 
milk components, health history, recent activity, parity, breed, and days in milk). 

Producers need clear guidelines on what technologies are best suited for their specific farm and 
objectives. Clear guidelines for producers require the industry as a whole to have an in-depth 
understanding of how current technologies operate and how they were developed. For example, a 
technology developed for a thousand-head farm may not provide benefit to Ontario producers based 
solely on economies of scale. Differences in climate, location, management practices, genetics, and barn 
environment can impact the effectiveness of on-farm technologies.  

The dairy industry needs innovators to create the tools producers need, such as tools that integrate data 
and provide for the easy capture of data while in the barn. The industry also needs to eliminate 
redundancy in data collection. 

Innovators need researchers to bring validated technologies to market. Researchers have the expertise to 
develop scientifically sound bio-models and algorithms necessary for effective decision support models. 
Researchers therefore require easy access to all the on-farm and industry data in useable formats. For 
example, researchers are needed to build decision models for optimal use of BCS cameras. Cows who 
have back fat in early lactation are at greater risk of developing metabolic issues. Bio-models need to 
be developed that incorporate all these inputs as a series of checks where the farmer can make decisions 
based statements such as “There is a 98 percent certainty that this cow has mastitis.” At this time, the 
farmer is the bio-model.  

Collaboration for the development of effective on-farm technologies requires a safe space where 
producers, researchers, industry partners, and business developers can work together confidently with 
clear guidelines on expectations, data ownership, and data access.  

The industry needs to agree on a set of data standards. For example, service providers struggle with 
systems that calculate pregnancy rates or 24-hour milk yields where each system has its own rules of 
calculation that are often hidden and proprietary. These estimates cannot be compared with other data. 
Additionally, reports will differ and benchmarking is uninformative.  
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The entire industry needs access to informative real time reports. For example, reporting tools where 
producers can interactively benchmark their farm (within and between farms) could help them identify 
problem areas or areas of excellence where management practices could be improved or maintained. 
Industry awareness of trends with respect to disease prevalence, production, or market demands could 
help the industry make informative decisions. For example, effective management of disease outbreak 
requires awareness of the precise locations of affected animals and the number of animals in the 
affected area. Additionally, data capture, management, and flow need to be efficient. 

An integrated dairy industry will enable positive consumer relationships, whether through the development 
of niche markets or by connecting consumers to the farm to demonstrate best practices for animal welfare 
and environmental sustainability. A project of interest identified by one herd management advisor is the 
development of niche markets for milk. For example, melatonin is higher in milk harvested at night than 
during the day. Marketing of milk high in melatonin is already happening in Europe. Other niche markets 
for milk could include milk from grass fed cows on pasture. In Mexico, for example, a dairy producer has 
bred a line of Jersey cows capable of producing lactose-free milk. Development of milk niche markets 
would benefit producers, processors, and retailers. 

With herd management systems, it is possible to identify and produce specialty milk at the farm. Niche 
market development would require a highly collaborative effort on behalf of the producers, Dairy 
Farmers of Ontario (DFO, the marketing organization for Ontario dairy farmers), processors, and 
retailers. A project for diversion of milk at the farm for specific end use was discussed with an Ontario 
dairy processor who indicated there have been collaborative discussions with DFO for a project with this 
concept. Dairy is at the cutting edge of what we can do with cow-level sensors and, down the road, there 
is the potential for tailoring of specialty products. For example, if we feed our cows this variety of corn or 
soy does that flow through to the fatty acid profile of the milk? In turn, this milk would be a value-added 
product for specific types of dairy products like yogurt or cheese. 

Researchers identified significant opportunities for discovery by linking data from the farm through to 
processing. For example, can we redirect milk at certain times that would better serve cheese, liquid milk, 
or yogurt? Is the quality of milk produced by the animal affected by the quality of the crop in the feed, 
thus affecting the quality of the finished product?  

Numerous research and industry stakeholders see tremendous potential in an integrated PAT platform to 
solve the problems, address future challenges, create innovation, and empower researchers. Interviewees 
believe the path forward begins by building on successful pilot projects that demonstrate benefit to all 
participants, leveraging existing systems and data repositories. The system must be scalable and flexible, 
continuing to grow as more successful projects are implemented. Moving forward requires respecting and 
leveraging the expertise and resources we already have and building on those successes. The greatest 
barrier to engagement would be the confidentiality of the data and the proprietary nature of industry 
data. 

 Swine  

Canadian hog farmers are proud producers who provide quality food for consumers by raising pigs in a 
clean and well-managed environment.  

“An integrated system would allow the 

industry to optimize production and 

minimize waste, everyone benefits.” 
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Canada is a world leader in the pork industry, ranking third globally in terms of export volume.114 In 
2014, there were more than 13 million pigs on Canadian farms, including over three million in Ontario.115 
By the end of 2014, in excess of 26 million pigs were slaughtered in Canada.116 During that same year, 
Canada exported nearly five million live hogs that generated more than $491 million, and more than 1.1 
billion kg of pork worth $3.7 billion.117 By 2015, Ontario was home to 1,369 producers who marketed 
over five million hogs.  

In 2014, the Ontario pork industry generated $1.1 billion in GDP, $3.2 billion in economic output, and 
provided more than 20,000 full-time equivalent jobs. Approximately 27 percent of producers market 
fewer than 500 hogs per year, with 37 percent of producers marketing 500 to 3,000 hogs per year and 
36 percent marketing more than 3,000 hogs per year.118 

The Ontario Pork Producers’ Marketing Board (now known as Ontario Pork) was formed in 1946, and the 
provincial government enacted the Ontario Hog Marketing Scheme under the Farm Products Control Act, 
now called the Farm Products Marketing Act (FPMA). The FPMA is administered by the Ontario Farm 
Products Marketing Commission under the authority of the Ministry of Agriculture, Food and Rural Affairs 
Act. In 2010, regulatory changes allowed producers to market pigs directly to buyers or through an 
intermediary such as the Marketing Division of Ontario Pork.  

An overview of the Ontario pork industry can be found in Appendix D.2 

7.5.1 On the Swine Farm  

Producers are characterized by the type of production on their farm such as farrow-to-finish, farrow-to-
feeder, farrow-to-wean, nursery only, wean-to-finish, finish only, or boar studs. Production types are 
characterized by the type of the animal on the farm. For example, farms with only sows are farrow-to-
wean. Farms with sows and with a growing pig population include farrow-to-feeder or farrow-to-finish, 
and farms with only growing pigs include nursery, wean-to-finish, and finish only. Producers can belong to 
production systems where two or more farm sites are linked together by a common owner or management 
structure. Farms can also produce genetic stock for sale, such as replacement gilts or boars.  

National voluntary programs were developed by the Canadian Pork Council for producers to monitor, 
manage, and document on-farm practices: Canadian Quality Assurance (CQA, a HACCP-based on-farm 
food safety program) and Animal Care Assessment (ACA). The Code of Practice for the Care and 
Handling of Farm Animals: Pigs (the Pig Code) was updated in 2014 and provides another tool for 
producers to use that outlines and promotes sound animal husbandry and animal welfare practices. In 
Ontario, 85 percent of producers are enrolled in CQA/ACA.119 Producers who are CQA/ACA certified 
collect data on such attributes as feed, housing, and use of medication, and document animal husbandry 
practices. 

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. 

                                            
114 Source: http://putporkonyourfork.com/about/industry-facts 
115 Source: http://www.cpc-ccp.com/canadian_hog_farms.php 
116 Source: http://www.cpc-ccp.com/canadian_hog_farms.php 
117 Source: http://www.cpc-ccp.com/canadian_exports.php 
118 Source: http://www.ontariopork.on.ca/About-Us/Corporate-Profile 
119 Source: http://www.ontariopork.on.ca/Social-Responsibility/Farm 
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Hog producers carefully track all data related to production and operational costs, depending on type 
of farm. For example, tracked data may include data relating to production (average start and final 
weight), feed consumption, farrowings, mortality, morbidity, inventory, reproductive performance, 
breedings, water consumption, body condition, and close-out summaries. Producers also monitor the barn 
environment to ensure animal comfort and air quality.  

Pig producers also keep careful records on the costs of operations. Ontario pork producers participate in 
the national traceability program and are responsible for reporting pig movement data. In Ontario, 85 
percent of producers are enrolled in CQA/ACA.120 Producers who are CQA/ACA certified collect data 
on feed, housing, and use of medication, and document animal husbandry practices. Data collection and 
monitoring of key components of the operation varies from farm to farm, however. Some farms use 
paper-based systems, whereas others have adopted sophisticated technologies. Overall, the adoption of 
technologies on hog farms has been relatively low due to tight profit margins.  

Swine management software can be used for the collection of on-farm data. These types of software 
typically involve reporting on key parameters such as accurate inventory records, close out records, feed 
records, water consumption, mortality, morbidity, operational costs, reproductive key performance 
indicators, and non-productive days. These systems also provide a way for producers to monitor trends 
over time, an effective method of benchmarking KPIs within the herd. Swine management software varies 
in terms of sophistication, some only offering the most basic reporting on cost and production, while others 
have the ability to customize reports and integrate directly with feed manufacturer accounting systems. 
Some systems provide mobile devices for ease of data capture while in the barn. The more sophisticated 
systems are currently not widely used in Canada due to cost; only large herd operators are able to 
realize ROI with this system. It was estimated that only 50 percent of producers are using swine 
management software; those producers are managing 80 percent of the pigs, however.  

Technology can also be used to monitor water consumption through the use of meters. Some producers 
track water usage by written records of observed readings from the meter, while others do not monitor 
water consumption at all.  

A few producers are using technologies such as scales on feed bins to capture feed utilization. 

With increasing consumer pressure and impending regulatory changes regarding group or loose housing 
of pigs, electronic sow feeders, designed for precision feeding, have become increasingly popular. These 
feeding systems are able to capture a wide range of data on feed behaviour and feed consumption, 
including sow weight, time in and out of feeder, amount of feed consumed, and frequency of feeding 
events. 

In terms of other sources of on-farm data, swine producers often grow crops using pig manure as a 
fertilizer. Nutrient management is important for environmental health; more than 80 percent of producers 
test their soil for nutrient content and 50 to 79 percent test their manure for nutrient content.121 

Apart from collecting data on the farm, producers have online access to shipping data and carcass 
characteristics of their animals through Grading Data Explorer (developed by OMAFRA and Ontario 
Pork). Producers who market hogs their hogs through the Marketing Division of Ontario Pork have further 
access to reports such as historical statements, grading data, and health data. Carcass data are supplied 
by the various processors. 

Needs and Concerns Identified by Pork Producers 

A number of needs and concerns were identified: 

                                            
120 Source: http://www.ontariopork.on.ca/Social-Responsibility/Farm 
121 Source: http://www.ontariopork.on.ca/Social-Responsibility/Environment 
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1. Producers need cost effective technologies for data capture. 

For example, live animal weight is of interest to the producer as a measure of production 
performance. Some producers use scales for live weight and other producers will back-calculate 
using the carcass weight, assuming 80 percent dressing. The use of scales in transport trucks is 
another means by which to calculate live weight. 

2. Producer need systems that provide useable information from the data. 

Systems need to provide usable information from the data. For example, given the increasing 
concern for animal welfare and on-farm antimicrobial use, technologies that gather and document 
this information could greatly reduce the labour requirements for proof of practice.  

3. Producers need to understand the value of the data. 

Producers need to understand the value of the information. If the data are not perceived as 
having value, little effort will be given towards data collection. 

4. Producers need to develop the capacity to capture and compare feed efficiency across time. 

From one producer’s perspective, a good use of precise agriculture data currently collected would 
be reports and models to predict individual animal growth rates and feed conversions over time. 
Reports and models would need to consider the genetics of the animal.  

5. Specifics on market information and global export requirements are needed. 

Producers would not only like to have easy access global export requirements, but also a sense of 
consumer demands from different countries. With this information, producers could implement and 
document on-farm practices that satisfy specific market export requirements or consumer 
demands. 

6. Communication between all software systems on the farm is essential.  

There can be two or three software systems on the farm. Some monitor the sow side and others 
monitor the finishing side. Currently, these systems do not interface, requiring producers to monitor 
a number of different reports in different formats to monitor the entire farm. A central data 
repository would enable reports for whole farm management accessible to all members of the 
advisory team: veterinarians, feed representatives, and equipment dealers.  

7. Data captured on the farm needs to reside in a central repository with systematic backups and 

data archiving that is easily accessible to all members of the farm advisory team. 

8. Cost effective technologies to manage grow-finish pigs. 

9. Producers need cost effective technologies for improved efficiencies. 

Technologies to improve farm efficiencies are always welcome (e.g. estrus detection). However, 
they must be proven and cost effective.  

“What do we do with the data? The 

economics?” 
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Challenges 

Producers are concerned with upcoming regulations and consumer pressures regarding sow housing. 
Ontario hogs are housed in barns to protect them from predators and disease, and to provide shelter 
from the environment. Most sows in Ontario are housed in sow stalls, but 30 percent are housed in groups 
(loose), which allows greater freedom of movement.122 Changes to sow housing will require significant 
investment and changes to current management practices. 

A Precision Agri-Food Technology Platform 

When asked about participating in a PAT platform, one producer interviewed for this report indicated 
that producers will be concerned about who has access to their data. Another producer indicated that 
giving up their farm data for the greater good might be a hard sell; producers need to realize value 
from their data. 

7.5.2 Swine Veterinarians  

As important members of the swine farm advisory team, veterinarians are involved in activities such as 
the diagnosing and treatment of disease, administering vaccinations, and disease control. Veterinarians 
are expert advisors on a variety of topics including management practices, animal welfare, feeding 
strategies, breeding and genetics, and the barn environment.  

Veterinarians are heavy users of on-farm data, taking advantage of all reports and data generated for 
the producers. Some veterinary clinics provide bureau systems of herd management software as a service 
to their clients. Clients often provide the necessary information via USB; some clinics hire data entry 
personnel to enter paper-based client data.  

Veterinarians also collect data for their own use, for example, for analysis of production data prior to a 
farm visit. Clinics vary greatly in use of technology for data collection and reporting, however. Some 
clinics have data management systems that are entirely paper-based, using spreadsheets to generate 
reports when needed. Other clinics use herd management systems.  

One very progressive clinic interviewed for this report spent years developing and refining an internal 
management system, giving them the ability to customize reports or query on key criteria at any time. 
Their system allowed them to mine the data for valuable insights in how best to make important decisions 
regarding the economics of the farm or insights into emerging trends such as diagnostic sensitivity over 
time or effectiveness of vaccination programs. This particular clinic also developed a web-based service 
that their clients can use for online data entry. 

Needs and Concerns Identified by Swine Veterinarians 

A number of needs and concerns were identified: 

1. Methodologies need to be developed to glean important and usable information from on-farm 

data as these data are not being used to their full potential. 

One veterinarian commented on clients who only collect data on white boards or paper. One 
particular client does not collect data at all since no-one was using the data. The producer found 
information would leave the farm but not return, and was therefore of no value to them. 

                                            
122 Source: http://www.ontariopork.on.ca/Social-Responsibility/Animal-Care 
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2. Veterinarians need a way to assess how on-farm outcomes relate to veterinary activities. 

3. Veterinarians need to be able to extract raw data from on-farm systems in user-friendly formats. 

4. Systems that provide real-time monitoring of disease trends by integrating real-time data across 

the industry using sound epidemiological principles are needed. 

Challenges and Opportunities 

Swine veterinarians work diligently for the health and wellbeing of the Ontario swine herd. Accordingly, 
access to relevant and timely information is critically important. For example, veterinarians would like to 
understand how their services and on-farm activities are used by the producers and would also like to be 
able to link their work to outcomes on the farm. They need access to real-time disease surveillance 
systems to enable activities that significantly impact disease control and/or elimination. And, as 
veterinarians need to examine and analyze data to glean information relevant to their expertise, they 
require simple access to raw on-farm data in user-friendly formats.  

7.5.3 Equipment Dealers  

Equipment dealers are integral members of the farm advisory team.  

One product manager interviewed for this report believes technologies for precision agriculture will sky-
rocket over the next five years, with a focus on precision feeding. Electronic sow feeders (ESF) are not new 
to the industry and have been around for more than 30 years. This technology is well suited to group 
housing of sows. It is anticipated that, as a result of consumer pressure, retailers will require all pork 
producers to group house sows within the next five to ten years; furthermore, the Canadian Code of 
Practice (2014) for the care and handling of pigs requires all new buildings and renovations to 
accommodate group housing of sows in gestation, as of July 2014.123 This demand has driven advances 
in the technologies and functionalities of ESF, giving producers the ability to manage sows at a much 
higher and more precise level. 

The ESF systems vary with respect to functionality and ability to interface with swine management 
systems. The basic operation identifies the animal by scanning the ear tag and dispenses feed according 
to specific animal parameters (e.g., parity, body condition, and days of gestation). Where interfacing is 
enabled, parameters can be provided by swine management systems. If not, the system requires input 
from the producers. All systems mix water with the feed to increase speed of feed intake.  

Current algorithms are fairly straightforward using pre-programmed feed curves. More sophisticated 
systems allow producers to input feed curves developed by the producers, the herd veterinarian, and 
nutritionist to meet the specific needs of the farm. All systems allow for adjustments by the producer. More 
advanced systems are capable of delivering different rations, monitoring equipment for failure, and 
notifying producers when feed inventory is low. 

Adoption of ESF in Ontario today is low but is expected to increase exponentially over the next three 
years. 

                                            
123 Source: http://groupsowhousing.com/what-is-nshcp/ 

“If you don’t value or use the data that 

producers are collecting, the producer 

won’t collect it, it is far too labour intensive” 
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One product manager commented on how data reveal new insights. They foresee significant changes in 
the industry within the next generation of producers, who are very tech savvy and use technology in their 
day-to-day life. 

Needs and Concerns Identified by Industry Expert 

A number of needs and concerns were identified: 

1. Technologies are needed that measure back fat consistently on a daily basis. 

Back fat and body condition are used by producers, veterinarians, and feed representatives as 
indicators of metabolic status and animal performance. Therefore, technologies that could 
consistently and effectively measure body condition were identified as highly valuable. 

2. Benchmarking of farm equipment and their components in terms of life cycle, failure rates, and 

durability is needed. 

Equipment failure can seriously impact animal well-being. Equipment can fail for a variety of 
reasons; however, it would be good to know where to look first. Often, equipment failure is due to 
one specific commercially available component. Accordingly, guidelines and algorithms for 
identifying the source of equipment failure would be of great assistance to the producer. 

3. Technology for ease of data capture needs to be developed. 

The interviewee believes one of the biggest challenges facing the pork industry is on-farm 
antimicrobial use. Simple-to-use technologies for data capture could be useful in meeting this 
challenge.  

4. Changes are need in the Canadian regulatory environment  

One interviewee commented on the inability to bring new innovations to the market in a timely 
manner due to regulatory processes.  

7.5.4 Feed Recommendations for Swine  

Nutritionists and feed representatives employed by feed manufacturers are an integral part of the swine 
advisory team. Feed manufacturers spend considerable time and effort developing feed programs to 
optimize genetics and balance amino acid requirements and energy balance. Different feed 
manufacturers and representatives provide varying levels of service and management advice.  

Feed manufacturers, in consultation with their clients, provide producers with feed budgets. Feed budgets 
are feeding regimens that specify feed type and quantity by day of production, with consideration given 
to weight of pigs at the start of the regime and expected shipping weight. Feed representatives will 
monitor herds to ensure the pigs are progressing as expected and, if necessary, recommend changes to 
the feed budget. For example, changes may be indicated due to health or medications required in the 
feed. Feed manufacturers also manufacture and provide supplements and premixes for producers who 
mix feed on farm with their own grains or other feed ingredients. 
 
At the end of the production cycle, feed representatives summarize herd performance using carcass 
reports, weight of pigs at start and end, total feed consumed, and mortality rates. Clearly, as part of the 
swine advisory team, feed manufacturers, nutritionists, and feed representatives need access to timely 
and relevant information.  
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7.5.5 Pork Processors  

A number of provincial and federal pork processing plants produce quality pork products for Ontario, 
Canada, and global consumers. 

Processors collect large amounts of data. High level grading information and pricing is reported to 
producers either directly or through Ontario Pork. The type of data collected by processors includes 
temperature at time of receiving, unloading time, number of downer animals and subject hogs (those with 
obvious illness or abnormalities), total number shipped, quality data (e.g., fat, muscle, and weight of 
carcass), demerits, condemnation codes, and CFIA reportables. Processors also keep data on inventory 
sales and keep records required for provincial or federal certification.  

One particular processor is interested in collecting data regarding meat colour and texture to determine 
optimal traits for Japanese customers and is very interested in envisioning other uses for the data 
collected. However, there is very little transfer of data between processors and producers. 

A number of processors in Canada use the CSB-System (30 to 40 processors). CSB-System is an 
enterprise resource planning (ERP) solution built for the meat industry: a single system for managing all 
business areas including procurement, slaughtering, cutting, production, recipe optimization, and 
integrated price labelling. The CSB-system can export carcass information data for Ontario Pork. 

Processors also have available a number of technologies for carcass evaluation such as ultrasonic 
transducers that use a series of pictures to estimate the fat and muscle content for different meat cuts 
(e.g., ham and loins).  

Needs and Concerns Identified by Industry Expert 

A number of needs and concerns were identified: 

1. A system for data integration across the industry is required. 

A more integrated system within the industry would give producers more information about the 
meat they produce. Producers could use these data sets (e.g., lung, liver, and health data) to 
identify areas where the farm could be improved. In turn, processors would like more information 
on how animals were raised on the farm to provide more information to consumers. 

2. Systems are needed to auto-capture data required for HACCP-based on-farm food safety 

programs. 

A system to auto-capture data into a centralized system is needed, not only for data that is 
required for certification, but also for data that will be obtained via technologies still to be 
adopted. 

3. An efficient traceability system to trace meat cuts right to the farm is needed. 

One industry expert believes traceability is a challenge currently facing the industry. Today, 
traceability exists from cut to retail; however, trace-back to the farm is difficult and requires a 
few days of effort. The industry needs an efficient farm-to-retail traceability system. 

4. A consistent carcass grading system for market evaluation is needed.  

A consistent carcass grading system that estimates carcass composition in terms of fat and muscle quality 
is needed for market evaluation. Recently, a number of concerns have been raised concerning the validity 
of the current grading results.  
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Processors are an important link in the pork value chain. Flow of information to and from industry 
partners would provide opportunity for improvements on the farm as well as opportunities for greater 
market growth. 

7.5.6 Swine Genetics  

Genetic improvement of the Ontario swine herd is an important component of the production of quality 
pork products, as demonstrated by the success of Ontario pork exports. Genetic improvement requires 
collection of considerable amounts of genomic and phenotypic data. 

PigGen Canada is a nonprofit organization mandated “to represent the Canadian swine genetics industry 
with a single voice, and secondly to develop strategies and support for Canadian swine genetics research 
in concert with the priorities of the Canadian pork industry”.124  PigGen member organizations include 
Alliance Genetics, Canadian Centre for Swine Improvement (CCSI), Canadian Swine Breeders Association 
(CSBA), Designed Genetics, Fast Genetics, Genesus, Génétiporc, Hypor Canada, La Coop fédérée, PIC 
Canada, Topigs Canada, and essentially all swine genetic suppliers with active Canadian-based nucleus 
development programs. Research priorities identified by PigGen include health and disease resistance, 
meat quality and lean meat deposition, sow lifetime productivity, production efficiency, and animal 
welfare.  

The Canadian Centre for Swine Improvement (CCSI) is a national nonprofit organization whose activities 
include maintenance of national standards for data recording, genetic evaluation, and reporting and 
maintenance of a national database. Controlled access is through the CCSI website. CCSI maintains strong 
relationships with Ontario Swine Improvement (OSI), a nonprofit organization providing swine 
improvement and genetic products as well as the Canadian Centre for Genetic Improvement of Livestock 
(CGIL) at the University of Guelph. 

At the top of the breeding pyramid for swine are the purebred animals in the nucleus herd, the great 
grandparents of the commercial hog. Within the nucleus herd, animals are subjected to intense testing 
and selection through genomic evaluations. The middle tier is made up of multiplier herds, which produce 
the parents of the commercial hogs. Multiplier herds in Ontario are most often associated with particular 
purebred breeding companies. The third tier is the commercial hog. 

Genetic companies offer producers a variety of services such as custom breeding and selection programs, 
planned mating programs, ultrasound services, grading data management, and performance reports. 

More than 95 percent of producers breed their animals through artificial insemination. Producers often 
consult with their veterinarians, nutritionists, and sales representatives from genetic companies to select the 
genetics that will best meet the objectives of their farm. Genetics for the farm can be obtained as semen 
from boar studs or as gilt replacement animals from multiplier herds. 

In near future, producers will see innovative technologies for heat detection of sows on commercial farms.  

One industry expert interviewed for this report believes technologies that capture individual phenotypic 
data combined with genomic information will lead to many interesting discoveries.  

It was commented that a PAT platform could provide for the efficient and cost effective capture of 
phenotypic, management, and environmental data at the individual animal level. 

7.5.7 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. The organization consists of two divisions: 

                                            
124 http://piggencanada.ca/aboutus.htm 
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Ontario Pork Universal Services (OPUS) and Ontario Pork Marketing Division. Ontario Pork has the power 
to collect and share price data and collect fees on all classes of swine for the purposes of maintaining 
universal services. 

Ontario Pork maintains sophisticated information technology systems. OPUS administers and maintains a 
core database containing essential information (including location data) on primary players (e.g., 
producers, transporters, processors, assembly yards, and marketers). OPUS also administers and 
maintains data for the CQA and ACA programs, as well as a database for Ontario producer hog carcass 
information that includes grading records available to pork producers.  

Additionally, 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.  

OPUS provides services to all pork producers. These services include administering both national 
programs: ACA and CQA. Other services include communications, public relations, and consumer 
marketing activities. Additionally, OPUS provides biosecurity training and support and options for 
producers to manage their farms in an environmentally sound manner including the implementation of 
nutrient management plans and government relations. 

Ontario Pork Marketing “provides innovative marketing services for Ontario pork producers, specializing 
in sales, logistics, settlement and risk management”.125 Hog producers who market through Ontario Pork 
Marketing have access to a variety of analyses and reports such as historical statements, grading data, 
health data, and summary reports, as well as pricing data and industry statistics. 

One member of Ontario Pork interviewed for the purpose of this report reflected on the goal of the 
industry for more efficiencies in data integration. For example, redundancies that exist in some of the 
data that are captured need to be eliminated. As well, there are silos of data that are not well 
integrated. A system that could provide data to researchers in a systematic manner while maintaining 
security in terms of access and confidentiality would also be of benefit. One of the future challenges is 
how to collect and integrate data collected by technologies on the farm as they are unable to see how 
traditional databases will be able to keep up. 

Ontario Pork is aware of the pressures facing producers including managing and responding to social 
and environmental pressures. In response, Ontario Pork implemented a Social Responsibility Report, 
engaging the Ontario pork industry for continuous improvement in farm management, economic 
performance, environmental stewardship, animal care, food safety, relationships with community, and 
worker well-being. 

In concept, a PAT platform functioning as a data sphere or integration platform would be of interest 
where it could provide secure and confidential access to real time data in any format wherever and to 
whomever necessary. 

 Swine Conclusions  

Swine producers are in the business of providing Ontario, Canada, and the world with high quality pork, 
and spend considerable time and effort in the care and management of their farms and animals. 
Producers use a variety of data captured in a variety of manner to manage all aspects of their 

                                            
125 Source: http://www.oink.ca/Home 
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operation. Producers work with a trusted team of advisors that include service advisors, veterinarians, 
and nutritionists.  

A healthy swine industry requires concerted effort from all industry partners, producers, service providers, 
processors, and researchers. Swine researchers have strong ties with the industry. Research activities focus 
on solving the problems and answering the needs of the industry as a whole. 

Currently, adoption of technologies on swine farms is relatively low. In general, swine producers are 
willing to adopt technologies to improve farm efficiencies, lower costs, and improve quality of life; ROI is 
extremely important, however, as successful swine production requires careful consideration of on-farm 
economics. Successful pork producers require intimate knowledge of the economics of the farm, the 
factors that influence production, and strategies to optimize cost of production. At the same time, 
producers must ensure the highest standards of animal health and welfare and environmental 
sustainability. 

Producers would like technologies that are easy to use and capture data efficiently. However, producers 
need to see value in the data. For example, the data need to inform them of market opportunities or 
used to inform decisions that need to be made on the farm (e.g., feeding strategies, breeding strategies, 
and estrus detection). The systems on the farm also need to be integrated where producers can see and 
share their data with their advisory team in user friendly formats. The data also needs to flow to 
researchers. Efficient data capture on the farm translates to efficient collection of data for research. 

A number of industry stakeholders identified the need for data integration and standardization across 
the industry. With an integrated data system, producers with sound management, animal welfare and 
sustainability practices could be recognized and given value for their efforts. 

Integration of data across the industry will enable researchers—in collaboration with industry partners—
to assess the impact of key factors on the quality of pork produced in Ontario. These key factors include 
on-farm practices, feeding strategies, health, genetics, housing, environment, and animal welfare, which 
are vital for the industry to grow and remain significant contributors to the provincial economy.  

“How do we integrate different sources of 

information to be used for explanatory 

purposes? We may be able to provide the 

answer but we need to identify the value.” 

“In an ideal world data would not be 

duplicated and would reside in one place 

with access as required.” 
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Researchers commented on the need for a provincial surveillance system using real-time data collected 
from all data relevant sources. For example, the data can be sourced from producer records from herd 
management systems, animal health assessments, and feed manufacturers. Data from provincial and 
federal meat plants and diagnostic laboratories can help monitor disease trends at the barn, regionally 
and provincially.  

As health care providers, veterinarians are on the front line when it comes to disease management. Access 
to real time disease surveillance systems would give them a valuable tool, providing insightful information 
so vital for disease management. Access to a real-time disease surveillance system for all industry 
stakeholders would have a significant positive impact on the spread and control of disease in the Ontario 
swine population.  

The industry is under consumer pressure to group house all sows by 2020. New barns will need to be built 
and old barns retrofitted, requiring significant investment on the part of producers. Production numbers 
may also be affected as new or retrofitted facilities will have reduced animal capacity. Precision agri-
food technology with solid decision support systems will be needed more than ever in order to optimize 
the use of farm resources. Researchers are interested and have identified the need for building decisions 
support systems based on animal biomodels able to adjust for farm specific practices. This enhanced 
decision support systems development will require access to integrated industry data. 

A farm-to-retail traceability system was also identified as an industry-wide need. Researchers believe 
traceability will be key to looking at all of the following in an integrated manner: consistent production, 
animal health and welfare, environment, antimicrobial use, profitability, sustainability, and global 
competiveness. 

Researchers believe genomics will become a major component of the industry, and the amount of data 
generated through whole genome sequencing of animals and their pathogens is expected to be 
exponential. Growth of genomic data will advance many areas of swine research including disease 
modeling, antimicrobial use, and animal nutrition. 

Environmental, genetic, and nutritional interaction has an extremely significant impact on animal 
performance. In a non-limiting environment this is understood, but there is a substantial gap in our 
understanding of these interactions in commercial environments. Researchers who have concentrated their 
efforts on feed efficiency and conversion are now looking at the concept of animal robustness, that is, the 
effect of stress on animal performance. This investigation will require knowledge concerning the genetics 
and management of the animal. Feed presents the biggest opportunity to manipulate environmental 
impact and influence profitability and expression of genetic potential.  

“When a pig comes to market, is there a way we could 

provide the customer with the entire profile of the animal, 

where she’s been, demonstrate good health and welfare 

practices, even her genotype from a snip of hair at birth?” 

“Genomics is going to take gigantic steps in 

our industry if anything will.” 
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Further challenges facing the swine industry include European consumer demands to end the practice of 
castrating male pigs, which may prove to have significant implications for the export of pork products. 
Meat produced from uncastrated male pigs is associated with boar taint, an undesirable odour or 
flavour. Researchers believe the problem with boar taint can be solved through genomics research. 

One researcher would like data for network analysis to be seamlessly integrated with nucleotide 
sequencing of pathogens, on-farm data, and animal movement to understand the mechanisms of disease 
spread and risk. These models will result in tremendous amounts of data being generated, and that data 
load, in turn, will require significant incremental computer capacity. 

A number of discussion points addressed a PAT platform. Producers are concerned about who would have 
access to their data. Researchers commented that a PAT platform needs to provide a unique service not 
currently provided by developers and businesses. A PAT platform would require dedicated human 
resources with clear mandates on responsibilities. One researcher commented that a centralized PAT 
system needs to be built in order to ensure access to data for research purposes; if this system is built by 
private industry, access will be greatly compromised. 

 Poultry  

Canadian farmers produced egg and poultry products worth $3.9 billion in 2015, contributing 6.9 
percent of cash receipts to farming operations.126 The industry consists of two production streams: egg 
production and meat production from broiler chickens.  

Canada’s poultry industry is regulated by a supply management system. Provincial governments control 
domestic production; while the federal government manages inter-provincial and export trade. 

7.7.1 Primary Genetics  

Primary genetics companies are in the business of providing superior animals through the process of 
animal breeding and selection based on genetic value or merit. Primary genetics companies typically 
supply grandparent and/or parent stock for the commercial flock. In genomics, the attributes of most 
interest include feed efficiency, production, and livability. 

Genetic companies collect data on a wide range of phenotypic traits and, through statistical models, 
evaluate the genetic value of the animal. One industry expert commented on the interest for using 
precision agriculture technologies for phenotype data collection such as feed intake or animal behaviour. 

Industry experts in primary genetics were interviewed for the purposes of this study. A summary of 
findings are included below. 

Needs and Concerns Identified by Industry Experts 

A number of needs and concerns were identified: 

                                            
126 Source: http://www.agr.gc.ca/eng/industry-markets-and-trade/statistics-and-market-information/by-product-
sector/poultry-and-eggs/poultry-and-egg-market-information/industry-profile/?id=1384971854389 

“The ultimate goal for prediction of disease 

outcome and risk would be to combine 

whole genomic sequence with animal 

movement.” 
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1. Production and environmental data needs to be collected and integrated in order to develop 
good decision support tools. 

Genetics companies are interested in what is best for their clients, and strive to remain current as 
to their clients’ needs. For example, most sensor systems currently in use are alert-oriented only, 
and do not collect external information, that is, provide the type of information that would 
support decision making. Good decision support systems are needed that provide actionable 
outcomes to allow producers to maximize the genetic potential of their animals. 

2. Industry benchmarks are needed. 

Benchmarking is an important tool for comparing genetic standards and requires pooling of data 
across the industry. Benchmarks are needed within the industry, aggregated across a variety of 
attributes such as region or management practices. 

Opportunities 

The interviewees anticipated significant growth potential in genomic data with the decreasing cost of 
whole genome sequencing. They saw the greatest potential for precision agriculture technologies in the 
ability to monitor the micro environment of the bird to address such issues as birds dead on arrival (DOA) 
after transport to processing. One interviewee commented on how precision agri-food technologies could 
provide their on-farm advisors with the ability to remotely monitor their client’s operations, giving them 
more time per client and the ability for early identification of issues on the farm. 

A Precision Agri-Food Technology Platform 

Participation in a PAT platform would depend on the specific project. The project would need to bring 
value to multiple stakeholders including their clients. One industry expert believed they could benefit from 
an integrated platform where they could have access to data on commercial management practices, 
environment, and production. Another industry expert saw no value in on-farm commercial data for 
genomic research, however; the data is outdated by the time it is collected. Moreover, the data is also not 
standardized and prone to quality control issues.  

In future, if a disease were to become endemic, collection of on-farm commercial data may be of value. 
As well, the data used for research and development are highly proprietary and it is highly unlikely these 
sets data would be shared. 

7.7.2 Chicken – Broilers  

Canadian farmers take great pride in raising high-quality chicken and are committed to using sustainable 
production practices. Canada was home to 2,653 chicken farmers and 40 broiler stock hatcheries in 
2014.127 In that same year, Canada produced more than one billion kilograms of chicken with 60 percent 
of production occurring in Ontario and Quebec.128 The chicken industry in Canada contributes over $6.5 
billion to Canada’s GDP, and chicken exports worth more than $281 million go to such countries as the 
United States, the Philippines, South Africa, and Taiwan.129 The chicken industry in Canada is supply 
managed. 

Ontario has the largest chicken producer, processor, and consumer base in Canada, with over 200 million 
chickens grown each year by more than 1,000 chicken farms. Ontario is also home to approximately 18 

                                            
127 Source: http://www.agr.gc.ca/eng/industry-markets-and-trade/statistics-and-market-information/by-product-
sector/poultry-and-eggs/poultry-and-egg-market-information/industry-profile/provincial-poultry-
facts/?id=1416334346829 
128 Source: http://www.agr.gc.ca/eng/industry-markets-and-trade/statistics-and-market-information/by-product-
sector/poultry-and-eggs/poultry-and-egg-market-information/industry-profile/?id=1384971854389 
129 Source: https://www.fcc-fac.ca/fcc/agKnowledge/publications/ag-sector-guides/pdfs/poultry-facts.pdf 



User Needs Assessment Final Report 

Page 109 

primary processors; including the primary processing of chicken, the industry contributes $2.72 billion to 
the Ontario economy, with a GDP of $1.38 billion. The industry supports 19,183 full-time equivalent jobs 

in Ontario.130  

An overview of the Ontario broiler chicken industry can be found in Appendix D.3 

7.7.2.1 Broiler Breeders Growers  
The broiler breeder growers and broiler hatcheries operate under a supply managed system 
administrated by the Ontario Broiler Hatching Egg & Chick Commission (OBHECC). 

In Ontario, the broiler hatching egg industry is required to implement sound production practices and 
record keeping for the Canadian Hatching Egg Quality program (CHEQ) program and the farm 
biosecurity records administered by the Ontario Broiler Hatching Egg & Chick Commission (OBHECC). 
OBHECC also administers the supply management system for broiler hatching eggs and chicks in Ontario. 

Parents of the commercial broiler chicken are produced by broiler breeder growers. Broiler breeder 
growers are engaged in the growing of breeder pullets (females) and/or breeding cockerels (males) 
beginning when the chicks are one day old and ending when the birds are transferred to the laying 

facility at approximately 183 days old−at which time, the pullets are referred to as breeder hens. In the 
laying barn, breeder hens produce fertilized eggs that are transferred to the hatchery. Breeder flocks 
are typically kept for up to one year.131 

The hatchery is the facility where eggs are incubated and broiler chicks are hatched. Broiler chicks (both 
male and female) at one day of age are shipped to commercial chicken farms and are grown for the 
purposes of producing meat for consumption.  

Besides data collected for regulatory purposes, information is collected on breeder flocks for the 
grower’s own internal purposes (e.g., age of flock, services flock received, mortality, production, and 
hatchability). Some of the data from the breeder flock trickles down to the hatchery, but is limited in 
scope. 

At the hatchery, besides data collected for regulatory purposes, extensive information is collected for 
internal purposes; such as information regarding the breeder flock of egg origin (e.g., week of lay, 
breed, and identifier). Hatcheries also monitor many aspects of their operation including barn 
environment (e.g., temperature and humidity), hatchability, and the handling process. When chicks are 
one day old, they are placed on commercial broiler farms. Data captured at time of transfer includes 
name of broiler producer and the services chicks received, as well as origin, number, and type of chicks 
placed on the broiler farm. This information is reported to OBHECC using a web-based service for the 
OBHECC traceability system. OBHECC systematically uploads data to the Chicken Famers of Ontario 
(CFO). 

Data at the hatcheries are collected using a number of technologies ranging from simple spreadsheets 
and databases to systems designed for traceability to track the egg from the broiler breeder farm to the 
hatchery. The hatchery interviewed for this report is in the process of implementing an enterprise resource 
planning system (business process management software system). The hatcheries also have extensive 
documentation on standard operating procedures (SOPs).  

                                            
130 Source: http://www.ontariochicken.ca/About-CFO/Economic-Impact.aspx 
131 Source: http://www.farmfoodcare.org/canada/wp-content/uploads/2016/03/Fact-Sheet-Chicken-2016.pdf 
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7.7.2.2 On the Chicken Farm  
Chicken farmers spend considerable time and effort managing their farms. Chickens are loose housed on 
each barn floor (a flock). The broiler chicken farmers operate under a supply managed system 
administrated by Chicken Farmers of Ontario (CFO). 

All chicken farmers in Ontario are required to keep records for the On-Farm Food Safety Assurance 
Program (OFFSAP), the HACCP-based on-farm food safety program. Farmers “adhere to OFFSAP 
through comprehensive flock management, which includes records administration, yearly audits, testing of 
water, advanced biosecurity and stringent animal care”.132 A portion of barn-based data capture is 
moving from paper-based to an electronic system as described below. The production cycle for the flock 
begins when day-old chicks are placed in the barn from the hatchery and ends when the flocks are 
transported to the processor. The length of the production cycle depends on the market for which the 
birds are grown; small birds weighing around two kilograms will reach market weight by five weeks 
where larger birds weighing from two and a half to four kilograms reach market weight between six to 
eight weeks of age. Typically, broiler farms will raise and ship six flocks per year.133 

Effective management requires the collection and management of on-farm data. For each flock, data are 
collected throughout the production cycle. CFO has implemented CFO Connects, a technology platform 
that includes standardization and automation of industry operations and systems. Through CFO Connects, 
information regarding the placement of chicks in the barn provided by the hatchery; the collected data 
include the barn and floor number where chicks were placed, the sex of the chicks, the chick hatchery 
(unique identifier supplied by hatchery), and placement date, as well as vaccines and medications the 
chicks received at the hatchery is electronically captured. The data described here is used to populate 
what is commonly referred to as the flock record, or Form 3. 

As the flock grows, more data is added to the flock record such as the vaccines and medications provided 
during the grow-out period. As the flock nears the end of the production cycle, data concerning the 
approximate number of chickens for marketing and the expected average weight of the birds at age in 
days is added to the flock report. At this time, farmers, processors, and transporters organize the number 
of trucks and crates required to transport the birds to the processor. 

CFO Connects electronically captures data concerning time of last feed, last access to water, planned 
start of catching, actual start and end time of catching, number of crates, number of chickens per crate, 
and total number birds are captured for each truckload (commonly referred to as Form 6). Comments on 
the flock condition and catching process can also be entered on Form 6.  

The processor receives a copy of Form 3 for each flock at time of processing and a copy of Form 6 for 
each truck. Through CFO Connects, the forms are continually updated as new information is added. For 
example, the hatcheries provide information regarding chick placement at the farm and this information 
populates Form 3. The farmer can access this information and validate it where necessary. Producers, 
transporters, and processors all participate in reporting the data to CFO Connects and have permission-
based access to the forms as required. 

Other data typically collected by chicken farmers include daily mortality, feed consumption, water 
consumption, and average daily weight gain.  

Farmers make use of equipment and technologies with varying degrees of sophistication to monitor their 
barn environment (climate systems), lighting programs, water consumption, and feed consumption. One 
farmer’s climate system consists of a “brain” (control centre) on each floor of the barn, for example, 

                                            
132 Source: http://www.ontariochicken.ca/About-CFO/Quality-Chicken/On-Farm-Food-Safety-Assurance-Program.aspx 
133 Source: http://www.farmfoodcare.org/canada/wp-content/uploads/2016/03/Fact-Sheet-Chicken-2016.pdf 
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where programs monitor and adjust for ventilation, air intake, temperature, fans, and air lines. This 
particular system also monitors water consumption by data collected from the water meter.  

A separate controller on each floor collects random weight information on the birds in the flock. In the 
barn office, a software system integrates all the data on lighting, environment, water consumption, and 
bird weights. The more sophisticated systems manage and monitor all activities on the barn floor where 
farmers can make adjustments to the systems from their computer or through applications on their cell 
phone. Live video feed is also used to monitor the birds. Data from these systems are typically flow-
through; although more sophisticated systems will keep summary statistics on key parameters for a limited 
time. According to one industry expert, very few farmers are using the more sophisticated systems and 
typically, farmers manually chart the high and lows of barn temperature and humidity or water 
consumption every morning to ensure the flock and the barn environment are performing as expected.  

A farmer interviewed for this report commented on how these systems significantly reduce the amount of 
time and effort required to monitor their flocks. On their farm, to walk through all the barns and inspect 
the birds requires three or more hours. With the systems currently in place, farmers can readily identify 
areas of concern that require further investigation. 

Needs and Concerns Identified by Chicken Farmers  

A number of needs and concerns were identified: 

1. Farmers are concerned about the security of systems that monitor the barns. 

One chicken farmer expressed his concern over the security of the applications that can be used 
to adjust and monitor the environment of the barn. If someone was to hack into his system, the 
outcomes could be catastrophic. 

2. Farmers need to be able to access data from across the industry. 

Farmers would like more information on factors that affect their production performance. For 
example, one farmer mentioned a push to raise chickens without antibiotics by mid-2018. They 
want to know how this direction will affect their bird density. Breeds also change quickly in the 
industry, so farmers need to be able to react quickly to these changes. For example, one recent 
chick placement consisted of a breed new to their operation. With no on-farm records from 
previous flocks, managing new breeds is difficult. Management would be far less difficult with 
access to flock information from other farmers who have experience with the new breed. There 
are many factors that affect flock performance and access to aggregated data could provide 
information on how best to manage for optimal performance.  

Another farmer mentioned times where there were health issues with the chicks he received. 
Having access to information from other producers who received chicks from the same supplier 
could help him identify how to manage that particular health issue. 

3. Redundancies in data collection need to be reduced. 

One producer commented that they have systems that collect a good portion of the data required 
for OFFSAP, the on-farm food safety program. However, farmers are still required to fill in paper-

“I need the data to get the best 

performance.” 
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based forms. Systems are needed that reduce the effort required for data collection and 
minimize redundant data capture. 

4. Farmers need applications for data capture.  

Applications that easily and efficiently capture data as farmers walk through their barns is 
needed, for example, to capture mortality data. To minimize liability, one farmer would like to 
have applications to capture data that document due diligence. It is becoming more and more 
important to demonstrate good management practices. Applications that collect this type of data 
are needed.  

Another farmer would like applications for recording manure management practices. For example, 
farmers may be sending their manure to mushroom growers, but how long and where the manure 
sat has significant implications for the nutrient profile. This type of information or data sharing 
across commodities is very valuable, helping crop farmers make better decisions on manure 
spreading. 

Challenges 

One of the biggest concerns identified by producers is the market demand to raise antibiotic-free birds. 
This requirement would require significant changes to current facilities and a correspondingly significant 
financial investment.  

A Precision Agri-Food Technology Platform 

No specific barriers or concerns were mentioned about a PAT platform. However, one producer mentioned 
the importance of understanding data within the context in which they are collected. For example, in 
examining trends in weight of the birds, one can often see dramatic decrease towards the end of the 
production cycle. Without context, one could assume the birds were losing weight due to illness, when in 
fact larger birds who prefer not to move are not stepping on the weigh scales, resulting in a biased 
estimate of average bird weight.  

7.7.2.3 Poultry Veterinarians  
Poultry veterinarians offer a wide variety of services for the health and welfare of the birds. Services 
typically include health monitoring, sample collection for diagnostics, water testing, feed sampling, 
evaluations of barn environments, vaccination programs, disease prevention strategies, and expert advice 
on productivity or flock mortality. The poultry veterinarian interviewed for the purposes of this report uses 
a paper-based system for record keeping. 

7.7.2.4 Equipment Dealers  
Equipment dealers provide a wide variety of equipment to chicken farmers: cooling and ventilation 
equipment, feed bins, feeders, feeding systems, lighting equipment, heating equipment, and watering 
systems. A number of climate control systems have controllers for ventilation, heaters, misters, fans, heat 
mats, and lamps. These systems are capable of monitoring such measures as temperature, heater run 
times, water consumption, and relative humidity. Bin scale weighing systems are available for accurate 
real-time feed inventory and consumption. However, according to one industry expert, very few broiler 
operations are using bin scale weighing systems. Bird weighing systems provide information such as 
average daily weight gain.  

The systems vary in sophistication. The more sophisticated systems integrate all components of the barn 
including bird and feed bin scales for easy monitoring and allow for zone management for different 
areas of the barn. Various systems are capable of wireless connection to the internet or barn computer 
and alert messaging via text messaging or email. Typically, the data are not stored in a central 
repository. 
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One equipment dealer interviewed for this report commented that some producers feel the algorithms 
developed for these systems are not working as expected and prefer to rely on their own experience to 
manage the barn environment. 

7.7.2.5 Feed Recommendations for Broiler Chickens  
Nutritionists and feed reps employed by feed manufacturers are an integral part of the broiler flock 
advisory team. Feed manufacturers spend considerable time and effort developing feeding programs 
that balance performance with feed cost while considering present-day genetics, management practices, 
and facilities. Different feed manufacturers and reps provide varying levels of service and management 
advice.  

Feed manufacturers, in consultation with their clients, provide producers with feed budgets. Feed budgets 
are feeding regimens that specify feed type and quantity by day of production. Different regimens are 
offered depending on a producer’s target live weight, days to market, and sex of bird. Feed reps will 
monitor flocks to ensure the birds are progressing as expected, and if necessary recommend changes to 
the feed budget; for example, due to morbidity or mortality. Feed reps communicate pertinent 
information to the feed manufacturer such as information on bird mortality, morbidity, or other factors 
that can affect feed delivery. Feed reps also notify feed manufacturers of projected shipping dates in 
order for the feeding programs to adjust for time off feed prior to shipping. Communications with flock 
veterinarians may be required when medications delivered in the feed are necessary.  

At the end of the production, feed reps summarize flock performance results such as average daily gain 
(ADG), feed conversion, mortality, and the economics of the flock. Parameters are tracked over time for 
each producer and can also be used for comparisons at the aggregate level. This information can be 
used to modify feed programs for future production to optimize feeding strategies. 

Feed manufacturers offer further services on lighting programs, environment control, heat stress 
management, litter management, stocking density, water quality, and consumption as well as feed 
withdrawal prior to shipping. 

One particular feed manufacturer interviewed for this report provides an automated feed delivery 
service for broilers. Delivery predictions are based on previous feed intake history, mortality data, and 
growth rates. 

7.7.2.6 Chicken Transporters  
The Poultry Service Association (PSA) is “an Ontario not-for-profit membership organization designed to 
represent individuals and companies involved in the handling and transportation of poultry.”134 Members 
include transport companies, poultry catching companies, and live haul transportation companies, as well 
as other poultry service providers. The association provides information and materials that focus largely 
on improved poultry handling, communication within the poultry handling sector, and enhanced worker 
safety.  

In Ontario, the PSA represents approximately 90 percent of the live-haul poultry business by volume and 
85 percent of the commercial poultry catching.135 Catchers in Ontario need to have undertaken relevant 
animal welfare training. Transporters also need to have taken relevant animal welfare training; they must 
also have completed the Canadian Livestock Transport Certification Program. Best practices for the 
loading and transporting of birds is documented in “Should This Bird Be Loaded?”,136 an industry-wide 
initiative made possible with support from OMAFRA, the Poultry Industry Council, University of Guelph, 
Ontario Farm Animal Council, Chicken Farmers of Ontario, Egg Farmers of Ontario, Turkey Farmers of 

                                            
134 Source: http://www.poultryserviceassociation.com/about.html 
135 Source: http://www.poultryserviceassociation.com/about.html 
136 Source: http://www.livestockwelfare.com/wp-content/uploads/Decision-tree-handbook-final.pdf 
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Ontario, Ontario Broiler Hatching Egg and Chick Commission, and the Association of Ontario Chicken 
Processors. 

Through CFO Connects, transporters provide information for Form 6 regarding the loading and transport 
of the flock (e.g., catch times, identifiers, and load sizes) via texting, login to a web-based platform from 
a smart phone application, or entry at processing plant. The information is checked against the bill of 
lading and can be updated by the processor. Transporters also collect internal data relevant to their own 
operations such as projected weights versus actual weights, load volumes, and number of birds dead on 
arrival (DOA) per load.  

Needs and Concerns Identified by One Industry Expert 

A number of needs and concerns were identified: 

1. Relevant information on weather conditions is needed. 

One transport company interviewed for this report indicated they had made several attempts to 
incorporate Environment Canada weather station data. However, there was too much discrepancy 
between the farm and the weather station for the data to be useful. As weather conditions 
directly affect whether birds should be loaded and transported, accurate weather information 
connected to the farm would be extremely valuable. 

2. They require access to integrated data across the industry. 

Transport companies need accurate numbers on bird inventories and weight before they arrive at 
the farm to transport the birds. Accuracy of inventory numbers and bird weights depend on flock 
mortality, feed conversion, water consumption, flock health, barn environment, species; and even 
information on the broiler chicks themselves such as disease. Counts and projected weights are 
often imprecise, which greatly impacts flock transportation. Transport stress has a large impact on 
birds with health issues. Weather is another factor to consider: for example, larger birds can 
tolerate cold but not heat, while smaller birds can tolerate heat but not cold. Breed is also 
important; if you are dealing with a less robust bird, you can adjust loading and lairage times.  

3. A decision support system is needed, built on “Should This Bird Be Loaded?” 

Having accurate flock information would lead to better decisions being made for the loading and 
transport of birds and significantly affect the number of DOAs and animal welfare issues (e.g., 
birds remaining on the farm because they cannot be loaded). What the industry needs is an 
electronic decision support system based on best practices as documented in “Should This Bird Be 
Loaded?” An integrated industry-wide data system would enable all these activities. 

4. Research relevant to the Ontario industry 

The industry needs research that is relevant to the Ontario industry. For example, numerous 
papers have been published in Europe and elsewhere that examine the environmental and 
operational factors affecting DOA. But the weather in Europe is not reflective of the weather in 
Ontario; how the industry operates in France is not how the industry operates in Ontario. One 
study examined the effect of climate control in transport trucks on DOA—however, the journeys 

“There are layers and layers of data out 

there.” 
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were eight to 12 hours long, completely irrelevant to Ontario. Approximately ten primary factors 
affect DOA in Ontario: research is needed that examines these factors and their interactions. 
With that information, it would be possible to determine how best to address DOA in Ontario. 

Rural Connectivity 
One interviewee commented on internet connectivity at the farms. There are some small communities and 
religious groups who are not interested in internet connectivity. Some communities only have dial up, some 
farmers use cellular networks and others satellite. In general, farmers do not have access to high speed 
internet; therefore, to get a steady flow of data in real time could be problematic. The interviewee 
estimated that 10 to 20 percent of farmers have issues with connectivity, but many of these farmers may 
not be interested in having internet access. 

 
A Precision Agri-Food Technology Platform 

When asked about participating in an integrated PAT platform, the interviewee commented they could 
not see why anyone would not want to participate. The question will be: How do we integrate our data 
but remain independent? We would need proof of concept and a successful pilot project. 

 

 

In three to five years, they envision more and more information will be coming off the farms. More 
variables will be monitored in real time and managed in real time, to the nth degree.  

7.7.2.7 Chicken Processors 
Federal and provincial legislation requires that all chicken intended for human consumption be 
slaughtered at provincially or federally inspected facilities. Ontario has a number of either provincially 
or federally inspected processing plants. 

Processors collect massive amounts of data concerning their operation. 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, and time off feed, as well as post mortem data. 

Operational data for processors typically resides in an enterprise resource planning system and are 
often used to provide reports to track trends on a weekly and monthly basis, often by category of bird. 
Processors often engage in internal projects. Project data sets are often collected by researchers and 
stored in the form of databases or excel sheets on personal computers. One interviewee noted that even 
within companies, individual databases exist and are not necessarily connected. 

Processors are responsible for coordinating transportation of the chickens from the farm to the processing 
plant, and make decisions related to pick up time, the number of trucks, number of crates, and crate 
density. It was noted that ERP systems for any processors in Ontario have not been able to effectively 

 “If there is anything that can make the industry better, producing a better bird, 

better yields and conversion, less culling, condemnations and DOA, increase 

catching efficiency, more uniform bird, transporter better able to handle any 

problems that may arise. Even at the processing end, why wouldn’t people 

support it?” 
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manage, coordinate, and schedule the catching of birds and their subsequent transportation from the 
farm to the processor. This task requires extensive use of Excel spreadsheets and human expertise. 

Needs and Concerns Identified by One Industry Expert 

A number of needs and concerns were identified: 

1. A national surveillance system has been identified as a high need. 

A national group with expert members concerned with animal and human health identified the 
need for a national surveillance system. The national system would not be commodity- or subject-
specific. The national group also identified the importance of building a network of networks to 
leverage all data and resources available in Canada. 

2. Industry data are not being used to full potential. 

More industry collaboration is needed to ask questions of the data. The industry also needs to use 
the data to create meaningful information; for example, benchmarks are required where the 
industry can produce meaningful trends over the seasons and years. With the current system, what 
‘normal’ means is not fully understood; neither are expected values and the amount of inherent 
variability. 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? 
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.  

3. Access to industry-wide data is required to provide valuable inputs that are necessary for 
efficient processor operations. 

One interviewee observed that there is value in having access to other industry data such as test 
results on salmonella from the hatcheries in order to estimate prevalence, results from avian 
influenza testing, daily mortality from the farms, and average weight of birds by category. 

Being able to ask the right questions and provide unbiased informative reports is where 
researchers are needed. Without question, independent researchers are needed to provide 
reports that can be used with confidence. 

4. An industry-wide standardized audit system is needed that is capable of leveraging electronically 
captured data.  

Retailers are facing significant challenges with respect to auditing; retailers typically need to 
satisfy no fewer than 15 audits per month. The audit pressure on retailers is now trickling down 
into the rest of the industry. The entire industry needs a system of standardized audits where 
electronically captured data can be used to inform the reports.  

Opportunities and Challenges 

By far, one of the most pressing issue in the industry today is the need for accurate prediction of bird 
weights at the time the birds are transported. Currently, processors only access an estimate Form 3 
(provides information on the flock throughout the production cycle) that has been provided by the 
producer. These estimates are highly variable and at times inaccurate. Inaccurate weight projections 
directly impact the producer, catchers, transport companies, and processors when inadequate number of 
trucks or crates arrive at the farm for transportation of the flock. Grossly inaccurate projections can 
ultimately lead to issues with animal welfare. An accurate weight prediction model would require inputs 
such as flock mortality records, feed consumption, breed of bird and records concerning flock health. 
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The industry is also concerned with impending changes to modular loading of birds that is being driven 
by consumer demand. This change would require an extensive retrofit of transport trucks, processing 
plants, and all SOPs currently in practice for the safe and humane loading and transportation of the 
flock. We need a comprehensive analysis to examine the expected gain in animal welfare in light of the 
financial cost to the system and ultimately the consumer. 

One interviewee identified a number of other future challenges facing the industry including disease 
issues, consumer perception, and antimicrobial use. Currently, antibiotic use on the farm is carefully 
recorded by producers. However, a system is need that not only compiles the data, but collects 
information on outcomes also. This kind of system would provide extremely valuable information on how 
and where antibiotic use on farm could be eliminated. 

A Precision Agri-Food Technology Platform 

When asked about participating in an integrated PAT platform, interviewees expressed definite interest. 
However, confidentiality of the data is of utmost importance; confidentiality must be demonstrable. 
Second, there must be proven benefit to the industry. One interviewee believed a PAT platform overseen 
by an independent entity could provide data security and, at the same time, allow access to the 
researchers who can confidently address industry challenges. Currently, a number of projects are 
underway and people are working diligently to address many of these challenges; however, an 
overarching entity is needed to provide secure data integration. 

7.7.2.8 Ontario Broiler Hatching Egg and Chick Commission  
The supply management system for broiler hatching eggs and chicks in Ontario is administered by the 
Ontario Broiler Hatching Egg and Chick Commission (OBHECC). The commission is 

…responsible for inspecting producer and hatchery premises, to verify that facilities conform with 
OBHECC standards and that production is in line with allocated quota. The Commission also sets 
prices for the growing of broiler breeder replacements, broiler hatching eggs and day-old broiler 
chicks, based on cost of production surveys performed by an independent accounting firm.137  

OBHECC administers the CHEQ program, the HACCP-based food safety program, and the required 
OBHECC Farm Biosecurity program and provides a web-based reporting service for data entry. 
Automated data transfer allows data to be transferred from the OBHECC system into the CFO Connects 
platform for the purpose of industry-wide traceability.  

The OBHECC traceability system provides a number of online forms to collect a variety of data necessary 
to meet regulatory requirements and for operations. Data collected on hatchery operations include egg 
origin as in breeder flock identification, age of breeder flock that produced the eggs, number of eggs 
set and non-set, and hatch information.  

Placement data concerning chick placement onto commercial broiler farms includes where the chicks were 
placed, placement date, chick numbers, and any services the chicks received. Data concerning disposition 
of spent fowl includes such parameters as shipping numbers, destination, and number of male/female 
birds in the flock. OBHECC also collects operational data necessary for business operations and the 

                                            
137 Source: https://www.obhecc.com/#/home 

“I need accurate data to drive forward 

planning.” 
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management of the quota system. Biosecurity data and data for the CHEQ on-farm food safety program 
are mostly collected via scanned reports. 

One OBHECC representative interviewed for this report believed the industry needs a system-wide 
disease surveillance system. They would also like access to more industry data; for example, there are 
eggs in the hatchery supplied by breeder flocks outside of Ontario and it would be good to know 
exactly where these eggs originated.  

The growth of sensors on farms that are generating data was discussed. The industry needs to know if 
there is value in collecting these data and how to use the data. 

A Precision Agri-Food Technology Platform 

With respect to an integrated PAT platform, producers who do not want to share their data will erect 
barriers. The complexity of the relationships will be difficult to manage, but possible. Trust will be the 
issue. For example, data securely residing at OBHECC represents data from six hatcheries and 80 
producers. Any data sharing would require consent from all their members. As well, although this is a 
supply managed industry, there is still competition amongst the hatcheries and their data are highly 
proprietary to each firm.  

7.7.2.9 Chicken Farmers of Ontario  
Chicken Farmers of Ontario (CFO) “…represents more than 1,100 family-run farms that collectively 
ensure Ontario consumers enjoy a reliable supply of safe, healthy, high quality chicken.”138 CFO, under 
the authority of the Ontario Farm Products Marketing Act (Ontario), regulates the On-Farm Food Safety 
Program (OFFSAP) and the Animal Care Program (ACP). 

In the 1960s, broiler farmers were struggling with a market where supply far exceeded demand. At this 
time, the Ontario Broiler Growers Association (OBGA), a voluntary organization of broiler producers, 
were given the mandate to develop an alternative marketing system within the framework of the Farm 
Products Marketing Act. The intent was to address the problem of over-supply via a system similar to one 
already in existence in British Columbia. In 1965, Ontario broiler producers voted in favour of the 
formation of a chicken marketing board, resulting in the Ontario Broiler Chicken Producers’ Marketing 
Board, with approval from the Government of Ontario.139  

Chicken Farmers of Ontario have established industry partnerships including such agencies and 
organizations as Foodland Ontario, Feather Board Command Centre (responsible for the centralized 
emergency response system of the egg, chicken, turkey, and hatchery sectors in Ontario), Farm & Food 
Care Ontario, Poultry Industry Council, and the Ontario Association of Food Banks.140 

CFO implemented a number of progressive industry initiatives including CFO Connects. CFO Connects is a 
technology platform that integrates operational knowledge with SAP (information technology) to 
“strengthen the industry value chain and food traceability, and to help drive profitable growth, 
competitiveness and industry sustainability.”141 

Operational data for CFO is collected through their business management software. Through CFO 
Connects, electronic capture of flock production and end-of-flock records have been enabled. This 
requires data inputs on the flock beginning with the hatchery, moving onto the commercial broiler farms, 
and ending with catch-and-transport companies and chicken processors. CFO Connects is currently being 
phased in with 100 percent industry engagement expected by the end of 2016. 

                                            
138 Source: http://www.ontariochicken.ca/About-CFO/Overview.aspx 
139 Source: http://www.ontariochicken.ca/About-CFO/50th-Anniversary/50th-History.aspx 
140 Source: http://www.ontariochicken.ca/About-CFO/Industry-Partnerships.aspx 
141 Source: http://www.ontariochicken.ca/Farmer-Member-Resources/CFO-Connects.aspx 
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Key CFO Members were interviewed for the purpose of this report. The interviewees indicated that CFO 
knows the value of the data they are collecting and envision using the data to full potential once CFO 
Connects is fully operational.  

Interviewees also commented on the anticipated growth of on-farm sensors and the challenge of 
integrating that data into the industry.  

When asked about participating in an integrated PAT platform, the interviewees saw value; especially 
with respect to the ability of the industry to collect the anticipated on-farm sensor data. However, any 
participation would greatly depend on the purpose, security, and confidentiality of the data with best-in-
class tools. 

One potential problem in developing an integrated system was identified: engagement by producers. 
Producers will need to realize value from collecting the data. Until this happens, getting producers to buy 
in will be a struggle. 

7.7.3 Chicken – Egg Layers  

Canadian egg farmers take pride in providing Canadians with nutritious, wholesome foods. Canada is 
home to more than 1,000 family-operated egg farms that produce close to 595 million dozen eggs per 
year. Canada’s egg industry “supports over 16,800 jobs across the country, provides over $165 million 
dollars in municipal, provincial and federal tax revenues and contributes $1.4 billion dollars to Canada’s 
GDP”.142 Canada exports in excess of $52 million worth of eggs and egg products to countries such as 
the United States, Germany and Russia.143 Egg production in Canada is supply-managed. 

Ontario is home to more than 400 egg farmers who produce 40 percent of the total number of eggs 
produced in Canada: more than 200 million eggs per year.144  

An overview of the Ontario egg industry can be found in Appendix D.4 

7.7.3.1 Egg Layers – Breeders and Hatcheries  
In Ontario, breeding flocks and hatcheries ensure that only quality animals are placed on commercial 
egg laying farms. Breeding flocks and hatcheries are regulated under the Ontario Hatchery and Supply 
Flock Policy (OHFSP). The main objective of the policy is ”…to assist in ensuring that Ontario hatchery 
supply flocks continue to serve as a reliable source of poultry hatching eggs and Ontario hatcheries 
maintain high standards of sanitation and disease prevention.”145 The policy includes requirements for the 
monitoring and testing of Ontario poultry breeding flocks to establish flock statistics for infectious 
diseases (Salmonella pullorum (pullorum disease) and Salmonella gallinarum (fowl typhoid)) through 
environmental sample collection and testing at specific flock ages. Breeding flocks and hatcheries do not 
operate under a supply-managed system. 

The business of egg production begins with the breeding flocks and hatcheries. Breeder flocks receive 
fertilized eggs or chicks from primary genetics companies and rear breeder layers. The breeder flock 
supplies eggs to the hatcheries, where fertilized chicken eggs are incubated and hatched. 

Breeder farmers collect data of importance to their operations such as daily temperature, egg production 
numbers, egg quality, water and feed consumption, and mortality. The barn environment is closely 
monitored; for example, one particular system collects and monitors over 17 measurements on the barn 
environment including water consumption. Barn environment systems allow for remote monitoring either 
from the barn computer or through cellular applications.  

                                            
142 Source: http://www.eggfarmers.ca/our-industry/ 
143 Source: https://www.fcc-fac.ca/fcc/agKnowledge/publications/ag-sector-guides/pdfs/poultry-facts.pdf 
144 Source: http://www.getcracking.ca/about-us 
145 Source: http://www.omafra.gov.on.ca/english/food/inspection/ahw/onthatch-index.htm 
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In the hatchery, operational data such as the number of eggs laid and hatchability are collected. 
Typically, data collection for breeding flocks and hatcheries are paper-based. There are some farms that 
use an Excel based flock management system. 

One interesting observation from an industry expert working with breeding flocks and hatcheries was 
how the industry is becoming more exacting in their monitoring. For example, the amount of feed 
consumed in the morning is compared with the amount of feed consumed in the afternoon.  

There is a desire for more technologies for remote monitoring of the barns. With increasing demands on 
time, the time left for flock management has been significantly reduced. Furthermore, the egg-laying 
industry is under great pressure to change their housing system, moving from conventional cages to 
enriched systems, which will require even more fine tuning in managing the flocks. Labour will become an 
issue as it will be difficult to find people with the requisite expertise, further driving the need for remote 
monitoring.  

However, the industry will need to find a balance between using remote monitoring as a tool versus as a 
crutch, as the farm manager will always be a vital resource for successful farming. Remote monitoring 
also has problems. Farmers are concerned with individuals hacking into their systems and reporting on 
activities that are viewed out of context and misinterpreted. 

7.7.3.2 On the Pullet Grower and Poultry Egg Layer Farm   
Pullet growers and egg farmers spend considerable spend considerable time and effort in managing 
their farms and ensuring the health and well-being of their animals. Approximately 350 layer farms and 
150 pullet farms are in Ontario today. Pullet growers and egg farmers participate in the HACCP-based 
on-farm food safety programs (Clean Start and Start Clean-Stay Clean), and adhere to the National 
Animal Care Program, based on the recommended Code of Practice; the programs are administered by 
the Egg Farmers of Ontario. Ontario pullet growers and egg producers operate under a supply-
managed system administered by the Egg Farmers of Ontario (EFO).  

The production cycle for pullet growers begins when day-old chicks from the hatchery are placed in the 
pullet barn, and ends at approximately 18 weeks of age when the pullets are placed in commercial 
layer barns. Data collection begins when the chicks arrive. Data concerning arrival of chicks is reported 
to the Egg Farmers of Ontario, including the breeder flock, hatch date of layer hens, date and number of 
chicks received, number of chicks received, and breeds. Records are kept for the Clean Start program: 
mortality records and Salmonella testing records. Before pullets are moved to the commercial egg laying 
barn, pullet growers provide EFO with required data concerning medications, vaccination programs, and 
mortality records, and information such as into which layer barn where the pullets will be placed.  

Once in the layer barn, egg farmers collect a wide range of data important to the operation of their 
farm. Data concerning pullet placement are reported to EFO. Egg farmers closely monitor feed and 
water consumption as well as the barn environment. Other data typically collected for operations include 
daily production, mortality, and egg quality records. Data collected to satisfy regulatory requirements of 
the Start Clean-Stay Clean program include scheduling of required Salmonella testing, records concerning 
spent hens, mortality, medications, and vaccinations. As part of the egg traceability system, egg farmers 
package daily production by skids to be sent to the graders. With each skid, a paper report is included 
that includes such information as who collected the eggs at what time. 

According to one industry expert, technologies used by some pullet growers and egg farmers include 
flock management software based on Excel spreadsheets. Some farmers make use of equipment and 
technologies with various degrees of sophistication to monitor their barn environment (climate systems), 
lighting programs, water consumption, and feed consumption. Climate systems typically consists of a 
‘brain’ (operating centre), where programs monitor and adjust for ventilation, air intake, temperature, 
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fans, and airlines. More sophisticated systems monitor water consumption by collecting data from the 
water meter.  

In the barn office a software system integrates all the data such as lighting, environment, and water 
consumption. The more sophisticated systems manage and monitor all activities in the barn where farmers 
can make adjustments to the systems from their computers or through applications on their cell phones. 
Live video feed is also used to monitor the birds. Data from these systems are typically flow-through; 
although more sophisticated systems will keep summary statistics on key parameters for a limited time. 
According to one industry expert, very few farms are using the more sophisticated systems. 

7.7.3.3 Egg Layers – Veterinarians  
Poultry veterinarians offer a wide variety of services to ensure the health and welfare of the birds. 
Services typically include health monitoring, sample collection for diagnostics, water testing, feed 
sampling, evaluations of barn environments, vaccination programs, disease prevention strategies, and 
expert advice on productivity or flock mortality. The poultry veterinarian interviewed for the purposes of 
this report uses a paper-based system for record keeping. 

7.7.3.4 Equipment Dealers  
Equipment dealers provide a wide variety of equipment to growers and farmers involved in the egg 
laying industry. The equipment required for the egg laying industry is similar to the equipment in the 
chicken industry and includes equipment for cooling and ventilation, feed bins, feeders, feeding systems, 
lighting equipment, heating equipment, and watering systems. A number of climate control systems control 
for ventilation, heaters, misters, fans, heat mats, and lamps. These systems are capable of monitoring such 
measures as temperature, heater run times, water consumption, and relative humidity. Bin scale weighing 
systems are available for accurate real time feed inventory and consumption. According to one industry 
expert, 80 percent of all layer operations are using bin scale systems. 

The systems vary in sophistication. More sophisticated systems integrate all components of the barn 
including feed bin scales for easy monitoring, and allow for zone management for different areas of the 
barn. Various systems are capable of wireless connection to the internet or barn computer and alert 
messaging via text messaging or email. 

One industry expert interviewed for this report noted that for farmers, a significant concern is cost of 
production. Therefore, a good use of technologies and sensors would be systems designed by researchers 
to determine how to control lighting with consideration given to factors such as bird weights, season, 
outside temperatures, and humidity for optimal production and least cost.  

By far, the greatest challenge facing the industry today is the consumer and retail pressure for eggs 
produced by layers in cage-free housing. An article published in Better Farming (February 5th, 2016), 
made reference to an announcement earlier that week from a number of major food companies: they 
intended to source eggs from cage-free hens by 2020.146 On the same day, Egg Farmers of Canada 
announced through a news release their commitment to change production practices based on available 
scientific research and changing consumer preferences. The news release explained how in the current 
system, 90 percent of egg production is in conventional housing and ten percent is in enriched housing, 
free-run, aviary, or free range. Under the new plan, to be overseen by a national working group in 
collaboration with the entire egg supply chain: 

                                            
146 Source: http://www.betterfarming.com/online-news/egg-farmers-canada-announces-move-alternative-hen-housing-61272 
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The industry expects to achieve about a 50–50 percent mix in eight years, about 85 percent 
(alternative production) in 15 years. All production would be in enriched housing, free-run, 
aviary or free-range by 2036 assuming the current market conditions prevail.147 

Farmers are committed to best practices in terms of animal welfare; but the housing transition poses a 
number of concerns. Some farmers are concerned about having to transition their facilities when they 
have yet to realize ROI on existing facilities. They are also concerned that consumer demands will create 
even tighter deadlines that may not be feasible. Transitioning will also require changes to management 
practices. There are other factors to consider as well: food safety, mortality, aggression, increased labour 
demands, and adequate feed and water supplies. The interviewee believed genetics may have an 
important role in addressing these concerns. 

A Precision Agri-Food Technology Platform  

When discussing the idea of a PAT platform, the interviewee identified the age of current farmers as a 
barrier to engagement as they are less willing to adopt new technologies and will not realize ROI during 
their tenure on the farm. As well, any engagement would depend on the value it would bring to the 
participant. 

7.7.3.5 Feed Recommendations for Poultry Layers  
Nutritionists and feed representatives employed by feed manufacturers are an integral part of the layer 
flock advisory team. Feed manufacturers spend considerable time and effort to develop feeding 
programs for pullets that will enable them to meet their genetic potential in the layer barn, and for layer 
hens to meet their genetic potential in terms of egg production and quality. Careful consideration is given 
to cost. Layer operations tend to be large and producers need to monitor feed cost and efficiencies 
closely. Different feed manufacturer and representatives provide varying levels of service and 
management advice.  

Feeding strategies for pullets are designed to meet body weight targets during all phases of the growing 
period in order to ensure uniformity of flock weight before entry to the layer barn. Pullets are monitored 
for body weight as age at first egg and egg size are affected by mature body weight. Uniformity of 
weight is also important to ensure over- or under-feeding does not occur in the layer barn. Feed budgets 
recommend feed types and kilograms to be fed according to week of age and colour of bird (e.g., 
brown versus white). As many factors affect pullet growth, feed manufacturers through their feed 
representatives offer advice on target body weight, lighting strategies, vaccination programs, and the 
barn environment. 

Feeding strategies for laying hens are designed for optimal and consistent egg production and size and 
flock health. Feed budgets recommend feed types and kilograms to be fed according to week of 
production and colour of bird (e.g., brown vs white). As many factors affect quality and egg production, 
feed manufacturers, through their feed representatives, often offer advice on barn environment, body 
weight, lighting strategies, water requirements, calcium depletion, and heat stress. Changes to feed may 
be recommended, for example, when temperatures are high enough to affect feed intake. 

Feed manufacturers offer further services regarding lighting programs, environment control, water 
requirements, and hot weather requirements. 

A Precision Agri-Food Technology Platform  

                                            
147 Source: http://www.eggfarmers.ca/wp-content/uploads/2016/02/EN-FINAL-Egg-Farmers-of-Canada-Housing-
announcement.pdf 
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One particular feed manufacturer interviewed for this report indicated that a number of layer operations 
is using sensors in the feed bins to monitor feed inventory. This technology has the ability to communicate 
the information directly to the feed manufacturer. 

7.7.3.6 Egg Graders  
The practice of egg grading was established in Canada in the 1940s. Egg grading is used to maximize 
egg equality and ensure food safety of eggs sold to consumers.148 Grading stations must be federally 
registered to apply a Canada grade name to eggs and meet federal requirements related “to 
construction, facilities, layout, equipment, sanitary operation and grading requirements.”149 In Ontario, all 
egg grading and processing stations are federally registered and inspected. Federal regulation is 
administered by the Canadian Food Inspection Agency (CFIA).  

It takes approximately six to ten days for eggs to travel from farm to grading station to retail shelf. At 
the grading station, eggs are washed and sanitized and then candled; candling involves passing eggs 
over intense light in order to detect imperfections. Eggs are graded in Canada as Grade A (can be sold 
at retail markets for household use), Grade B (used mostly in bakeries), and Grade C (sent to egg 
breakers for processing). A Canadian Grade A egg “must have a thick white and well-centered yolk, a 
very small air cell and a clean, sound shell.”150 

Egg graders employ numerous technologies to ensure operational efficiencies. In Ontario, egg graders 
have an established traceability system beginning with uniquely coding and incorporating data from the 
egg farm. A paper record is delivered with each skid of eggs from the producer through to finished 
product where egg cartons are uniquely barcoded. Egg graders in Ontario pay farmers for their eggs 
and on their behalf pay the required levies to the Egg Farmers of Ontario. The only data transferred to 
the Egg Farmers of Ontario is that which is required for levy remittance (e.g., number of eggs by grade). 
Many egg graders employ support staff with different levels of expertise in production or husbandry 
practices as a value-added resource for their clients. 

One industry expert interviewed for this report indicated they have no interest in an integrated PAT 
platform. Egg grading is competitive: They collect their own data and solve their own problems. The data 
they collect concerns producers and are highly confidential. Projects identified as solving industry-wide 
issues would be the only time participation would be considered. 

7.7.3.7 Egg Farmers of Ontario  
Egg Farmers of Ontario (EFO) is “the marketing organization for the over 400 egg farmers and pullet 
growers in Ontario who account for 40 percent of total egg production in Canada, or 200 million dozen 
eggs annually.”151 EFO is an independent, self-governing board entirely funded by Ontario egg farmers, 
and administers the HACCP-based on-farm food safety programs Clean Start, Start Clean-Stay Clean 
and the inspection program for animal care.  

EFO collects all data necessary for efficient operation and administration of the Start Clean, Start Clean-
Stay Clean and animal care programs. Producers provide EFO with information such as pullet placement 
and the disposition of spent hens. Grading stations provide EFO with egg numbers by farm and grade. 

One member of EFO interviewed for the purpose of this report identified how the industry will be 
challenged to maintain egg production with the transition away from conventional housing of birds. 
Enriched systems will require more barn space per bird. Many farmers will not be able to house the same 
number of birds they are currently housing, resulting in decreased egg production. Furthermore, the 

                                            
148 Source: http://www.omafra.gov.on.ca/english/food/inspection/eggs/eggreginfo.htm 
149 Source: http://www.inspection.gc.ca/food/eggs-and-egg-products/registered-stations/shell-egg-
stations/eng/1391029540171/1391029591047 
150 Source: http://www.burnbraefarms.com/Consumer/egg_facts/index.htm#7 
151 Source: http://www.getcracking.ca/about-us 
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required increase in barn space and anticipated management changes will increase the cost of 
production.  
One industry expert noted that more economic modelling is needed as the industry transitions to the new 
housing systems to provide information such as the incremental cost associated per unit increase in space. 
The challenge will be collecting data the researchers can use for the models. 

 Poultry Conclusions  

The poultry industry in Ontario takes great pride and care in providing safe, nutritious quality meat and 
egg products for domestic and global consumption. 

A healthy poultry industry requires concerted effort from all industry partners, from primary genetics 
companies through to retail sales. Researchers in poultry are actively engaged with the industry, and are 
working with producers and service providers, OMAFRA, and producer associations. 

This study found the adoption of technologies on poultry farms to be relatively low and mostly used for 
control of the barn environment and monitoring of flocks with respect to production and water and feed 
consumption. Technology use is more prevalent among chicken processors and egg graders.  

Poultry farmers would be more willing to adopt technologies with a proven record of ROI in terms of cost 
savings or savings in labour requirements such as technologies that will end redundant data capture. 
Technologies must also be easy to use.  

Throughout the industry, stakeholders identified the need for better use of industry data. Researchers 
need to work closely with industry to validate technologies, develop economic models, and build decision 
support systems that result in actionable outcomes. With better decision models and technology 
validation, producers could realize ROI and have confidence when adopting on-farm technologies. A 
number of stakeholders commented that unless producers realize value from their data, the data will not 
be collected.  

For researchers, this development requires access to standardized, integrated industry data. The cost of 
data collection specifically to run these complex models is prohibitive, and therefore researchers need to 
be able to access producer data already existing in industry data repositories. 

Integrated industry data, including data collected from on-farm sensor systems, would enable a national 
disease surveillance system and allow researchers and industry to address the issue of bird mortality 
during transport. It would also enable precise estimation of parameters essential for operational 
efficiencies (e.g., predicted weights of broilers at time of transport or industry benchmarks of key 
performance indicators for expected values and variability). Integrated industry data could also be used 
to address egg farmers’ concerns over transition to cage free housing for egg layers and chicken 
farmers’ concerns about impending changes to modular loading of birds and the overall drive to 
decrease antimicrobial use.  

Integration of industry data—combined with technologies such as RFID on sentinel birds—would allow for 
enhanced traceability systems from start of life through to processing. Traceability at this level could 
greatly enhance epidemiological studies where, for example, dead on arrival during transport could be 
studied at the level of the bird as opposed to the flock level. 

Integration of industry data and agri-food technologies could provide an industry wide system for audits 
with electronic data capture, greatly reducing redundant data capture, the cost and labour involved for 
regulatory compliance.  

The greatest opportunity for agri-food technologies in poultry was identified to be genomics, the 
precision feeding of birds, and the management of the micro environment of the birds. With access to 
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data, researchers (in collaboration with industry partners) have the ability to significantly impact the 
economics, sustainability, and social welfare of the Canadian poultry industry. 

There were a number of discussion points concerning an integrated PAT platform. Every stakeholder 
emphasized how important data security would be with respect to engagement: Clear policies are 
required for security and compliance. The identity of the end users and how best to meet their needs must 
be considered. For industry engagement, value needs to be demonstrated by the execution of successful 
pilot projects. Industry stakeholders are concerned about the proprietary nature of their data and the 
confidentiality of their data on behalf of their clients, however. Agreement to participate could prove 
problematic given the number of players who contribute to any one data repository. Mention was made 
of the need for a PAT “Centre,” to provide leadership and the necessary human resources for 
administration and maintenance.  
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8 CROPS 

Crops grown in Ontario include field crops, hundreds of varieties of field vegetables, fruits such as 
apples, berries, processing grapes, tender fruits, and greenhouse tomatoes, cucumbers, and peppers. 
Thousands of different floral crops are also grown by greenhouse growers in Ontario.  

 Field Crops 

Field crops grown in Ontario include canola, cereals (e.g., wheat, oats, barley, and rye), corn, dry edible 
beans, forages (e.g., perennial legumes, perennial grasses, annual forages, warm-and season annual 
grasses), soybeans, and others including buckwheat, flax, sunflower, sugar beets, cover crops, and energy 
crops.152 

In 2015, soybeans were grown on over 2.9 million acres and grain corn on two million acres, followed by 
cereals on over one million acres. Soybeans grown in Ontario are used for specialty food grade products, 
oil production, and livestock feed.153 Further, 60 percent of grain corn is “used for both feed (60 percent) 
and industrial (40 percent) uses. A significant acreage is also planted to corn silage for livestock feed.”154  

Winter wheat is the most commonly grown cereal followed by spring barley, spring wheat and oats.155 

In terms of cereals, winter wheat accounts for approximately 630,000 acres, followed by spring wheat at 
approximately 125,000 acres seeded. The total farm value of field crops in 2014 was estimated to be 
worth over 4.8 billion dollars.156 

An overview of the Ontario field crop industry can be found in Appendix D.5 

8.1.1 On the Farm  

Field crop farmers mostly grow crops for commodity markets or, at times, for contract production for a 
processor or exporter.  

Although farmers have the ability to collect and connect a great deal of data through the use of sensors 
on their farm equipment, many farmers do not utilize or connect the data, as they have yet to understand 
the value of their data. Many of these sensors however, are connected through a variety of tools to 
equipment and seed companies’ platforms (e.g., MyJohnDeere, Trimble, Dupont-Pioneer). MyJohnDeere is 
an online tool that allows farmers to access their agronomic data (as well as additional information 
related to their equipment) through a secure log-in portal. This tool, similar to its competitors, allows 
farmers to see data in near-real time, such as fuel consumption, machine data (hours, efficiency, location, 
and speed), average yield, average moisture, seed variety, and seeding rates. In terms of total acres of 
field crops in Ontario, the data being recorded by such companies is still very limited. 

Farmers range in their use of advisors. Many utilize a Certified Crop Advisor (CCA) to help make crop 
input decisions such as seed, fertilizer, and pesticide, and to diagnose plant diseases and insects. Most 
CCAs, also called agronomists, are employed by a crop input supplier or seed company; some are 
independent contractors (independent agronomists).  

At the farm level, growers have the capability to collect vast amounts of data and farmers are 
demanding more information on a product scale that requires data to be able to predict hybrid 
behaviour. An option open to grain farmers is to do some form of strip trial testing to evaluate new 
hybrids/varieties as well as fertilizer treatments. Before a farmer purchases a new seed hybrid/variety 
for a big portion of their farm, they generally test it for a year prior. One interviewee—both a primary 

                                            
152 Source: http://www.omafra.gov.on.ca/english/crops/index.html#field 
153 Source: http://www.omafra.gov.on.ca/english/crops/field/soybeans.html 
154 Source: http://www.omafra.gov.on.ca/english/crops/field/corn.html 
155 Source: http://www.omafra.gov.on.ca/english/crops/field/cereal.html 
156 Source: http://www.omafra.gov.on.ca/english/stats/crops/estimate_new.htm 
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producer as well as a seed company representative—commented that the future will see the collection of 
even more data.  

The interviewee also noted that companies will need to stay ahead of the curve in their ability to support 
farmers with prescriptive services. 

Some farmers participate in on-farm testing programs with seed companies. These data results are made 
available publicly by seed companies, often within a few days of harvest.  

In terms of technology usage in Ontario, based on our interviews and industry knowledge we estimate the 
following: 

 Yield monitors are currently being used by most grain farmers to monitor changes in yield across 
the field during harvest; however, significantly fewer farmers are collecting and storing the data 
and most importantly capturing the GPS position of the yield data. Furthermore, there may be 
issues concerning transference of the data to crop owners when harvesting is undertaken by 
commercial operators (or farm neighbours for example). 

 Some farmers (approximately 30-40 percent) can use software to generate yield maps (i.e., heat 
maps). 

 A small number (fewer than ten percent) are currently using more sophisticated layered field 
maps and field management zones, mostly in consultation with an agronomist (CCA). 
 

Modern equipment collects machine data automatically (i.e., the yield monitor shows crop yield and 
quality), so the equipment manufacturer and/or precision agriculture supplier already has the yield data 
and machine data (i.e., fuel usage, hours, and efficiency). Three examples of precision agriculture 
technologies that were discussed in several interviews are Climate Corporation (FieldViewTM), which is 
owned by Monsanto, and Agri-Data Solution, which is now owned by Trimble Navigation.  

Climate Corp (www.climate.com), a platform developed from two separate agricultural data offerings,157 
is a decision-making tool that helps producers make more informed choices about their cropping 
practices. Producers choose the level of service from a free offering where they can get basic information 
and data about weather maps. They can also obtain limited notifications to services that require a paid 
subscription. The paid subscription accounts offer more advanced tracking, and producers can input and 
share their data. This subscription allows them to receive information back in the form of maps and tools. 
The platform’s data manager allows growers to enter nitrogen applications, planting plans, tillage 
practices, soil parameters, crops, etc.  

The FieldViewTM platform also includes a Script Creator tool with which users can create zones based on 
the different soil types in a field and view basic information about each soil zone. Users then customize 
the zones to account for management practices and irrigation pivots, set up test plots within the field, 
assign a corn hybrid and population rate, and review the script summary. Script Creator prescriptions can 
export a prescription to other agricultural tracking devices, such as the Climate FieldViewTM Cab app, 
myJohnDeere, or other planter monitors that can read shapefiles. These data results are then used by 
variable rate capable planting equipment to plant the field according to the prescription.158 It is a mobile 
or tablet application from which the reports are easily shared with advisors. The farmers own their data 
exclusively and can request at any time to have all their data removed, sent to them in a useful form, and 
transferred to another program or supplier. The company receives information real-time via a Bluetooth 
enabled USB, or producers can data-dump directly to a server from their farm office. This application is 
in use for over 50 million acres in the USA and is expected to be used by 50 percent of farms in Ontario 

                                            
157 http://news.monsanto.com/press-release/climate/climate-corporation-transforms-data-value-new-climate-fieldview-integrated-dig 
158 http://www.climateinsights.com/?randomId=0VWyCRXygNfsh 
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within the next five years. Private companies are collecting and using data from multiple sources to assist 
producers in decision making on their farm. 

Another platform currently used by producers for data tracking is Agri-Data Solution (Trimble). This 
platform allows users to record their field locations and boundaries, crops, seeding details, pesticide 
applications, fertilizer blends, grain contracts, inventory, bin profiles, and other information relevant to a 
farm operation. The collected data are cloud hosted and encrypted, and can be accessed from any 
computer or mobile device. Reports generated on the platform can be exported to common file formats 
such as CSV. 

A third platform mentioned by one of the interviewees is Farmers Edge, and is a good example of how 
Big Data are helping farmers make better management decisions. Farmers Edge wirelessly collected 
internal operating data from 457 combines across Canada in fall 2015. The producers used the data to 
determine the litres consumed per hour by the 13 different combine models in the test. In future, they will 
be able to determine litres consumed per bushel harvested. The same information could also be collected 
from tractors and sprayers. The ability to analyze these data will provide powerful information for 
growers.159 

Nonetheless, farmers are increasingly reluctant to share these data results (especially crop yields) 
because it could mean that anyone with access will know the overall yield and/or quality of the crop, and 
thus could influence prices. Knowing supply in a certain region can quickly change local grain prices, often 
downward, which is a growing concern for farmers. 

Other systems in addition to the three already mentioned are: (i) AGCO offers FUSE®, precision 
agriculture technology products and services; (ii) Dupont-Pioneer offers Encirca Services (similar to 
Monsanto FieldViewTM); and (iii) AgLeader offers hardware and precision agriculture software such as 
Direct Command (for input application accuracy) and SMS (spatial management system) for precision 
agriculture field management). 

Data collection and management is a very exciting and rapidly changing development in crop farming. 
Farmers are collecting these data results to help improve production efficiency and profitability of their 
operation. Currently, the major companies are jostling significantly as each want some kind of access to 
farm data. Looking to the future, this field will continue to expand and develop. Some of the interviewees 
indicated that there will eventually be more data standards or an open data approach that will reduce 
farmer’s reliance on one company for data collection and management. However, it is worth noting the 
successes of smaller companies who are providing services to producers and in the future may continue to 
have more success with their “hands-on” approach to data collection and management services. 

In addition, interviewees indicated that there will be a growing need for farm data reporting for 
programs or regulations. Reporting needs include pesticide regulations, nutrient management plans, 
identity preserved programs, sustainability programs, and food safety programs. More effective data 
collection and compliance reporting will reduce duplication in reporting for these programs. 

8.1.2 Seed and Input Providers 

Seed and crop input companies invest significant amount of funds into development and testing of new 
seed varieties and crop protection chemicals. The data generated through this process are privately held 
and, in most cases, the data are protected for a number of years through the federal regulatory process.  

Precision agriculture technologies are facilitating research and development of new varieties and crop 
input options through the use of drone technology on field research trial sites. The drones can take 
pictures of the fields, which can be turned into data points, which in turn could facilitate nutrient 
management. This data accelerates the rate of research and development that can be transferred to 

                                            
159 Farmers Edge: https://www.farmersedge.ca/ 
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farmers with respect to new products and advice for field level management. Nonetheless, all 
interviewees stated that this transfer of knowledge from precision agriculture technology to on-farm 
decision-making needs to be converted into tools and content that are easy to use and add value to the 
farmer’s operation.  

Seed companies collect a great deal of research trial data over several years in the process to breed 
and then select new hybrids and varieties. These data are kept confidential by the seed company. Most 
crop types require some form of variety registration which is backed up by field test results. After 
registration, performance testing data is independently generated to help farmers make seed choices. 
These data are publicly available on websites coordinated by various crop committees that have 
representation from industry, university and government researchers.  

Seed strip trial on farm testing data is published by most seed companies on their websites and/or apps, 
and is readily available from the large companies within a few days of harvest in the fall. Big seed 
companies (such as Pioneer, DEKALB) have well-developed on-farm testing programs in place and publish 
their data. Seed testing labs are used to determine seed quality; this data is confidential, however. The 
seed package (seed bag or tag) that a farmer purchases must describe the specific grade of seed, which 
implies quality, germination, and other quality factors. 

One representative from a seed and input company commented that sensors on field equipment will 
continue to have a major role in the future of field crop agriculture in Ontario, and that the adoption rate 
is already moving well beyond the one percent of early innovators. One estimate of Ontario farmers 
actively engaged in precision agriculture on their farms is five percent, and this figure is expected to 
increase rapidly over the next five years. Alberta and Saskatchewan farmers are ahead of Ontario due 
simply to the size and scale of operations. Precision agriculture technologies will increasingly be able to 
manage variable planting, which means farmers will be able to plant multiple varieties simultaneously to 
suit the conditions of the field. The goal is to increase yield and per acre profitability. Through sensor 
technology, the farmer can be changing the rate of nitrogen applications and possibly fungicide 
applications in real time as they are moving across the planting field. This capacity to adjust rates allows 
for an additional level of sophistication in terms of the products that farmers will be purchasing for their 
operation.  

One innovation that is of interest in this sector is the miniaturization of sensors that can be attached to 
individual plants. This miniaturization could have important implications for research on trial plots for 
plant performance under different soil moisture, nutrient, and climatic conditions. 

Another interesting observation is that Canada leads the U.S. in adoption of Micro-Air-Vehicles (MAVs) 
and addition of sophisticated filters that will be able to pinpoint precisely where to target a treatment. 
This technology also opens the door for interesting research into wavelengths and pest identification, 
which could be a good opportunity for collaboration between academia and private industry. 

A Precision Agri-Food Technology Platform  

When asked about the concept of a shared precision agriculture data platform, representatives from 
seed companies and crop input companies responded that although research and development of new 
products are proprietary in nature, they would be interested in participating in collaborative spaces 
around issues facing the agriculture industry (e.g., climate change, water quality, etc.). They also 
commented on the growing demand for transparency by consumers—which is also driving public policy—
and are interested in participating in development of increasingly open models of data-sharing and 
communication about new products and technologies.  

Nonetheless, none of the respondents saw the need for any kind of repository of either historical or 
current data. A significant portion of the data in the field crop sector is already being recorded in real 
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time, and this will increase in the future, meaning that decisions will be made more quickly and in more 
open data-sharing platforms.  

In terms of sharing data with academia, a need for validation and testing of algorithms was identified as 
well as ground-truthing recommendations arising from precision agriculture data platforms. 

One concern raised in this set of interviews was the fact that agriculture education programs are not 
keeping pace with the rate of change in precision agriculture technologies. There seems to be an 
increasing gap between the skill sets of potential employees in the sector with the skill sets required to 
manage the level of analytics and Big Data that the industry is rapidly moving towards.  

In terms of the future, respondents in this component of the value chain see an opportunity for open data 
and open source technologies supporting a higher level of choice in the marketplace for farmers. Seed 
companies and farmers can benefit from collecting seed variety performance data on a broad scale 
through machine data such as yield from combining. Thus many seed companies have made investments in 
technology companies or platforms.  

The ability of some of the larger companies to control too much of the data is of concern, as this control 
can lead to control of the market as well. If a company can track harvest yield as it happens in the field 
across a certain region or across the county, it could potentially adjust prices based on predicted supply 
and demand. This level of information access and control could negatively impact farmers. Open data 
and open source technologies will allow for a more open and even playing field in the future.  

8.1.3 Equipment Dealers 

Equipment dealers not only provide equipment; some dealers provide precision agriculture technologies 
and solutions. Progressive dealers provide extensive agronomic services to ensure their clients, farmers, 
realize the full potential of their investment. Agronomic services range from remote trouble shooting of 
farm equipment for real-time diagnostics to full equipment optimization, advanced soil sampling, and 
data management solutions to consultative services for sophisticated precision agriculture solutions.  

Certified crop advisers (CCA) (as well as agronomists) are typically part of the expert team. Some CCAs 
are independent. Certification is dependent on meeting the requirements for the Certified Crop Adviser 
Program set out by the American Society of Agronomy. 

Needs and Concerns Identified by Industry Expert 

The interviewee noted that although yield monitors have been around for 20 years or more, the tools to 
use the data were not. Today those tools are available; although the majority of farmers have the 
capacity, hardware, and technologies for precision agriculture, only 20 to 25 percent have the ability to 
effectively use the tools, however. This observation extends to CCAs as well. There is a great need for 
CCAs who understand how to use precision agriculture systems. 

Sophisticated systems such as the Trimble Soil Information System™ (SIS) have been designed for 
customers to: 

 Make critical soil and farm management decisions about irrigation, drainage, and fertility;  

 Save time and operating costs by identifying targeted sample sites;  

 Improve input application by showing where they need to be applied; and  

 Maximize plant growth using soil information from variable rate application maps.160  
 

SIS begins by using sophisticated equipment to collect data on the field that will be integrated into SIS, 
with the objective of producing precise digital elevation (DEM) and electromagnetic conductivity (EM) 

                                            
160 Source: http://aginfo.trimble.com/SIS_ROI.html 
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models. Sophisticated algorithms are then employed to identify optimal data collection locations. At each 
sample location, probes with sensors are pushed into the ground. As the probe is pushed into the ground, 
a continuous data stream on such attributes as tip force, sleeve friction, moisture, and electrical resistance 
are collected for further integration into the SIS.  

Algorithms process the data to determine ideal depths for core samples to determine soil chemical 
properties. In the end, up to 68 layers of data are created on everything from root zone field capacity, 
infiltration, drainage potential, all soil chemistry characteristics, and cation exchange capacity. Historical 
information maps are used, for example, on such attributes as nutrients, management factors, average 
population, average plant speed, average plant density, crop, and yield. The process is iterative, with 
each year’s data adding more information to the layers of information.  

SIS also delivers a validation tool and, with the use of learning blocks, producers can see areas of 
increased yields or decreased inputs. Overall, the producers can see where significant costs and/or 
savings were realized. The system comes with tools for benchmarking and querying. 

Ultimately, these systems produce maps that have never been seen before; nonetheless, a collaborative 
and inclusive approach is needed to determine how best to apply variable rates to the zones created 
within the maps.  

The interviewee commented on the significant amount of variability not only within a single field but also 
across farm fields of Ontario. This variability has proven problematic for researchers who do not have the 
capacity to collect data on this scale.  

The interviewee sees the value in getting this kind of data into the hands of researchers. Given the 
inherent variability, what are the factors with the greatest impact on yield? How is yield affected by the 
interaction of these factors? How does the environment (e.g., weather and climate) affect the factors 
impacting yield? These are just a few of the questions where researchers could provide direction. 

Additionally, the interviewee noted that research in best practices for phosphorus and nitrogen 
application has the potential to provide significant societal benefits. 

One of the biggest challenges is the current format of on-farm data. For example, a farmer could have 
ten years’ worth of data on a particular field stored in one format and ten more years on the same field 
in a different format. Integration is an issue when there are so many different data formats, even within a 
single farm. 

A Precision Agri-Food Technology Platform 

A PAT platform should not compete with existing systems. Duplication of effort is a waste of valuable 
resources, especially with respect to data collection.  

In another interview, one independent CCA identified the need for a centralized data repository where 
farmers can safely store their data. In general, farmers do not have the time and often the ability to 
store their data and back it up. This lack of archiving can be problematic. First, the more historic data 
farmers have when they begin to use precision agriculture tools, the better their outcomes. Second, if the 
farmer decides to move to a different service provider and have not properly collected and stored their 

“There are lots of data out there, we need 

to know what tools to build; just let us know 

and we can have it built in six months.” 
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data, they may not be able to retrieve the data from the current provider. Essentially, the farmer would 
be back to square one.  

The interviewee understood the value of sharing data, but believed their clients are not interested in 
benchmarking tools or data aggregation.  

Rural Broadband 

One interviewee reported that most machine internet connectivity is through cellular networks and 
therefore is not affected by rural broadband internet access. However, where there is a lack of rural 
broadband or in areas that are poorly serviced and have very low connectivity, internet access is more 
of an issue; especially when farmers need to view large data files on their computers. But even in these 
cases, data will eventually flow. Various types of farm equipment have the ability to provide “live” 
connections, allowing farmers to view their operations. This feature requires decent connectivity, however. 
This option is typically turned off in areas that are poorly serviced.  

8.1.4 Ontario Soil and Crop Improvement Association 

The Ontario Soil and Crop Improvement Association (OSCIA) is a nonprofit organization representing all 
major agricultural commodity groups in the province of Ontario. OSCIA goals are evidenced by their 
mission statement: “facilitate responsible economic management of soil, water, air and crops through 
development and communication of innovative farming practices.”161 Strategic directions include producer 
awareness, development and delivery of stewardship programs, local association development, strategic 
alliances, and addressing consumer concerns. 

A representative from the OSCIA was interviewed and, not surprising from an organization that works 
closely with farmers, the feedback for the most part echoed the farm sector content described above. 
Nonetheless, the representative viewed the on-farm use of expanded digital technology applications as 
promising. These applications would provide an opportunity to increase the level of on-farm research 
with precision agriculture technology to improve both productivity and environmental outcomes. This on-
farm research would allow for data capture based on local conditions. Further, the continued evolution of 
science and technology to measure aspects such as soil nutrients and moisture and layer this information 
with other factors such as yield and pests will support innovation in the field crop sector. In future, raw 
data could be captured based on themes or detailed elements of a hypothesis, which could inform 
specific research questions about farm-scale management practices.  

Two basic needs for more effective integration of precision agriculture technologies with evolving 
research programs were readily identified: 

 More effective data capture and sharing from the publicly funded research stations (e.g., 
University of Guelph, AAFC); and  

 New soil mapping across the province.  

Without accurate soil mapping, even highly sophisticated precision agriculture technology will not be as 
fully accurate as possible. This gap was identified by the majority of the interviewees.  

The ability to integrate research station data with on-farm research data presents an interesting 
opportunity for future exploration, as this integration could be developed as a fairly unique data-sharing 
dashboard-style system. This system could potentially lead to data sharing with OMAFRA and other 
organizations such as the Grain Farmers of Ontario to create a data repository that would be user-
friendly with the farmers’ needs in mind. Ideally, the farmers would be able to input their own data from 
on-farm trials into this type of repository to create a shared research and learning space. Through 

                                            
161 Source: http://www.ontariosoilcrop.org/association/association-about/ 
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collaboration with academic and government researchers, on-farm field trials and data collection could 
be managed with rigorous scientific protocols and methods. 

A Precision Agri-Food Technology Platform 

Although a more integrated and accessible data sharing repository was of interest, there were still 
concerns related to privacy and ownership of the data. For example, if raw data from farms is too 
broadly accessible, would there be risks of misinterpretation or misuse? And how would these risks be 
mitigated?   

Consideration also needs to be given to who ultimately ‘owns’ the data. There would need to be a high 
level of confidence in the security levels applied to the data.  

Another major obstacle for any data-sharing initiative would be whether researchers would be able to 
share raw data in a timely manner—researchers working in academia, in particular, rely on maintaining 
control of their data in order to publish results of trials and experiments. Protocols for access to data 
would need to take this expectation of academic publication into consideration for any kind of data-
sharing repository to be successful.  

In terms of managing and maintaining a data repository or portal, it was suggested that there may need 
to be a third-party objective organization that could take on this role to ensure that data records were 
being maintained and shared with the best interests of the sector in mind. Private sector organizations 
may have the capacity to manage these databases, but their interests may not always align with the 
needs of the clients or with broader societal needs. Moreover, existing farm organizations may have the 
trust of the farmers, but lack the capacity to manage and direct the full breadth of the data 
management and sharing applications. Therefore, it was recommended that an organization, likely in the 
form of a nonprofit agency, and staffed with skilled information management experts, should be formed 
that would have the sole purpose of data management.  

It was further suggested that the leader of this organization should ideally be a highly qualified 
individual with a passion for creating collaborative and well-coordinated data management and data-
sharing platforms aimed at driving innovation in the sector. (As a point of comparison to the need for a 
well-staffed organization to manage a Big Data sharing platform, the Biodiversity Institute of Ontario 
(BIO) has a staff of approximately 20 individuals trained in informatics.)  

The potential for applying precision agriculture technologies to emerging issues in the field crop sector is 
immense, particularly in terms of issues related to changing climatic conditions. Through precision 
agriculture technologies, management techniques can be further refined to use crop varieties best suited 
to different zones in fields that could potentially be more tolerant of unique conditions (e.g., soil moisture 
issues related to either drought or excessive rainfall). With appropriate protocols and standards, there is 
a potential opportunity to link precision agriculture field-level data with carbon offset programs or other 
climate change mitigation and/or adaptation policy goals. There is also the potential to link precision 
agriculture farm data with economic data to help farmers with business management decisions.  

8.1.5 Grain Farmers of  Ontario 

The Grain Farmers of Ontario (GFO) was formed in 2010 as the amalgamation of three predecessor 
organizations: the Ontario Corn Producers’ Association, Ontario Soybean Growers, and the Ontario 
Wheat Producers’ Marketing Board. Barley and oat growers voted in favour of representation which 
became effective in July 2015. Grain Farmers of Ontario focuses on four key areas: research and 
innovation, marketing and market development, production information, and public outreach, policy 
development, and advocacy. Grain Farmers of Ontario represents: 

…Ontario’s 28,000 growers of barley, corn, oats, soybeans, and wheat. Our farmers' crops 
cover six million acres of farm land across the province, and are a major economic driver for 
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Canada. Ontario-grown corn, soybean and wheat crops generate over $2.5 billion in farm 
gate receipts, result in over $9 billion in economic output, and are responsible for over 40,000 
jobs in the province.162  

Needs and Concerns Identified by Industry Expert 

Discussion began with a general overview of sensors and technologies in use on the farm. Although many 
farmers collect data and have precision agriculture technologies on their equipment, adoption in terms of 
using the data for precision agriculture farming is low. The most used technology at this time is auto 
steering, among other factors, the extent of application depending on field topography and variability.  

Why is adoption low? In general, producers cannot take advantage of the technology due to a lack of 
training and on-farm advisors with the requisite expertise. Furthermore, farmers are hesitant to believe 
claims made about ROI. To increase adoption of precision agriculture farming will require solid proof of 
ROI. 

An industry-wide stance is needed concerning the ownership and value of the data farmers are collecting. 
If on-farm data are being used and adding value to commercial enterprises, farmers need to be 
acknowledged and realize a fair share of the value. Data standards also need to be addressed for 
research projects. For example, initiatives in the US review on-farm trials during the planning phase to 
ensure that data standards are met.  

A need for further development of effective decisions support systems was identified for the industry; ROI 
is highly dependent on this development. It is here that researchers have the potential to play a 
significant role. For example, the normalized difference vegetation index (NDVI) will identify stress points 
(areas of chlorosis) in the field; fundamentally, NDVI is an alert system. Producers still need to examine 
that area to determine the cause, because chlorosis is a generic plant response to any stressor such as 
weather, pests, or flooding. If, given the relevant data in sufficient volume and breadth that are 
representative of the factors affecting chlorosis and inherent variability, researchers have the expertise 
for sophisticated modeling to create the tools that provide producers with outcomes that can address the 
reason for chlorosis in their fields.  

Researchers also have the expertise to assess systems and technology used in precision agriculture. For 
example, field crop hybrids come with recommendations for specific practices concerning maximization of 
genetic potential. Researchers have the expertise needed to examine and validate these claims. With 
economic modeling, researchers can also assess the ROI producers can expect to realize. 

Research is needed to better understand the economic and environmental impact of sustainable farm 
practices within the highly variable context of Ontario field crops. For example, practices to address 
water management or soil erosion may be effective on some farms and greatly ineffective on others. To 
truly understand how best to implement sustainable production practices for the greatest economically 
feasible environmental impact, researchers need to examine models accounting for field to field 
variability. 

However, research requires access to the data in volumes and breadth that represent Ontario farms and 
the challenge is how to enable this access. Researchers need ready access to all the data and the data 
needs to be integrated (e.g., on-farm sensor data, yield data, location, and pest pressure). Furthermore, 
the need for data collection, integration, and access highlights the need for people with data and ICT 
expertise who also have a deep understanding of the industry.  

                                            
162 Source: http://gfo.ca/About-Us/Districts 
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Challenges and Opportunities 

What are the challenges that lie ahead for the industry? Traceability and sustainability are definitely on 
the horizon. On the grain side, there is trace-back to the elevator, but not down to the farm. There are 
those in the industry who believe the drive for farm-level trace-back will come from market pressures on 
the grain handlers, which may be driven down to the producers. There is continual societal pressure for 
farmers to adopt and prove sustainable farm practices (e.g., nutrient management). Precision agriculture 
technologies could enable the capture of data necessary for traceability systems and proof of 
sustainable practices without requiring farmers to expend precious time on redundant data capture.  

A Precision Agri-Food Technology Platform 

The main barrier to a PAT integrated platform will be participation of large commercial entities which 
view their data as highly proprietary.  

The biggest growth in data is anticipated to be in genomics. However, genomic models require phenotypic 
and environmental data. Interestingly, there are initiatives in Canada exploring technologies to enable 
high throughput phenotyping. 

 Field Crops Conclusion 

The overall goal of precision agriculture for field crops was succinctly stated by one interviewee as 
sustainable production through the optimization of the production system, to ensure economically that 
farmers realize greatest profitability with the lowest environmental impact. It is important to note that the 
benefits of precision agriculture can be realized in no small part due to the sheer acreage involved: more 
than eleven million acres of field crops in Ontario. With this scale, even when a small change is effected, 
the result when aggregated across the totality can have material impact. 

In general, in the field crop sector, precision agriculture technologies are generally used to collect data on 
a variety of factors including yield, fertilizer application rates, and soil moisture levels, as well as 
watershed level information such as hydrology and topography. Precision agriculture technologies are 
also used to integrate and connect different levels of data and variables such as soil, weather, and plant 
response. 

Overall in the field crop sector, a significant amount of data is being collected by a variety of precision 
agriculture platforms. Most of the data being collected is at the farm-business level and, in some cases, 
consists of regional-level data. Because some elements of the data being collected relate to individual 
farms and farm operators, data collection has implications for data protection and data use, which will 
be discussed later.  

Data uploading and storage are being conducted in various ways. Real-time data collection is occurring 
in the field crop sector, particularly with on-equipment sensors. For an overview of the field crop industry 
and data uses, please refer to Appendix D.2. 

Data reporting by government and academic sectors is currently being shared as aggregated data, 
which raises two separate (and conflicting) issues: 

“The desire for public sector/research to 

have the data will never go away.” 
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 The first issue with aggregated data is that from a research perspective, the level of detail 
required for advanced analysis purposes may not be available, resulting in limited opportunities 
for using the data for new research questions. 

 Nonetheless, from a data collection perspective, aggregating the data may actually make it more 
appealing from the individual producer’s perspective as aggregation provides a higher level of 
anonymity.  

One of the key themes emerging from the interviews is that for Big Data to be effective, it needs to be 
about aggregated data, not individual and personal data. Of course, there is a need for individual farm 
data to be gathered and inputted to generate trends and reports; however, the use and sharing of data 
occurs at an aggregate level.  

An important trend evident from the interviews was that private companies such as Monsanto and John 
Deere that are involved in the sale of equipment or products use the data gathered from precision 
agriculture much more heavily in their decision making and seem to be ahead of the public sector in terms 
of the application of precision agriculture technologies. This claim was questioned by the academic sector, 
as there are concerns that the appropriate level of field verification to support the recommendations 
being produced by the private sector has not occurred. This concern was actually raised by the private 
sector as well; no-one is currently able to provide services on testing new technologies and adapting 
them to Ontario needs or specific environments.  

This interviewee saw the need for the ability to “ground-proof new initiatives.” This validation is a current 
gap in knowledge in precision agriculture related to the field crop sector. While this raises questions 
about the reliability of recommendations being provided to producers through precision agriculture 
technologies, it could also lead to an interesting collaboration opportunity between academia and the 
private sector. 

One barrier related to data reliability that was identified across all of the interviews is that more work is 
required in terms of updating Ontario soils maps in order to facilitate more accurate use of precision 
agriculture technologies. A recent announcement by the Minister of Agriculture, Food and Rural Affairs 
will see an investment of $5.1million to update soils maps across the province, although only certain 
regions will be covered through this program.163 Significant impact to facilitate more accurate use of 
precision agriculture technologies was identified by one interviewee to be government programs 
supporting the development of predictive digital soil maps at relevant resolutions. However, the issue of 
data sharing would need to be addressed in order to make best use of the information in order to 
improve upon the predictive capabilities. 

Interviewees stated that while the sector seems to have “bought-in” to using precision agriculture 
technologies through the use of equipment with sensors, there is still a need for people who can model, 
analyze and interpret the data into meaningful information for producers. There is currently a risk of 
information overload from precision agriculture technologies, which supports the contention that tools (and 
people) are needed to synthesize data into actionable best practices for producers.  

A variety of issues were mentioned by interviewees surrounding data, cost, benefits, time, collaboration, 
integration, etc. Many of these issues were repeated across sectors; nonetheless, some were mentioned by 
specific individuals.  

Currently, many of the barriers concern aspects of data use, privacy, management, and sharing: 

                                            
163 https://news.ontario.ca/omafra/en/2016/04/ontario-updating-soil-map-to-support-farmers-environmental-stewardship-
efforts.html 
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 Experts in the field express concerns over who owns the data when there is value in that data. 

 Producers may be hesitant to share their individual farm-specific data, but are more willing to 
share data when it is aggregated with no identifiers. 

 The field crop sector is highly competitive so individual farm-specific data related to yields is not 
likely to be shared willingly if there is any risk of this data becoming public knowledge. 

 Producers would need to see the value, or return on investment, for their own business in order to 
be willing to share these data results.  

Everyone involved in data collection, storing and use needs to feel confident in the security and privacy of 
their information. However, some of the interviewees suggested that privacy of data is not really an issue 
as long as producers and those involved have trust in those handling the data. As well, different types of 
data may require different levels of protection. Data with little to no identifiers may require less 
protection than personal data. A number of interviewees support the concept of open data, especially in 
regards to data that is supported by public funds. 

Related to the handling and storage of data, there were multiple questions about who would manage 
and house the database. Among everyone interviewed, no-one could agree on who would be responsible 
for this task, although there was some consensus that perhaps a third party (e.g., a nonprofit agency) 
would be best, as opposed to government or academia. Those involved would need a specific skill set, 
appropriate personnel, and sufficient staffing levels to manage the large amounts of data in the 
repository.  

Concerns were also raised that private sector companies may not always have goals that fully align with 
the needs of the client or with broader societal objectives such as improved water quality (e.g., related to 
fertilizer application recommendations). Concerns were also raised about the capacity of either the 
government or academia to handle the necessary level of staffing and security that would be required.  

Not surprisingly, the idea of an objective third-party organization was introduced several times by 
various interviewees. Consistent comments pointed out that the scope and scale of the workload required 
to manage and house the data would be immense, as a large volume of data would need to be 
organized, coordinated, cleaned, entered, and updated. Those responsible for managing and housing the 
data would also have legal responsibilities (e.g., intellectual property rights) and need to control access 
and sharing of the data. There would be large costs associated with this workload.  

Open data may be one possible solution for dealing with the mass amount of data entered and the 
difficulties experienced in analyzing this information. OMAFRA is planning an open data directive for 
April 2017 to better position themselves to share data. Producers would likely still need to own data, but 
open data provides the benefit of more use of data. Several interviewees indicated that one of the key 
benefits of open data is that it gives creative people the ability to develop new ideas and develop tools, 
apps, marketing, etc. through a combination of many databases using its raw data. The idea of open 
data was mentioned by both government and private sector interviewees as a positive approach to 
sharing data to drive innovation. 

The intended use of the data and outcome of analyzing it was mentioned in various interviews. 
Depending on the intended use of the data, it could be collected in different ways with different 

“Trust is key.” 
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parameters. This understanding would have implications for trying to combine data sets and develop an 
outcome. Experts stated that the outcome, or tool, needed to be simple and seamless to use if producers 
and people in the sector would be expected to have actionable results. 

The state and quality of data that would be housed in a shared platform was questioned by several 
interviewees. Currently, many of the base maps and data are out-of-date and sectors stated they could 
benefit from better baseline data to work from. There are also concerns regarding the quality of 
research that has been conducted and data that has been collected from these studies. They may lack the 
proper techniques, scientific rigour, and control to gather good quality data from which conclusions can be 
drawn. This deficiency has further implications for what recommendations are made and how data are 
used.  

There was concern over whether current data have been collected using methods rigorous enough to 
warrant its inclusion in future databases. Is it too late for old data to be used? Does the industry need to 
start the database from scratch with strict protocols on data collection to ensure data can be used with 
confidence? Moreover, converting, cleaning, and entering old data into new databases would be a time-
consuming—and expensive—activity. These are questions and concerns that remain unanswered.  

Several of the interviewees, especially in government and academic sectors, are asking for more realistic 
and detailed data in future. They are currently attempting to collect better on-field data from research 
projects to develop a better repository that reflects what is actually happening on the farm by producers 
and how this is impacting the producers’ bottom line. Better baseline data that is more realistic, current, 
and up-to-date will provide better indications of how things are changing and where improvements can 
be made. 

Overall, many experts and sectors stated that while producers are engaging with the use of precision 
agriculture technologies, there still needs to be work done to demonstrate the return on investment. It was 
unclear to most of the participants how a shared precision agriculture platform would benefit producers 
in any kind of meaningful way, although data improvements such as accurate, publicly available climate 
data and up-to-date soils maps were mentioned by most participants as information that would be 
important to facilitate the accuracy of current precision agriculture technologies. 

One idea that came forward during the interviews is that a shared data platform may need to be “issue 
driven.” This approach would mean that datasets could be housed together and would have the ability to 
be integrated based on the issues they are trying to address (e.g., soil phosphorus and water quality or 
greenhouse gas emissions).  

Another suggestion was that a shared data platform and the use of precision agriculture technologies 
could be tied to insurance, taxes, environmental policies, carbon taxes, etc. This linkage may help motivate 
producers to use these technologies to the best of their ability in order to reduce carbon emissions, reduce 
use of fertilizer, reduce soil erosion, improve soil health, improve water use and reduce waste, and 
increase yield, just to name a few examples. The benefits of these impacts on the environmental, economy 
and climate change could be significant; nonetheless, they also require defined protocols for agriculture 
and acceptable levels.  

Social license and/or customer pressure is another trend mentioned by experts that may impact how data 
are handled and affirms the need for producers to utilize precision agriculture technologies. Corporate 
customers buying from producers want them to have data tracking in order to know yields, inputs, 
sustainability, and quality of food they are purchasing. Pressure from customers and social licensing may 
force producers to change.  

In summary, while precision agriculture is being widely adopted across the field crops sector, the idea of 
a shared data platform was met with significant skepticism. Multiple questions and concerns were raised 
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by the interviewees related to a shared precision agriculture data platform and would require further 
investigation before any kind of widespread uptake, or participation, could occur. 

Some of the questions raised during the interviews include:  

 How will data be collected?  

 What are the best techniques and methods to do this?  

 Should data be integrated or segregated based on topic or issue?  

 Who will house the data and control management of data including data verification, cleaning, 
and entry?  

 What privacy restrictions will be in place to ensure access of data is protected?  

 Who will own the data?  

 How will government, academia and private work together to best use data being gathered from 
multiple sources?  

 Will producers buy in to the technologies and be willing to share data?  

 What benefits can we expect to see from such a platform?  

 What is the intent of data collection, and what can be expected to be produced from this data? 

 What will the roles of each stakeholder be in sharing the knowledge gained from the data?  

It appears that any precision agriculture-combined database system would need to be focused on a 
current specific issue, need, or topic. There may be a chance to collect and share data if it is related to a 
specific topic and all stakeholders can see a clear benefit to solve a current or near term challenge. 
While the long term vision for a combined database to enable basic research might be valid, concerns 
over data sharing, privacy, cost, and return on investment, as well as the questions mentioned earlier in 
this section, may impede this initiative. 

In addition, the idea of having one common database was met with resistance. Enabled data sharing 
across several independent databases is currently more acceptable to stakeholders. Establishing common 
data standards might be a good first step to enable future data sharing across the agriculture industry. 

 Hor ticulture  

The horticulture industry in Ontario produces high quality fruits, vegetables, and flowers: 

 Vegetables grown by greenhouse growers include greenhouse tomatoes, cucumbers, and peppers. 
Greenhouse floral growers grow thousands of different floral crops.  

 Fruits grown in Ontario include apples, berries, processing and fresh market grapes, and tender 
fruits (e.g., plums, peaches, nectarines, pears, tart cherries).  

 Hundreds of varieties of field vegetables are grown in Ontario such as potatoes, brassicas, 
cucurbits, leafy greens, legumes, root and bulb vegetables, sweet corn, tomatoes, peppers, 
eggplant, asparagus, culinary herbs, and rhubarb. 

An overview of the Ontario horticulture industry can be found in D.6 
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8.3.1 Ontario Fruit and Vegetable Growers’ Association 

The Ontario Fruit and Vegetable Growers’ Association (OFVGA) is a nonprofit advocacy organization 
that represents Ontario’s fruit and vegetable farmers and greenhouse farmers collectively through the 
membership of 28 provincial organizations. The sector supports  

…30,000 farm-based, non-family jobs in Ontario, as well as a further 8,700 jobs specific 
to horticulture and specialty crops. Over 125 different fruit and vegetable crops are grown 
in Ontario with an estimated annual farm gate value of $1.6 billion (2013).164  

OFVGA has an established research committee that actively participates in the Ontario Research 
Advisory Network, Ontario Agri-Food Technologies, and on Vineland Research and Innovation Centre’s 
stakeholder council.165 

Ontario growers produce over 125 different fruit, vegetable, and greenhouse crops. Fruit crops include 
apples, grapes, peaches, apricots, blueberries, melons, cherries, nectarines, pears, plums, raspberries, and 
strawberries. Examples of vegetable crops are potatoes, sweet corn, peas, field tomatoes, asparagus, 
beans, beets, broccoli, Brussels sprout, cabbage, carrots, cauliflower, celery, cucumbers, leeks, lettuce, 
onions, parsnips, peppers, pumpkins, squash, radishes, rhubarb, rutabagas, spinach, and zucchini. The most 
common crops are potatoes, sweet corn, peas, and field tomatoes. Greenhouse crops include cucumbers, 
tomatoes, and peppers.166 

Needs and Concerns Identified by Industry Expert 

It is clear that the greenhouse (“glasshouse”) industry is the most advanced sub-sector within the 
horticultural industry in Ontario; this specialization is directly related to the controlled environment they 
maintain for growing their specific commodities. This sector is not only the most advanced, but also boasts 
a strong research contingent within the province (at the University of Guelph, in particular). Interestingly, 
the greenhouse industry is not only aided by research and government efforts, but benefits from a strong 
private industry that focuses on technological development and innovation (e.g., Priva and Vineland 
Research and Innovation Centre). These technologies and innovations have allowed vegetable growers to 
extend their season through improved genetics that is also applicable to other horticultural commodities, 
as well as targeted use of LED lighting systems and enhanced soilless environments. 

Greenhouse technologies allow for specific controlled environments relating to water, energy, climate, and 
process (planting, harvesting, etc.). Additionally, new equipment for soil applications (lime, fertilizer) and 
automatic cultivating, planting and harvesting is becoming increasingly available/relevant for larger 
operations—particularly for ‘muck crops’ (i.e., onions, carrots, etc.). Good research on these issues is being 
conducted at the Bradford/Holland Marsh. Furthermore, apple and grape growers, among others, utilize 
various forms of storage technologies to ensure that environment and air quality (CO2, O2, humidity, 
temperature) is optimal for preservation and quality. Therefore, precision agri-food technologies are 
currently being used in specific aspects of production for various commodities, but are neither strongly nor 
consistently used at this time.  

The interviewee felt strongly that the fruit industry (apples, grapes, tender fruits, berries) is far ahead of 
the vegetable industry when it comes to pest identification, monitoring, and management (integrated pest 
management, or IPM), and that there are significant opportunities for cross-sectoral/commodity 
application of new technologies. More specifically, sprayer technologies could/should be optimized to 
improve pesticide application, which would improve IPM efforts. This optimization will be particularly 
useful for vegetable sectors, but has application across all field crops and horticultural sectors. 

                                            
164 Source: http://www.ofvga.org/aboutofvga 
165 Source: http://www.ofvga.org/aboutofvga 
166 Source: http://www.ofvga.org/overview 
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One major concern for most horticultural groups in Ontario is the cost of labour. There is significant cross-
sectoral interest in mechanization and automation, as labour represents 60–70 percent of operational 
costs in many sectors. While innovations in grading equipment have dramatically improved consistency of 
product at processing/packing, there is still a substantial reliance on labour across sectors. Additionally, 
data gathering by manual labourers has improved through the use of handheld monitors. Scanned ID 
trackers used by pickers is a fully automated process that will save long-term costs, improve consistency, 
and ensure quality.  

There is interest in the industry as a whole in investigating the factors that affect fruit tree and vegetable 
productivity and quality. Future areas of interest also include drone technologies for assessing growth, 
pests, and diseases in the field. This interest has further application with respect to IPM and the use of 
herbicides/pesticides, which in turn cuts costs and maintains/improves yields. Somewhat related to these 
issues are the use and availability of real-time weather predictions. Although these data have long been 
available in many areas, weather predictions and monitoring could be better and tailored to farm-
specific regions for pest management, irrigation, growth, etc.  

Tied to this is an increased need for irrigation scheduling to ensure efficient use of water. This need 
requires monitoring of plant soil, weather conditions, and growth stage/level. The type of irrigation 
system, application of water (natural versus artificial), and water requirements of the plant are all 
necessary pieces of information for informed decisions.  

A Precision Agri-Food Technology Platform 

Overall, there appears to be a strong potential for precision agri-food technology solutions. Integrated 
data platforms that allow for tailored decision support systems will be particularly useful. Furthermore, 
there is a strong feeling that technologies and innovations developed within specific sectors have 
significant application across other sectors. As a result, shared information, solutions, and research have 
the potential for significant impact and return on investment. In summary, is clear that the horticultural 
sector is just getting started with precision agri-food technologies, and there are significant opportunities 
for innovations to improve yield, quality, safety, and consistency across the board.  

8.3.2 Greenhouse Growers  

Greenhouse growers in Ontario grow either vegetables year round (tomatoes, cucumbers, and peppers) 
or thousands of different floral crops where production is more seasonal.  

Greenhouses are a 100 percent controlled environment; every aspect is captured and measured, inputs 
through outputs, timed to the nanosecond of every process. Growers spend considerable efforts in 
developing grower plans and creating formulas to target production objectives. Grower plans allow for 
deliberate decisions regarding amounts, ratios and time, time, energy usage, pest management, water, 
and nutrients. 

8.3.2.1 Ontario Greenhouse Vegetable Growers  
Ontario Greenhouse Vegetable Growers (OGVG) is a nonprofit organization that represents 
approximately 220 members who grow greenhouse tomatoes, cucumbers, and peppers on over 2,500 
acres in Ontario. Greenhouse vegetables represent the largest sector of Ontario horticulture crops, with 

“We’re not smart on a lot of the 

requirements of trees and vegetables and 

the factors that this impact has on 

production yield and quality.” 
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an estimated annual farm gate value of $782 million.167 OGVG is regulated under the Farm Products 
Marketing Act (FPMA).168 OGVG growers utilize advanced hydroponic technology, computerized climate 
control, and integrated pest management strategies in a controlled environment producing uniform 
products with minimal waste while maximizing yield and quality. Food safety is regulated for all growers, 
packers, and marketers with many growers implementing a rigorous traceability system. OGVG has an 
Environmental Policy, encouraging all growers to practice nutrient recirculation. 169 

Needs and Concerns Identified by Industry Expert 

OGVG collects a fair bit of information from their growers. They use an ‘old school’ form (paper-based) 
that is filled out by each grower once a year. This information tells OGVG what, where, and how each 
grower is growing their crops. One interviewee who was knowledgeable and often led the conversation, 
noted that lots of data are dumped into their system manually within a few months of their fiscal year. 
They are working to upgrade to an electronic system. It was noted that data are often shared on a more 
informal, yet frequent, basis:  

 weekly data from propagators/seedling data (almost exclusively off-shore companies provide 
these data); 

 data on growers forecasting production, sector-wide; 

 market information used for price setting. 

OGVG is operating at a level of granularity with their growers than no other horticultural industry comes 
close to. It is then particularly interesting to see that they assess their system and knowledge of their 
members is not as comprehensive as they would like. Clearly, OGVG are leaders in the agricultural 
community. 

A number of the interviewees noted that a significant issue for greenhouses is the relative control that the 
four proprietary service providers of software and programs have over the industry. There is a sentiment 
that there is very little willingness to open up raw data, even to growers. The service providers maintain a 
black box when it comes to greenhouse management and a lot of these systems are not talking to each 
other across greenhouses—each greenhouse is individually managed, with very little integration of data 
across replicates. Many growers want to make cross-comparisons across greenhouses that are using 
multiple ‘proprietary systems.’  

OGVG’s next step concerning data collection and management is to hire a programmer to evaluate 
subsections of the data collected. They are creating a comprehensive dataset that will allow for a grower 
portal, where OGVG can access what the growers are growing, how, when, environmental factors, and 
internal structure (organization and physical layout). This information would provide significant value to 
OGVG in terms of understanding the needs of their membership. 

One person interviewed for the purposes of this report was quick to point out that data sharing, even with 
their own grower organization, the OGVG, is difficult. However, the interviewees were quick to point out 
they believe this culture is changing and noted that growers generally want access to data, but do not 
want to give up their own data. It is all about competitive edge and they do not want to be 
disadvantaged in the marketplace. Essentially, every greenhouse neighbour is a competitor, so the 
industry is strongly segmented. Growers market typically market through one of the members of the 
Ontario Greenhouse Marketers’ Association, based in Leamington, The marketers sell  directly to retailers 
in the US and Canada Some marketers are large scale ($300 million in product each year), with  their 

                                            
167 Source: http://www.ofvga.org/overview 
168 Source: http://ogvg.com/about 
169 Source: http://ogvg.com/how-we-grow 
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own marketing team, and have their own certification protocols. They operate as standalone entities that 
have the relationships with major retailers and may have supply arrangements with greenhouses in 
Mexico and the US to address seasonal needs. Some marketers are vertically integrated, owning their 
own greenhouse operations, as well as buying from independent greenhouses. Most independent 
greenhouses are aligned with a specific marketer and have a long standing relationship. 

The market is truly dynamic, with supply and demand changing hourly, or certainly daily—it takes hours 
for product to arrive from the US and Mexico. Therefore, growers and the industry must make real-time 
decisions, which requires real-time data. It is a fast-moving sector with significant risk exposure given the 
perishable nature of the crop. 

A Precision Agri-Food Technology Platform 

There are signs that the culture within the industry is starting to change, to be willing to share data in 
certain circumstances. OGVG would be interested in an integrated data platform if there was a pilot 
project involving those who are willing to find a way to work together and demonstrate the value of 
sharing certain information. There is potential to move forward across the industry to make better 
decisions and improve the industry across the board.  

8.3.2.2 Flowers Canada Growers and Floriculture Greenhouse Growers  
Floriculture greenhouse growers along with industry partners are represented by Flowers Canada 
(Ontario), a provincial representative association formed under s. 12 of the Farm Products Marketing Act. 
Nationally, Flowers Canada (Ontario) is a member of Flowers Canada Growers, the national trade 
association for the Canadian floral industry. Members include greenhouse growers, distributors, and 
importers/exporters of cut flowers, bedding plants, potted plants, and cut greens. The greenhouse 
floriculture sector in 2011 generated over 1.37 billion dollars in farm gate sales and exports that 
generated over $298 million in revenue. In Canada, there are more than 1,900 growers covering 878 
hectares of land.170 Ontario is home to 250 floriculture greenhouses, employing over 10,000 people.171 

Needs and Concerns Identified by Industry Expert 

Similar to greenhouse vegetables, this sector practices precision agriculture on a very fine scale. They are 
able to manage each plant individually; each one in an individual pot, or the individual stem of a cut 
flower. The greenhouse environment allows them to automatically control and collect information on all 
environmental conditions (temperature, humidity, fertility (feed it exactly what it needs), and soil (peat 
moss that is inert (no nutrition) so all nutrients are provided through water). All is managed per crop, with 
each crop receiving the best nutrition.  

There is considerable focus on precision inventory management. Growers want/need to know what they 
have, what will be for sale, when it will be ready, in real-time. They use data management software to 
understand and plan their operation. For the grower interviewed for this study, this has been a significant 
focus over the past four years. Greenhouse production software typically allows for complete inventory 
management through a barcoding system. Each plant is uniquely barcoded and placed on a barcoded 
tray, which is placed on a barcoded table. Everything is entered into the system. This inventory tracking 
allows the grower to process where each crop sits, how many units are available for sale, how many are 
actually sold, the price they’re sold at, and how many pots are thrown away because of disease and 
pests.  

Importantly, some greenhouse production software allows for business management and other 
management software allows for production/greenhouse management. There is little integration between 

                                            
170 Source: http://www.flowerscanadagrowers.com/about-us 
171 Source: http://www.po.flowerscanadagrowers.com/meet-our-growers 
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these systems and it is therefore difficult to identify which factors have the highest impact on losses or to 
understand how losses are incurred.  

The Flowers Canada representative is often focused on trying to improve margins for his clients. There is 
not a lot of room to increase price in the flower market—cut flowers are a luxury item and the new 
generation of millennials is not buying flowers the way the previous generations did. Therefore, they look 
to improve pest management to reduce losses; primarily through biological controls (with great success 
thus far). The next area of focus is lowering inputs (fertilizers/nutrition) while still maintaining growth rates. 
Consequently, this leads to a focus on optimizing greenhouse environmental conditions. Automation can 
help with these processes when it comes to consistency (fans, venting, planting lines) as well as with the 
packing process. Vineland Research and Innovation Centre’s robotic team has been developing 
technology to automate packing line functions performed manually.   

An impressive range of data is collected and used in the greenhouse. As previously mentioned, they have 
labeled benches with barcodes (plants are scanned in when put on bench) and entered into the 
greenhouse management software. Greenhouse sensors are in place everywhere to monitor interior and 
exterior factors such as vapour deficit (correlates to how dry a plant will be), the weather station outside, 
humidity, and input CO2 (for better quality). Each bench has valves for delivering clear or fertilized 
water. They do routine walkthroughs for monitoring. More work is being done on water sensors in the soil 
now as well. Importantly, they rely on controls to run the built environment, controls that are constantly 
updating control programs. Interestingly, the common complaint from growers about these controlled 
systems is that there are simply too many options/too much to control, so it is difficult to truly understand 
how to use every component of the system.  

In general, growers would like to have data and information to better understand the marketing and 
retail side. They want more feedback from retailers and wholesalers on shipments and what was sold 
(what are consumers buying and what are they not buying). This feedback requires a close relationship 
with retailers.  

The interview ended with a discussion concerning the differences between greenhouse vegetables and 
greenhouse flowers; while the production environment is similar, there are significant differences in 
production systems and markets. Vegetable growers have three major crops (cucumbers, peppers and 
tomatoes), while flower growers collectively may grow 1000–2000 different crops with up to 200–300 
different types being grown under the same roof. Seasonal markets that flower growers target fall on   
different dates each year (Easter and Mother’s Day, for example) and can therefore present challenges, 
whereas vegetables are in more consistent demand and grown nearly all year. Lastly, greenhouse 
vegetable operations are structured on a much larger scale. Both sectors of greenhouse horticulture in 
Ontario compete in an intense global market and both are sensitive to the costs of labour and energy, 
the two largest input costs. 

8.3.2.3 Greenhouse Grower Equipment Suppliers  
Few companies in Canada provide greenhouse horticulture equipment. Typically, horticulture companies 

“Some retailers know that mums that are in full bloom are going to be 

bought more often than mums that have yet to blossom, so they order 

these plants from us at a specific level of bloom. Others want specific 

colour arrays/patterns because they know this sells better. They have an 

intimate understanding of their customer, but this is not passed down to us 

other than the through the type of orders they place.” 
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are international in nature with head offices based in Europe that supply a wide variety of specialty 
equipment. Examples are the technologies and equipment for the controlled greenhouse environment.  

These suppliers provide complete environmental management systems for greenhouse growers, and they 
also build automation systems to facilitate more effective controlled environments. One particular 
company with a major presence in Ontario is the main player with respect to structure, hardware, 
software, and process. They also offer mechanical systems and consolidated controls for those systems: 
they are ‘everything greenhouse.’ Their focus is to maximize greenhouse production without sacrificing 
quality.  

Needs and Concerns Identified by Industry Expert  

Supplier of horticulture systems take an integrated approach, with no standalone greenhouse 
components. Everything is consolidated under one main switchboard for each greenhouse. They use 
information gleaned from previous experience and in-greenhouse monitoring in order to help build a 
grower strategy for vegetable production as well as floriculture. They take great pride in their products; 
for example, in the controller algorithms that allow growers to control ambient temperature within a tenth 
of a degree.  

Examples of the systems and conditions the suppliers monitor and control include water, energy, climate, 
process, management, comfort, sustainability, integration, and performance from fertilizer intake, to 
relative humidity, to wind speed. These systems enable the management of all aspects of the greenhouse 
environment.  

Each greenhouse is equipped with the necessary hardware, software, and controls. Further, each 
greenhouse is linked to a greenhouse specific box/system, which allows for complete control over the 
environment. These boxes are linked to standard service style computers (PCs) that act as operator 
remote stations to pull and review data. This data exchange can be done using tablets and smartphones 
too.  

With respect to data access, companies can view the settings of each greenhouse for each of their clients. 
They know the specific greenhouse strategy for each grower and aim to meet these objectives. Growers 
have complete control over these systems, and are trained by the supplier. Importantly, this particular 
company has access to all historical information for as long as systems have been in place, making their 
data network extremely valuable as to what works and what does not.  

When discussing decision support tools, nearly everything in the greenhouse is automated based on the 
grower strategy. Accordingly, thresholds and computer algorithms work around the clock to assess 
external environmental conditions and monitor all aspects of the operation internally to ensure optimal 
growing conditions as per the grower’s request. This approach allows growers to utilize plant-specific 
information as a component of the system input for the control loop.  

Suppliers see little future development occurring with respect to new controls; they believe the industry is 
at the point where existing tools and strategies are being tweaked. The interviewee believed that the 
future will see technological advances; there is always room for further refinement, greater efficiencies, 

“We are talking ‘micro-precision agriculture 

here’; we’re not just dealing with individual 

plants, rows, blocks; we’re dealing with 

every input and environmental component 

that relates to vegetable production.” 
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and better use of resources. 

Overall, this particular company is a leader in the controlled environment service provision sector for 
greenhouses. Their view strongly correlates with other experiences and discussions with growers and other 
members of the sector during the investigation phase of this report. The leaders are extremely large 
companies, with many divisions and a strong research and development department, which places them 
high on the list as innovators and trends setters for this industry.  

8.3.3 Tender Fruit, Apples and Processing Grapes  

The growers of apples, grapes for processing (e.g., for wine and, to a lesser extent, jams, juice, and other 
grape products) and fresh market grapes, tender fruits (e.g., plums, peaches, nectarines, pears, tart 
cherries) and berries (e.g., blueberry, raspberry, strawberry, cranberry, Saskatoon berries, and sea 
buckthorn) represent a substantial of Ontario horticulture.  

8.3.3.1 Ontario Apple Growers 
The Ontario Apple Growers (OAG) operates under the Farm Products Marketing Act (Ontario) and 
represents the interests of Ontario apple growers with ten or more acres of apple orchards. There are 
approximately 200 grower members. The OAG provides a number of benefits and services to their 
members, including: 

…government relations and lobbying, research and development, providing up-to-date industry 
information to grower members, generic promotion of apples, and juice apple pricing. The 
organization’s operating budget is funded through acreage fees paid by its members.172 

Needs and Concerns Identified by Industry Expert  

Roughly 40 percent of Canada’s apple production happens in Ontario and is believed to be changing 
drastically. The orchard structure has in particular witnessed innovation, with a semi-dwarf rootstock being 
used that creates shorter trees and allows for higher density planting (trees planted closer together in 
rows and rows are closer together). This transition allows more apples to be grown in the same acreage. 
Consequently, the industry has seen the development of new platforms and harvest aids that allow 
pickers to get up to the height of the apples and pick on a moving platform. (As a side note, tender fruit 
growers are looking into similar dwarf rootstock to take advantage of similar innovations in their 
orchards.) 

                                            
172 Source: http://onapples.com/about-the-oag/who-is-oag.php 

“Weather data are at our fingertips now 

with just the push of a button.” 

“This is a dynamic environment and market 

we live and work in today. The Samsung’s 

and the Google’s of this world continue to 

push the technological envelope, so I 

expect more innovations will come with 

time.” 
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There was a long period of time when there was very little change in orchards, but the last 10–15 years 
has seen an explosion of technology and use of technologies, not always in a precision agri-food sense, 
but simply the adoption of mechanization for certain tasks. The interviewee believed that the new 
orchard structure opened the door for technological solution adoption, starting with multi-level harvesters, 
which improve labour efficiency. New, more precise, spraying equipment soon followed, which allows 
growers to spray directly over the row of trees; consequently, the chemical goes right over top of the high 
density rows, which results in significant cost savings. 

The use of smart phones for general farm knowledge and keeping up to date has become commonplace 
too. One particular grower has a ‘hail cannon’ (there are few others in the province) designed to break 
up hail particles in the atmosphere before it hits the orchard and this can be programmed and turned on 
using a smart phone. 

Roughly 95 percent of all apple acres in Ontario has been GPS/GIS mapped; completed in 2005/2006 
in partnership with Agricorp for insurance purposes. OAG felt the need for further information to be 
collected (e.g., farm size, soil type) and therefore conducted a general tree census to understand what 
their growers are growing and who is growing what (e.g., what apple variety, such as MacIntosh or Royal 
Gala). Importantly, with this information, OAG and the Tender Fruit Growers of Ontario got together and 
collaboratively invested in Fruit Tracker, a cloud-based data software system for growers to access farm-
specific information collected by OAG, external third parties (e.g., Weather INnovations Consulting LP) 
and their own operational information. More specifically, Fruit Tracker houses spray records, pest 
management and scouting data, harvest and yield information, storage details, GPS/GIS data, maps, 
and documents to satisfy the requirements for the CanadaGAP food safety and traceability program. 
Services provided by Fruit Tracker are continually growing and becoming more useable for growers as 
more data are collected and processed by the system. The data comes directly from the farm to Fruit 
Tracker; Agricorp has a separate attached portal where growers access mapping and insurance info.  

Fruit Tracker is a service OAG provides to their growers. OAG will use aggregate reports for average, 
varieties; individual on-farm data are neither pulled nor used. However, it was acknowledged that there 
would be value in examining specific on-farm data, for example, to compile average cost of production 
numbers, which is a useful benchmarking exercise. 

The interviewee believed precision agri-food technologies can significantly help apple growers when it 
comes to reducing cost of labour and assisting in tree maintenance (pruning, thinning, harvesting). It is 
more of an exercise in mechanization, which would result in sensors being used to track progress and/or 
efficiencies.  

Apple growers are anticipating greater demands in terms of regulations and audits. Technologies that 
automatically or easily capture data to satisfy the current and anticipated requirements would be of 
benefit to the grower. Traceability is a good example. Currently, growers place their apples in containers 
identified by farm block and date picked. Shippers store apples for up to 12 months of the year and will 
create a bin tag identifier for each group of apples, enabling traceability back to the farm and block of 
origin. This information is then sent to the retailer. Thus, a trace-back system that is easy to use and sensor 
driven (e.g., using RFID technology) could greatly facilitate the traceability process. In general, 
packer/shippers have transitioned towards the use of more technology; high speed pack lines, grading 
machines, and internal scanners; these technologies have greatly changed the way data is used and has 
impacted the labour required.  

A Precision Agri-Food Technology Platform 

Overall, OAG felt that a PAT platform as an integrated system for horticulture is too futuristic, but may be 
of value. When Fruit Tracker was first introduced, there were a number of challenges from the growers 
concerning data privacy and security concerns. Not all Ontario growers are taking advantage of the 
system. Interest in participating in an integrated platform would depend on the specific value it would 
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provide to growers. 

8.3.3.2 Norfolk Fruit Growers Association  
The Norfolk Fruit Growers’ Association (Norfolk) is both a grower-owned cooperative that packs and ships 
apples in Norfolk County, Ontario, Canada. Theysort, store, pack, and market apples and pears for their 
ten grower members. They manage all of the apples grown by their members and also buy in fruit to 
distribute to their customers.173 They maintain 17 acres of property and their storage capacity exceeds 
3.5 million cubic feet, with substantial capacity for cold, controlled-atmosphere, low-oxygen, common, and 
dry storage. Every storage room employs a computerized system for automated atmospheric control. 
Storage facilities are monitored for air-components, temperature, and oxygen levels. Numerous 
technologies are used in the packing plant that include highly advanced sorting equipment, individual 
fruit labelling equipment, automated bagging units and weighers, automated carton accumulation and 
palletization, a complete pre-sort system, and a rollstock bagger enabling individual bag coding.174 

Needs and Concerns Identified by Industry Expert  

As the distributor, they are one step removed from the farm and a hub for products from many different 
farms; therefore, they ensure all requirements for appropriate traceability are satisfied; for example, 
packing apples separately by member/provider with appropriate identifiers ensuring complete trace- 
back to the orchard and grower block of origin. All fruit is identified by grower blocks (e.g., for each 
variety and provider). The apples are delivered by variety and block from the grower to Norfolk, which 
facilitates this process. Once apples are received, the growers are provided a receipt, indicating what 
has been received. Once sold, a packing slip and the income generated from those apples is forwarded 
back to the grower. Norfolk and their members are not only CanadaGAP certified; their plant adheres to 
FSSC (Food Safety System Certification) certification as well. 

Norfolk employs interesting technologies for the storage of fruit. Once fruit is received from a grower, 
they print two identification tags per bin: one is a barcode and the other is a written description label. 
These labels identify the grower, orchard, block and apple variety. The fruit is then allocated into storage 
rooms. These rooms are controlled atmosphere rooms; once filled, nitrogen is increased from 78 to 95 
percent and oxygen reduced from 21 to 2.5 percent. Carbon dioxide is maintained at 2.5 percent. This 
preserves the apples in terms of colour and condition.  

Monitoring of these rooms is automated 24 hours a day; each room is checked every three minutes. 
Checks are logged and records are kept for parameters such as room temperature, atmospheric levels 
(e.g., oxygen, nitrogen, and carbon dioxide), and ammonia. The room is ultimately held in equilibrium 
based on their specific recipe to maintain apple quality and freshness. Importantly, during export, this 
information must be verified to be accurate by the purchaser, and therefore maintenance of records is 
critical to the process for Norfolk and, in general, for any storage facilities in Ontario. 

During packing, Norfolk takes their apples through the grading process during which they assess the 
apple’s pressure at receipt and pack out, which is useful as a cross reference for Norfolk operations. They 
also assess starch level, Brix level (i.e., ratio of sugar to water as a measure of ripeness), internal 
ethylene, and colour (assessed dichotomously: the apple either meets or does not meet the grade 
specification assigned by growers).  

Importantly, during grading, the pre-sort line electronically sorts apples by colour, defect (i.e., a colour 
camera notices what should be there and highlights defects), weight, size, and internal defect (i.e., an 
infrared light is shined through the fruit; what comes out is measured and matched against a standard). A 
pack-out report is then generated to indicate such measures as percent culled, percent diverted for fruit, 
or percent diverted for juice. This information is provided to the grower for their information and 

                                            
173 Source: http://www.nfga.ca/about-us 
174 Source: http://www.nfga.ca/our-facilities 
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justification regarding how their fruit will be sold.  

Norfolk is interested in understanding the needs of their growers and providing them with useful 
information. Accordingly, Norfolk has begun offering additional services, such as data on IPM. They 
sample orchards each week for new diseases and insects and provide a broad-view report of what the 
fruit looks like for their members. Norfolk collects IPM data and sprayer records for each of their 
members and are now looking into tablet application technologies to enable easy and efficient data 
capture and transfer. Currently, the system is paper-based. An electronic method would also allow for 
better integration with Fruit Tracker, referred to as Apple Tracker by the apple growers.  

One need identified for the industry is a more efficient system to ensure proper traceability down the 
line. Bagged/packaged apples for retail can be traced back to the packager, and then back to the 
orchard block. However, once loose fruit is out of the box, there is minimal opportunity for trace-back. 
Apple stickers without barcode are for checkout purposes only. If a sticker does have a barcode, trace-
back is possible; however, the majority of retail stores do not have capable systems.  

Another interesting and useful precision agri-food technology opportunity for the storage, packing, and 
distribution of apples would be the adoption of RFID tags, which would be scanned as they pass through 
the various readers in the operation. This is viewed as the logical next step and would allow for the data 
to move seamlessly into and through the system, eliminating the need for manual data capture processes. 

A Precision Agri-Food Technology Platform 

There is a definite future need for an integrated data system for all the data that are currently being 
generated. Currently, there are significant amounts of disparate data and information. The data need to 
be standardized, and accessible in a user-friendly format from a centralized point of contact. 
Furthermore, Apple Tracker needs to be further developed, allowing each grower to build a profile and 
follow their apples down the entire food value chain (i.e., from orchard to shelf).  

Lastly, 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. 

8.3.3.3 Algoma Orchards  
Algoma Orchards (Algoma) is one of the largest apple grower-shippers in Ontario. And, as one person 
humbly said, “We grow and buy apples, put ‘em in a box and sell ‘em, and/or we squeeze ‘em and sell 
‘em.” Algoma is a significant player in the Canadian apple industry, however, and their insight provides 
valuable perspective on the needs, concerns, and pressure points for the Ontario apple industry. 

Needs and Concerns Identified by Industry Expert  

Algoma Orchards grows their own apples, and buys from another 50 Ontario growers. They pack the 
apples on site from all operations and then sell to retailers and direct to customers. Any rejects or culled 
apples off the line go to make juice on the property as well. Overall, they are a streamlined operation 
with two major sides to their business. They ship primarily within Ontario, but send some varieties at 
certain times of the year from coast to coast (i.e., they do very little export out of Canada).  

From their perspective, labour is the most important component driving change in the apple industry. 
Technological innovations, such as self-propelling platforms (essentially skyjacks made for the orchard), 
have allowed more efficient harvesting. Similarly, hedging machines help shape trees have reduced the 
need for labour to thin and prune trees. Interestingly, given the size and scope of Algoma, they have a 
different view on the ‘labour issue’ from most other grower-shippers. 
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This perspective on the labour issues endemic to most sectors of horticulture is truly insightful and 
progressive. This opens up the labour issue conversation where there needs to be talk about how labour is 
actually used/integrated into their systems. Algoma views their workforce with a different lens, not simply 
viewing them as hired hands and short-term help. Algoma recognizes the value of their people, often 
compensating above minimum wage in recognition of work well done; resulting in work expectations set 
to a higher standard. This approach exemplifies the need for research pertaining to economic models, to 
help growers fully understand all the factors at play affecting production, quality, and ROI.  

At times, Algoma will buy fruit from offshore locations for customers (e.g., during the winter months). It has 
been noticed that these offshore locations are often significant in size, and many of them employ 
researchers and technicians to expand the boundaries of quality and yield, continuing to increase 
standards. It is clear that Algoma is equal to any other grower-shipper in the upper echelon of apple 
growers in the Americas.  

The interviewee believed that agriculture, be it precision or otherwise, starts with soil and location, and 
would like the agriculture community to focus on establishing the best site for production with 
consideration given to soil content and water availability. The next significant factor of concern is the 
weather; you cannot change the weather but you can mitigate the negative effects of weather through 
the use of frost fans to prevent tree/bud damage. Algoma also invests heavily in helicopters to fly over 
the orchards and push warmer air from higher layers of the atmosphere down onto the trees. This 
approach resulted in Algoma being one of the only apple growers in Ontario to produce a normal crop 
in 2012, when a significant late frost killed 95 percent of Ontario’s apples. Algoma also invests heavily in 
micronutrients to spray on buds if and when they break open.  

In some ways, Algoma takes the ‘old-school’ approach to production; for example, they do not use much 
technology to manage soil moisture; which is done by feel and experience. Careful and attentive 
observations are made on tree feel, colour, and appearance to give them a sense of the health status 
and needs of the tree. This sentiment is brought to many of the Algoma management practices. 

One aspect of the operation requires investment in technology: grading. Algoma, and many other 
packers/shippers, use electronic sorting systems for grading. The apples roll by a camera on a conveyor 
belt and 45–50 pictures of each apple are taken. The cameras assess each apple for: 

 ‘traditional shape’ (i.e., it has to look like a ‘normal’ apple); 

 minimum specification for size (because retailers vary in their specifications); 

 minimum specification for colour (to respond to variability among retailers); 

 minimum specification for pressure (note that sensors are coming to perform this ‘feel’ test, 
currently conducted by proxy using separate pressure test); and 

“At the end of the day, I don’t do a lot of 

picking on the platforms. The most efficient 

use of labour is good team organizers and 

group leaders. You need to invest in your 

help and establish structure—this is where 

efficiency comes from.” 
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 minimum specifications for defects (i.e., surface area percent for marks, which is consistent among 
retailers).  

Crucially, these specifications can be programmed into the computer and the system will automatically 
indicate what apples meet the grade. Computers do 80 percent of the grading work; the remaining 20 
percent occurs when apples are packed into boxes before shipping.  

Apple juice production appears to be more straightforward. Culls (i.e., apples with defects or not making 
grading requirements) are diverted to a room where they are ground and squished using a mechanical 
process. The only handwork requires pushing buttons and flipping juice into a hopper.  

Overall, for such a large operation, Algoma has not adopted precision agri-food technologies or 
practices. However, it is clear that an operation like this is willing to invest in what works, as evidenced by 
the investment in helicopter flybys, at a cost of $20,000 per day. Algoma appears to be taking a ‘don’t 
fix it if it ain’t broke’ approach. There do appear to be opportunities to adopt technology, but adoption 
will certainly depend on a concrete value proposition and a proven ROI model demonstrating operation 
improvements in very short-order.  

8.3.3.4 Ontario Tender Fruit Growers  
The Ontario Tender Fruit Growers' (OTFG) Marketing Board is a nonprofit, independent farming 
organization governed by grower members elected by their peers for terms of at least one year. The 
Ontario Tender Fruit Growers operates under the Farm Products Marketing Act, and represents all 
Ontario producers of tender fruit who market to either the fresh or processing market. Tender fruit 
includes peaches, nectarines, plums and prunes, pears, and sweet and sour cherries.  

Similarly, the Ontario Fresh Grape Growers Marketing Board represents Ontario fresh grape producers 
who sell to the fresh market only. The Sovereign Coronation is the main table grape variety produced in 
Ontario.  

Collectively, the Ontario Tender Fruit Growers and the Ontario Fresh Grape Growers combined represent 
more than 400 grower-members. More than 90 percent of all Ontario tender fruit production is based in 
the Niagara Peninsula. The balance is produced in Norfolk County and in Southwestern Ontario.  

The Ontario Tender Fruit Growers and the Ontario Fresh Grape Growers were established to regulate 
prices and conditions of sale for Ontario tender fruit and fresh grapes, as well as for the purpose of 
marketing and promoting Ontario tender fruit and Ontario fresh grapes. Collectively, these commodities 
are known at the ‘Ontario Tender Fruit Growers’ (OTFG). Their yearly values, on average, are impressive: 

…[the] annual farm gate value across Ontario from fresh market and processing sales of 
Ontario tender fruit totals more than $55 million and for fresh grape commodities totals more 
than $5 million for a combined total of more than $60 million.175 

In 2011, OTFG began to build an online data repository and collection system called Fruit Tracker, a 
cloud-based data management software system for growers. Similar to eGrape (a cloud-based data 
management system for processing grape growers that was developed at a later date), Fruit Tracker was 
developed to meet the need for the industry to be ‘mapped’ (i.e., orchard GIS/GPS mapping) to qualify 
for crop insurance through Agricorp. The systems provided OTFG growers with the tools they needed to 
collect information on their operations and for the effective data transfer to Agricorp. The mapping data 
resides at Agricorp at this time. 

When mapping integration was complete, OTFG began to see value in collecting and integrating other 
forms of data into Fruit Tracker (e.g., spray records). They began with food safety and traceability 

                                            
175 Source: http://www.ontariotenderfruit.ca/about-us.php 
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information, which allowed for growers to generate online reports and complete necessary documentation 
associated with the CanadaGAP program.  

With the successful improvement of the CanadaGAP process on the grower/auditor end, OTFG realized 
there was significant potential for keeping data. Processes such as analyzing shipping, scouting, and 
packing are just some of the potential applications, along with tracking RFID tags on bins of fruit, 
assessing cost of production, and benchmarking. OTFG focused on integrating as many components 
related to grower processes into one platform, often accessing funding through government programs to 
build out Fruit Tracker in a stepwise process.  

OTFG was the first of the horticultural sector to create such a tool for their membership, and it has clearly 
resulted in a number of important innovations. Ontario Apple Growers (OAG) is also using Fruit Tracker, 
and has collaboratively invested and participated in the creation and further development of the tool 
over time. The only area OAG is not fully integrated is with respect to shipping and packing; it appears 
as though they are focused on data at the farm level only. Interestingly, one of the major shippers that 
OTFG members work with, a grower co-op in fact, has mandated the use of Fruit Tracker by its members. 
This commitment shows how important this tool is for the value chain. The OTFG’s vision is to have all 
members using the system so they have a complete vision of the industry with respect to shipments and 
data. 

Data currently integrated into Fruit Tracker include scouting data for pests. In the future, OTFG is 
investigating the feasibility of using Fruit Tracker to:  

 manage and collect drone data, food safety, and traceability data for CanadaGAP; 

 weather information from WIN (temperature, moisture, wind speed, hearty bud testing, survival 
analysis); and 

 soil moisture monitoring and irrigation needs assessments (working with OMAFRA specialists).  

OTFG is now interested in bringing in better soil moisture monitoring systems that are fully integrated into 
all farms (currently integrated into Fruit Tracker in beta form through Decagon). In addition to this, OTFG 
is interested in improving automated data upload from the farm to the software using cellular data.  

With respect to data ownership, the growers themselves own their individual data. While OTFG are 
physically able to look at individual grower data, their policy is not to look at data at this level for 
privacy reasons. When necessary, grower data can be accessed with permission; OTFG only uses 
aggregate data for reports and for information necessary for board activities. In building Fruit Tracker, 
OTFG worked closely with Dragonfly Information Technology Inc. (Dragonfly). OTFG also works closely 
with academics and researchers at the University of Guelph, OMAFRA, Brock University, WIN, and 
Vineland Research and Innovation Centre. 

Needs and Concerns Identified by Industry Expert  

As far as OTFG are concerned, there are a number of important pressures facing the industry where 

“Fruit Tracker allowed growers and CanadaGAP auditors to sit down 

next to the computer and review all required certification 

documentation, as opposed to walking through the operation to obtain 

this information. This cut down on time and increased efficiency, which is 

huge for any grower.” 
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precision agriculture can be of value. For example, streamlining documentation to keep up with ever-
increasing reporting requirements associated with regulations, environmental protection, impact, and 
regulations, water quality, product quality assessments (meeting retail specs), and automation 
(particularly to reduce labour costs).  

The interviewee was very clear that the availability of land is an issue across the board for agriculture. 
OTFG, apples and other crops are focused on trying to get growers to adopt high density planting to 
maximize land use. Apple growers have been following this production practice for a while using dwarf 
root stocks and hedge-style plantings to accommodate more automated pruning. Tender fruit still needs 
work on appropriate rootstock for dwarfing trees, and this research is therefore an area of interest. The 
research takes years, however. Pack lines are another possible area of where precision agri-food 
technologies could play a valuable role, as packing is a highly labour intensive component of the 
operations required to bring product to market. 

At this time, OTFG feel they have good access to funding and they are able to offer Fruit Tracker at a 
low cost to their members. OTFG feels they are in a good position to be able to react quickly: “We’re 
flexible.” 

A Precision Agri-Food Technology Platform 

With respect to an integrated PAT platform, OTFG believes collaboration across sectors may be a 
challenge; different sectors have established relationships with individual stakeholders, and they prefer to 
work with those partners. Overall, the interviewee believed there is good potential for an integrated 
system, but participation would require a clear understanding of the process, concrete steps, and 
perception of the value that a PAT platform would bring to their members. 

8.3.3.5 Fruit Farms and Nurseries  
The particular fruit farm and nursery interviewed for this study is one of the most competitive and state-of 
-the-art facilities in the world. This was a result of significant overhaul to their operations after an 
increase in minimum wage, where the subsequent cost of labour would result in the business being no 
longer viable. They reduced the size of their labour (e.g., they used to go to field with close to 12–15 
people to plant trees), by bringing in a tree planting machine from Holland that plants four rows at a 
time. This effectively took the jobs of eight people, and resulted in faster planting. This automation 
allowed them to focus on improving spraying strategies and the purchase of a sprayer capable of 
covering 14 rows at a time. Although these initiatives were not an adoption of innovative technology from 
a global perspective, they were innovative in Ontario. Machines have allowed the business not only to 
remain viable, but thrive. 

The nursery then invested in digging machines to harvest the trees more effectively; essentially a tractor 
with an arm on the side that grabs that tree and holds it while it is brought out of the ground. It also has 
knockers that brush the dirt off of the rootstock and is effectively operated by one man, removing the 
need for four other people.  

Another example of interesting technology/science adopted by the nursery is a cool fogging system, a 
very new technology used by only three barns worldwide as of two years ago. For nurseries, it is vitally 
important that the tree roots do not dry out, so most wet them with sprinklers. However, sprinklers and 
dampness lead to fungi and mould, which then requires use of chemical treatments. The fogging system 
provides high humidity with low temperatures, which eliminates fungi buildup and the need for chemicals. 
The system essentially uses a ‘puck’ in water to vibrate out a mist/fog and push the fog throughout the 
barn.  

The farm and nursery receives visitors from growers, organizations, and researchers from all over the 
world who are interested in the operation. They are on the cutting edge of nurseries and well known for 
it. They are innovators when it comes to early adoption of technology that greatly impacts their business.  
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Needs and Concerns Identified by Industry Expert  

The business is now focused on trying to understand inventory more effectively—dealing with inventory on 
one million trees can be quite challenging. They are currently sourcing drone technologies to start counting 
trees from the air and getting more information relayed back. The nursery is contacted for rootstock two 
years in advance; therefore, effective inventory management is crucial, for example to provide accurate 
quotes. They fully recognize that drones could not only provide basic counting features, but could allow 
for the assessment of disease and plant discolouration also. 

The business owner felt he can do much better when it comes to pricing and inventory management using 
these approaches. They note that currently, everyone pays for the risky varieties and good, 
hearty varieties because they cannot manage at the level of granularity of a per tree basis and manage 
disease and other risk factors. As a result, the risk they take on to produce certain ‘risky’ varieties forces 
them to sell at a higher price point. If they could manage more effectively and reduce the risk, the price 
point for their customers gets lower.  

The owner is very passionate about the use of new technology and relishes the opportunity to show 
outsiders what they have accomplished:  

This grower brings a fresh perspective to the adoption and integration of technology into their operation, 
for example, nurseries typically have a two-year total turnaround with their current facility. They can be 
flexible and can adjust and re-build to technological needs when a new crop is planted. This is a 
challenge for other growers of commodities such as apples, which has a 20-year turnaround from when 
the apple tree is planted to when it will need to be replaced. 

8.3.3.6 Grape Growers of Ontario  
The Grape Growers of Ontario (GGO) represent approximately 500 Ontario growers and processors, 
spanning 17,000 acres of vineyards in the province. Membership is mandatory if you are a grower 
and/or processor of ‘processing grapes’ (i.e., grapes grown specifically for wine production). GGO acts 
as the overarching body and regulator for all members. The organization serves as the voice of their 

“If I know this stuff real time I’m way better. 

Drone technology is going to be a big next 

step for me.” 

“I’m young enough now to say I want to 

invest in technology and will see the return 

in time.” 

“The technology I’m considering must 

provide value and ROI; can it replace a 

job? If it can do that, then I’m in, because I 

will realize a tangible benefit from that.” 



User Needs Assessment Final Report 

Page 155 

membership and an information resource for their growers, the general public, media, their winery 
partners on viticulture, and the relevant grape and wine issues affecting the industry. More specifically, 
GGO negotiates prices for all grapes sold to processors. While growers contract their grape sales 
directly with processors, prices must be no less than the minimum set through negotiations between the 
GGO and Ontario's grape processors.176 

GGO’s ‘data story’ begins with a program called Vitis, which was developed and launched in 2004 as 
an extensive GIS/GPS vineyard mapping project. Vitis stores electronic records such as descriptive 
vineyard information (i.e., lot size, grower details, cultivars, rootstock, and planting records) and maps for 
GGO and their members. This information is stored for use by Agricorp for crop insurance purposes (i.e., 
data sites within Agricorp organization). This need was an easy start to data collection, as it was a 
necessary component of insurance for growers and processors and was a relatively easy process. It also 
allowed GGO to respond quickly and efficiently when a French vine virus outbreak occurred in 2007; it 
allowed for the quick development of a vine monitoring program to locate who was using the French vines 
and target them specifically for risk assessment as specific as the block level on farms. 

Over the years, with harsher climatic conditions (e.g., resulting in substantial crop loss in mid-2000s) and 
the adoption of new technologies (e.g., soil moisture and weather monitoring), more and more information 
began being collected from off the farm. Importantly, given the tight-knit relationships growers and 
processors must have in order to do business, the collection and presentation of these data results back 
and forth became an important negotiating tool. GGO recognized an opportunity to build out the Vitis 
program into GGO-owned online data repository and interface for growers and processors to share 
information; this new program was called eGrape. 

eGrape was developed in 2014 and incorporates all Vitis information with spray recording data and 
data required for CanadaGAP, as well as Vintners Quality Alliance (VQA) and sustainability information. 
Future plans include data capture of irrigation, labour, and sugar testing models, as well as updating the 
original Vitis orchard mapping system to current IT standards. GGO has also received funding to deal 
with emerging industry issues such as wind machines, pests, birds, disease surveys, and vine certification; 
these components would yield additional data, which would be integrated into eGrape.  

 

Needs and Concerns Identified by Industry Expert  

Importantly, GGO holds their data very close. All data are stored in GGO-owned and maintained 
servers. All grower/processor information is considered to be owned by the data provider; GGO must 
request permission from their membership to share and/or use this data in various forms. Apart from 
academic and research-specific collaborations (mainly with OMAFRA and Brock University) GGO 
primarily uses eGrape data for aggregate reports, crop insurance, and price setting. Throughout the 
interview, it was clear that GGO was hesitant to discuss specifics of data and made it clear that access to 
data would be difficult unless the value and rationale for sharing were clearly presented and articulated. 

                                            
176 Source: http://www.grapegrowersofontario.com/about-us 

“eGrape provides quality and production data to growers and processors. 

Using this, we can build predictive models from information we’ve 

collected to understand five years out. The traceability component is so 

important and adds value when it comes to negotiation, while disease 

monitoring allows us to understand pressures and changes over time.” 
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GGO is particularly concerned about sustainability of the industry. Their view is that the Trans-Pacific 
Partnership Agreement will put more pressure on GGO to meet the standards of other countries, 
sustainability threats in particular. GGO recognizes that informed decision making, based on data, is 
becoming increasingly crucial; obtaining government funding for growers now requires mapping of fields 
(rootstock, year planted, post end to post end), so data needs are more important than ever.  

GGO has built a comprehensive system for data collection and use that is housed, maintained, and used 
‘in-house.’ They are confident they have responded to current data needs and that they will be able to 
respond effectively to address future needs as well. Overall, there appears to be a hesitation to look for 
outside help or collaboration unless absolutely essential. 

GGO did acknowledge that they would like to have additional information on diseases and disease 
pressures, particularly with respect to emerging issues. Through collaborations with Brock University and 
Weather Innovation Network (WIN), they feel they are effectively collecting all necessary weather 
information. They are now taking closer looks at drone technologies to help with disease management. 
They want to be nimbler and respond better in terms of costs. Importantly, they recognize that new drone 
technologies have applications from not just disease perspectives, but for assessing the health of 
plants/dead plants as well.  

A Precision Agri-Food Technology Platform 

GGO’s technology/data integration provider collects grower and processor information electronically 
and sends to eGrape from there. GGO fronts the costs for data storage, security, and maintenance, and 
acknowledged that the cost, particularly maintenance fees, are a challenge with respect to data servers. 
When discussing the use of third party servers/providers, GGO was clearly uncomfortable with the idea 
of the data being ‘out of their hands’ and raised concerns over data ownership, security, and use of data 
by others over time. They ultimately felt that unless they gained significant value from partnering with a 
third party, they were unlikely to participate in an integrated PAT platform. Participation would largely 
depend on projects with purpose and value where confidentiality and data security protocols are 
substantial and demonstrable. 

8.3.3.7 Ontario Potato Board  
Ontario potato grower are represented by the Ontario Potato Board (OPB) who provide 
recommendations for the minimum price of fresh potatoes, negotiate contract prices for processing 
potatoes, and are dedicated to providing consumers with high quality potatoes.177 When it comes to 
Ontario potatoes, there are two main sides to the industry: the fresh side/table stock and the processing 
side (e.g., potato chips).  

In total, Ontario grows about 35,000 acres of potatoes; 50 percent of which the consumer buys as fresh 
potatoes and 50 percent of which goes for potato chips, soups, and the whole peel industry (i.e., fresh 
peeled potatoes for restaurants). The average size of a potato farm is 600–700 acres, with the largest 
being 1,500 acres. The total value is $100–$120 million in any given year and this comes from roughly 
150 growers registered as members. Membership is mandatory. 

On the fresh side, most producers grow, package, and supply fresh potatoes directly to retailers (i.e., 
grocery stores). Most potatoes go to Loblaw’s, Sobeys, Metro, Walmart, and Costco (aka the ‘big five’). 
Some growers will have contracts directly with one of the big retailers, while others will sell to multiple 
retailers. On the processing side, 30 to 50 growers have contracts with the major processors; the business 
is streamlined, and growers have relationships, in one form or another, with their retailer.  

With respect to market pricing, the two sides of the industries are very different. On the table stock side 
(fresh side), there is an open pricing market. Ontario is a large market, but does not supply all of the 
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potatoes; there is competitive pressure from Quebec, PEI, and the US. Bi-weekly pricing information is 
published through the Ontario Potato Board, but the price is not regulated price anymore—this was done 
for 30 years with varying degrees of success, but was given up 4–5 years ago.  

In contrast, the processing side is very regulated. A price is negotiated by OPB every year and they set 
all terms and conditions for the entire crop year. Processors then contract directly with growers, but must 
follow the terms and conditions previously laid out. As a result, there is a minimum price that must be paid 
by law in this half of the sector.  

Technology is still somewhat basic. On the growing end, GPS systems are used for applying fertilizer, 
spraying, and steering tractors in the field. From the interviewee’s perspective, this is a far cry from where 
things were 20 years ago. Technological innovations have also improved sprayers, where high capacity 
sprayers—which use 120-foot booms—automatically shut off as they overlap spraying zones.  

Potato grading and storage are two areas that are technologically advanced. High volume loaders load 
a semi-trailer in about six minutes. Electronic apparatuses are used to kick stones, dark potatoes, and 
other garbage out of the crop load to ensure good products are stored and loaded. This in-field 
sortation is significant for processing, where stones and other materials can ruin expensive chip slicers and 
other processing equipment. Electronic grading equipment passes light through the potatoes to assess 
grade and quality.  

Needs and Concerns Identified by Industry Expert  

Food safety and traceability are primarily a concern for the fresh market. Most growers are registered 
with CanadaGAP’s food safety program, which is often required by major retailers as part of a 
standard contract. This is a good example of how retailer driven requests—resulting from consumer 
demands and concerns—has facilitated on-farm change. Currently, no Fruit Tracker-type system is in 
place for growers and there is no data access point to collect or obtain information.  

The interviewee was quick to point out a few major areas where PAT could help potato growers. One 
specific area was with respect to soil moisture. Irrigation is becoming much more important for potato 
growers; they need to be able to water when needed, but must be careful not to overwater, which would 
involve monitoring soil moisture and evaporation rates.  

Another area where precision agriculture could help is with respect to input applications: fertilizer, 
nutrients, and water. Variable rate applications can be done throughout the farm depending on soil type. 
Much work has already been done with water application, where each nozzle is tied, via GPS, to soil 
maps. Soil mapping is the first step, but the industry is in the very early stages of utilizing this technology 
to its full potential.  

In the future, the interviewee saw opportunity for new potato varieties to be developed that require 
fewer inputs to produce good quality and financially viable crops. Genetic modification could be a 
grower-friendly tool to manage diseases, pests, and even simple things like browning; of course, this 
conversation leads to consumer willingness to purchase and consume GMOs. They also saw much potential 
in the use of smart phones to control technologies/equipment, including use of apps that allow growers to 
stand in the field and review information on the crop as a whole.  

Pressure points for the industry first include financial challenges to its sustainability. This competitive 
pressure on margins is followed by issues related to food safety and environmental health. Overall, the 
potato sector is using fairly basic forms of technology in comparison with other industries. While there are 
clear opportunities for precision agri-food technologies, return on investment, the value proposition, and 
ultimate willingness to adopt are areas that challenge adoption. 



User Needs Assessment Final Report 

Page 158 

8.3.3.8 Ontario Berry Growers Association  
The Ontario Berry Growers Association (OBGA) represents growers of strawberries, blueberries, and 
raspberries in Ontario. They are active in education and marketing for Ontario growers, but are not an 
official marketing board at this stage; they do not set prices. Although membership is voluntary, OBGA 
represents approximately 200 growers who producer 80 percent of berry crops grown in Ontario with 
an estimated farm gate value in excess of $30,000,000.178 

Currently, OBGA runs a plant propagation program, where they are constantly bringing in new varieties 
and testing them. They work with berry specialists in OMAFRA to conduct on-farm trials with growers. The 
variety trials happen every 2–3 years, with the breeding done primarily by the University of Guelph.  

The industry has a fairly basic level of data use. They will track yield data from variety trials for making 
decisions on best varieties to plant. They will also maintain production-based records and gather and use 
weather information. 

Needs and Concerns Identified by Industry Expert  

As with many of the horticultural sectors, labour for harvesting represents the single biggest cost to 
growers. When it comes to planting, transplanting can be done mechanically. In fact, strawberries are 
typically planted mechanically, but still need physical bodies to feed plants into the planter. Blueberries 
and raspberries are also planted mechanically in some operations; however, many operations still use 
hand-planting techniques.  

Machine harvesters for blueberries and raspberries have been around for years, but it is difficult with 
these methods to get the quality required for fresh market, which seems to be the focus in Ontario. 
Accordingly, these machine harvesters are better utilized for harvesting fruit that is going to processing.  

The quality standards for grading of fresh berries are less specific and less demanding compared with 
apples, which have a comprehensive and technologically advanced grading system. For berries, the fruit 
only need to look ‘normal’ and ‘healthy.’ This less demanding grading system is primarily because Ontario 
fruit is allowed to ripen longer, which means it needs to go direct to market and be consumed quickly. 
Consumer perception and sensory characteristics are key.  

OBGA is keenly interested in research on storage protocols aimed at improving shelf life. Growers 
currently use controlled atmosphere to store, but this technology has not been adopted as quickly as it 
could be. This slow rate of adoption may be in part due to the fact that there are very few grower-
shipper relationships in this direct-to-market industry for most berries—there is very little storage time 
between harvesting and delivery to retailers. Harvest aids and IPM practices are always part of the 
research BGO invests in as well, as these are common and widespread challenges that growers must 
constantly address.  

The association collects very simple data. Collection is voluntary. OBGA conducts price surveys via email 
and has an annual meeting to discuss major issues. There really is not much going on with respect to 
collective data in this industry.  

When asked about what data might be useful, the person being interviewed suggested that knowing who 
is growing what on a consistent basis would be nice to know as they are currently using Stats Canada to 
obtain rough numbers. At this stage, OBGA does not have a firm idea of how many growers there are in 
Ontario; growers could be side-of-the road strawberry patches to 100-acre farms.  

Berry growing in Ontario is still very basic, which led to discussions concerning berry production in 
California, the world’s biggest player in berry production. 100-acre berry farms are common in 
California and the industry has scaled considerably. Ontario growers continue to grow for direct 
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User Needs Assessment Final Report 

Page 159 

purchase/marketing, whereas the US has an established a different approach where the industry focus is 
on storage and distribution to retailers—similar to apples in Ontario.  

A key pressure point is labour. New research to ensure Ontario growers remain competitive is of much 
interest, and that means research on new varieties of berry to ensure the quality and to address new pest 
and disease challenges. Cost of production in particular is a metric that they would like to understand 
better and is currently a challenge to the industry.  

Overall, the adoption of technologies for berry crops is relatively low. However, there is interest in 
research to help the industry remain competitive and viable. 

 Hor ticulture Conclusions 

The Ontario horticulture sector represents the most diverse agri-food sector in Ontario with over 125 
different fruit and vegetable crops grown. With considerable national and international competition, 
markets in this sector are often dynamic and can be volatile. Importantly, the farm-gate value of these 
crops is estimated at more than $1.6 billion.179  Accordingly, Ontario’s horticulture sector is a major agri-
food player and one that will need to continue to evolve in order to stay competitive in an increasingly 
competitive marketplace, which presents considerable opportunity for precision agri-food technologies 
(PAT).  

The Ontario Fruit and Vegetable Growers Association (OFVGA) is the overarching organization 
representing the collective interests of all Ontario fruit and vegetable growers. While they do not house 
or collect data, they unite an incredibly diverse sector and represent a logical stakeholder/partner in any 
horticulture-specific PAT strategy. Importantly, many notable commodities have self-organized (e.g., 
Ontario Apple Growers, Tender Fruit Growers of Ontario, Grape Growers of Ontario, Ontario Berry 
Growers Association, Ontario Potato Board, etc.) into commodity-specific associations or boards 
representing the interests of each commodity-specific grower. These associations and boards help with 
price setting and negotiations between growers, processors/shippers, and retailers. Crucially, some of 
these organizations act as marketing boards, while others act as lobbying groups. 

In some cases, where no commodity-specific entity exists, certain groups of growers have joined together 
to create an entity that represents a collection of horticultural crops (e.g., Fresh Vegetable Growers of 
Ontario). Several commodities within horticulture have yet to form any formal entity to represent their 
interests, however. Given the shear diversification across horticultural commodities, it should not come as a 
surprise to learn that the current state and use of PAT within this sector is equally diverse. 

The Ontario greenhouse industry (i.e., vegetable and floriculture crops) represents the most advanced 
sub-sector within horticulture. Armed with advanced controlled environment systems, greenhouse growers 
are able to mechanically control (and often automate) all environmental inputs to meet crop-specific 
needs. This industry is on the cutting edge with respect to precision growing and is likely the only area of 
horticulture that truly practices precision agriculture (i.e., managing plants/crops on an individual basis).  

Given the degree of mechanization, automation, and overall technological use, greenhouses produce 
considerable real-time data, which can be used within existing decision support systems and by technical 
advisors and researchers for longer-term trend analyzes or trials. Crucially, the vegetable sector is highly 
competitive, with volatile markets changing almost hourly. As a result, growers in this sector hold their 
data, and their ‘recipe’ for environmental controls and inputs, very tightly and are often reluctant to 
share. While recognizing this may be a barrier to open participation in a commodity-wide PAT platform, 
these market pressures also push this sector to continuously explore new solutions and innovations. 
Therefore, if the appropriate value proposition can be made to this sector, it is clear that these growers 
have the capital, technological skill, and willingness to take advantage of any approach that could lead 
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to competitive edge in the marketplace. 

The Ontario apple, tender fruit, and processing grape growers generally follow the greenhouse industries 
with respect to advancement, complexity, and use of PAT, at both the farm and association levels. These 
sectors have developed sophisticated online data platforms and portals (e.g., Fruit Tracker, eGrape), 
which are made available through their respective associations, to collect, store, and report production 
information. FruitTracker (Apples and Tender Fruit) and eGrape (processing grapes) represent the most 
advanced portals and data centres in horticulture. These systems house weather/climate data (Weather 
Innovation Network), soil maps, GIS maps (Agricorp insurance purposes), basic yield/production data, 
and CanadaGAP docs (spray records, shipping/traceability, spreading, etc.).  

Importantly, data ownership and security represent significant and ongoing sensitivities at the grower 
level, which the associations spend considerable time and resources maintaining. These platforms are built 
into segmented data modules, which allow for independent connection of different data modules (e.g., 
yield data, pest/scouting data, weather data) so that different sources, formats, and types of data can 
be integrated into one platform. Importantly, this integration happens behind the scenes, with the 
growers/users having one seamless user interface to access and use data. This approach allows for 
heightened securities, due to segment or module-specific permissions, and ensures system flexibility as 
new technologies or data structures become available. This approach embodies the key building blocks 
of a PAT platform, making these sectors good potential collaborators for a PAT pilot project.  

For most field-grown crops in horticulture today, the notion of precision agriculture is quite far off given 
the varied level of technological adoption and the low use of data sensors and/or any formal data 
collection processes. In the field, crop harvesting is predominantly done manually, often using migrant 
labour, which tends to represent 75–80 percent of most operational costs. While technological 
developments have provided harvest aids (e.g., apple picking platforms) and tools for automated 
harvesting, the relatively delicate nature of the crop (i.e., prone to bruising and easily damaged) and the 
importance of sensory characteristics (e.g., look, touch, feel) in the sale of the crop to consumers make 
complete reliance on these tools very difficult. Certainly, more advanced technologies exist for sprayers 
and spreaders, and at the storage, packing, and grading levels, but these tend to be relatively disparate 
sources of data and are not used in meaningful PAT ways at this point in time for the grower. 

Recognizing the state of adoption of PAT in this sector, and the existing barriers and limitations, research 
in Ontario is predominantly focused on technology development for improved or automated picking, 
storing, grading, packing, plant, and pest monitoring, and creation of decision support systems. As a 
result, research is often multidisciplinary, involving plant biologists, entomologists, engineers, and data 
scientists. Research has enabled greenhouse growers to manage plants at the level of the pot, row, block 
and/orrange, which provides growers with ultimate flexibility, whether they want to manage one 
vegetable crop or one hundred species of flowers under the same roof. Importantly, research in these 
areas is focused on understanding plant-specific needs and creating early-warning systems for plant 
stress.  

The technology in the greenhouse is clearly able to manage in a precise way, but identification of the 
biological ‘sweet spot’ for optimization is not always clear. In the field, research still tends to focus on 
field trials, with less of a focus on PAT-specific approaches. Having said that, the use of UAVs or drones 
for pest and plant monitoring is becoming of more interest and represents a viable PAT approach for 
future development. While cost, ground-truthing, and analytical complexity remain barriers to the real-
time use of this technology today, it is conceivable that this technology will provide viable benefits to 
growers in the not-so-distant future for management decisions. 

In conclusion, the widespread adoption and use of sensors to monitor and track on-farm inputs and 
management is relatively uncommon in this sector. Therefore, the horticulture sector generally sits well 
behind field crops, and perhaps certain livestock sectors, in their adoption and use of PAT approaches. 
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While stakeholders in field crops navigate barriers relating to data volume and size, and analytical 
goals and approaches, this sector’s main barrier (apart from greenhouses) is seeing the short-term value 
and long-term ROI in adopting these technologies. However, increasing pressures such as climate change 
and rising labour costs may provide the impetus needed to begin exploring PAT solutions at the farm and 
sector level.  

In terms of research, the focus in recent years has been on the use of LED lights, and ensuring competitive 
electricity rates for more efficient winter production. On the genetic side, very large seed companies (off 
shore) are providing the genetic materials. They rapidly identify traits from progeny. GMO is currently 
not desired by consumers, and therefore growers, but one of the interviewees commented that these 
companies are ready for this technology when it is accepted by the market; it is just a matter of time. 
Seed growers and companies are primarily Dutch and have Canadian facilities for demonstration 
purposes, but no breeding for greenhouse production is done in Canada.  
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9 NEXT STEPS 

 Overall Findings 

Agriculture in Ontario is on the cusp of a dramatic technology revolution. A significant component of this 
transformation will be digitization of information, resulting in exponential growth in data volumes and the 
concomitant demands from all members of the value chain for effective management and analysis of this 
data. This transformation can be observed in human health, where in 2012 the global volume of digital 
medical data was estimated to be 500 petabytes but projected to be 25,000 petabytes by 2020180 
(assuming today’s average laptop has a capacity of 500 GB, this is the equivalent of 50 million laptops).  

This study has identified some common needs and concerns across the Ontario agriculture landscape with 
regard to the adoption of precision agri-food technologies (PAT).  

 Technologies need to be validated; 

 Producers need to realize ROI from their investments; 

 Better decision support systems need to be developed; 

 How best to implement precision agriculture practices (to produce more and use less); and  

 Issues concerning data ownership and effective data sharing must be addressed. 

These need to be answered in the context of current societal demands, the requirement to farm in an 
environmentally sustainable manner, all the while maintaining and growing the economic viability of 
Ontario farms. Fortunately, Ontario is home to world-class research facilities in agriculture and computer 
science as well as innovators and government agencies who work closely with producers and industry. 
Without question, all participants in the industry will need to work collaboratively and will require access 
to integrated data and environments in order to address the current and emerging challenges and 
provide data resources to enable innovation. 

It is evident that the current data environment in Ontario agriculture is complex. Numerous entities collect 
and store data generated by on-farm sensors and technologies, in numerous formats. Although Ontario is 
rich in agriculture data assets, the data is largely kept in traditional databases, data warehouses, data 
marts or enterprise resource planning platforms. Traditional data storage environments are architected to 
address or answer specific business needs and do not easily lend themselves to innovative use by other 
applications (for example, once I’ve baked a pie, it’s difficult to turn the ingredients into a cake). 

Data Warehouse: a system used for reporting and data analysis, and is considered as a core 
component of Business Intelligence environment. DWs are central repositories of integrated data 
from one or more disparate sources. They store current and historical data and are used for 
creating analytical reports for knowledge workers throughout the enterprise.181 

Data Mart: access layer of the data warehouse environment that is used to get data out to the 
users. The data mart is a subset of the data warehouse that is usually oriented to a specific 
business line or team. Data marts are small slices of the data warehouse.182 

                                            
180 IDC Health Insights Report, 2013. Accessed at http://www.emc.com/collateral/analyst-reports/h12616-ar-transforming-
health-enabling-integrated-care.pdf 
181 Source: https://en.wikipedia.org/wiki/Data_warehouse 
182 Source: https://en.wikipedia.org/wiki/Data_mart 
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Enterprise resource planning (ERP): a category of business-management software—typically a 
suite of integrated applications—that an organization can use to collect, store, manage and 
interpret data from many business activities.183 

The challenge will be, how 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 DSS capability. 

Prescriptive Analytics: The area of business analytics (BA) dedicated to finding the best course 
of action for a given situation. Prescriptive analytics is related to both descriptive and predictive 
analytics. While descriptive analytics aims to provide insight into what has happened and 
predictive analytics helps model and forecast what might happen, prescriptive analytics seeks to 
determine the best solution or outcome among various choices, given the known parameters.184 

 Potential Approach 

The accelerated adoption of PAT within Ontario will require a structured, achievable roadmap combined 
with an initiative to educate the stakeholders and demonstrate that this approach is of real value to them. 
This can be summarized as: 

1. PAT is applicable to the Ontario marketplace (Education). 

2. Cross-stakeholder collaboration can be achieved and will drive greater value than individual 
approaches (Proof of Value). 

Most importantly, this roadmap must be based on an aggressive timeline to ensure that Ontario can 
develop and maintain a leadership position in this rapidly evolving field. 

9.2.1 Organizational Considerations  

The success of institutions such as Wageningen UR – LEI, is an excellent model to consider and emulate. Dr. 
Sjaak Wolfert, explained the first-use case that led them down the path of ICT in agri-food began ten or 
twelve years ago with one farmer who approached the University with a question: “How do I take all the 
data from my equipment and share it with my market partners?” This one question began a national 
program that now spans multiple agri-food supply chains.  

One fundamental finding of their initial use cases was that the solution must be developed from an 
organizational perspective and not a technical one. Dr. Wolfert explained that the organizational 
perspective is becoming ever more important with the explosion of data. The challenge is how to 
organize data and make agreements between partners, a “build it and they will come” approach for a 
PAT ICT infrastructure will not succeed. The primary goal for this approach is building and maintaining 
relationships and identifying business requirements. These requirements will drive the technology by 
iteratively building the long term solution through specific, well-defined requirements-driven trials and 
pilots.  

This focus on organizational partnerships is the recommended approach for the accelerated evolution of 
PAT in Ontario. A series of pilot projects which will each build a piece of the broader vision of the 
technology solution, and every iteration will bring more functionality. Selection of pilot projects and use 
cases will depend on industry collaboration, span multiple sectors of the supply chain, bring value to the 
industry and incrementally build out the envisioned PAT collaboration platform. In Wageningen, Dr. 
Wolfert is currently engaged in a trial involving numerous countries and commodity groups using the same 
approach with the ultimate goal of a higher level collaboration based upon a common technology 
infrastructure. 
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The initial instantiation of such an approach for PAT in Ontario would be through the establishment of a 
focused and funded steering body to drive: 

1. Definition of the initial pilot projects 

2. Definition of the Ontario PAT roadmap (short term, medium term and long term) 

3. Coordination between stakeholders and commodity groups 

4. Educational outreach to all stakeholder groups  

9.2.2 Technology Considerations 

Ontario agriculture is at this juncture is due in part to the ongoing dramatic evolution (if not revolution) in 
ICT and many of these new technologies and capabilities are driving the ability to execute on a 
transformative PAT vision. That being said, we must not lose sight of our existing data and technology 
assets. There are numerous instances of well-established and functional technologies and data 
repositories within our agricultural community, providing vital information and services. The question 
becomes how to leverage our existing data and technology assets while moving toward a modern system 
that enables cross-silo collaboration.  

Modern systems development is based on agile approaches that are readily adaptable to address 
increasingly complex data environments. This approach will be required to rapidly exploit new 
opportunities presented by PAT as data will be generated at unprecedented rates from diverse sources in 
real-time, a complicated, dynamic data environment.  

Holistically, the Ontario PAT data environment will need to viewed as a hybrid data environment; one that 
leverages the value of existing data and infrastructure assets while enabling the interaction and 
collaboration needed to extract maximum value from the new data elements and technologies. A 
historical view of the data environment for Ontario agriculture is shown in the following diagram. In this 
model we demonstrate three core layers of interaction with the data environment: 

1. Collection – The acquisition of data in its native state. This could be automated from sensors 
deployed on farms, manual surveys or specific data collection carried out by technicians. 

2. Management – This is where the data is maintained and managed. Data structures such as 
relational databases, unstructured data stores and data warehouses are employed. 

3. Consumption – Data value is extracted at this layer. Standardized and ad hoc reporting, pre-
defined data sharing and modelling as inputs to DSS occurs here. 

As we can see, data workflows exist primarily within a silo defined by the scope of stakeholders such as 
individual producers, commodity associations, researchers, service providers or government agencies. 
There is some collaboration enabled through manual or hard-coded processes but these are all typically 
unique implementations and are not easily scalable to add new participants with different requirements. 

Establish a non-profit institute dedicated to the development of advanced PAT 
capability within Ontario based on an organizational and collaborative model similar to that 
employed by LEI Wageningen UR that would allow for researchers and industry partner to access 

precision agri-food related data in an efficient, standardized and timely manner
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FIGURE 1 - CURRENT DATA ENVIRONMENT 

In contrast to this, the vision for Ontario Precision Agri-Food is the enablement of a fourth layer: Sharing. 
Within this layer there are three core functions: 

1. A secure, managed collaboration platform would be established that would allow participants to 
enable (and more importantly control) access to their data across all stakeholder groups. 

2. A transparent data interchange layer that will enable secure, controlled access to data in its 
native state. This approach treats the existing data environments as Data Lakes. This term is 
credited to James Dixon and was first described in his blog, “If you think of a data mart as a store 
of bottled water – cleansed and packaged and structured for easy consumption – the data lake is a 
large body of water in a more natural state. The contents of the data lake stream in from a source to 
fill the lake, and various users of the lake can come to examine, dive in, or take samples”185. In this 
model, the data remains in its original location and format and is accessed on a secure, controlled 
on demand basis through the data interchange layer. As individual organizations expand their 
data environments through the deployment of new data assets, access is enabled through the 
interchange layer. 

3. A unified reporting layer that will expose the latest analytics and visualization tools to the entire 
industry and allow for reuse of established reports (again in a secure, controlled manner) across 
multiple stakeholders, thus ensuring that everyone is looking at the same information in the same 
manner. For example, a government compliance report could be defined once as a structured 
workflow within the consumption layer that leverages assets within the Sharing layer. As new 
commodities or participants enter the industry they are simply added to the existing workflow as 
new instances and not as completely unique report structures. 

                                            
185 Source: https://jamesdixon.wordpress.com/2010/10/14/pentaho-hadoop-and-data-lakes/ 
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It is important to note that each participant in this hybrid environment retains full control over where their 
data resides, who has access and what type of access they have. This is represented by the key symbols 
at the Collection layer and the lock symbols distributed throughout the model.  

An additional feature of this model is shared, multitenant Farm Data Cloud data store for the storage 
and management of individual farm data assets. It was recognized that one of the main challenges faced 
by producers is where precisely do they put their exploding quantities of data. There are early instances 
of these clouds already operational and with this structure it will be possible to continue to evolve these 
as well as develop new ones tailored to specific commodity groups. 

 

FIGURE 2 - PROPOSED HYBRID DATA ENVIRONMENT 

This hybrid data environment approach provides a stepping stone to the adoption of new technologies 
while allowing existing data to remain local (i.e., where it is generated and/or collected). Analytics are 
performed through remote access to individual data instances. This approach minimizes the scale of the 
central infrastructure required for the PAT computation while broadening the collaborative footprint of the 
environment. Within this environment, technologies can be incrementally embraced, technologies that add 
value to our user communities. The concept is fully realizable through a pilot project approach. Through 
pilot projects, we can adopt new technologies and enable new visualization and analytics tools at the 
most appropriate time. 

Canadian agriculture requires a knowledge based system which can enable the integration of vast 
amounts of data; data that differs in purpose, collection, storage format and usage. The hybrid data 
environment concept in this context is worthy of further investigation for a PAT platform. 

 

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.
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9.2.3 Innovation Considerations 

It is critical to note that the use of cutting edge tools will, of necessity, require the development of 
associated businesses and organizations to provide the innovation necessary to productize them. These 
products will not be of unique value to Ontario alone, and in fact they 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.186 

 Closing Thoughts 

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. 
Ontario needs to foster the development of a flexible hybrid data environment PAT platform built on 
effective use cases through collaborative and confident research-industry partnerships. It requires 
participation from all stakeholders: producers/farmers/growers, suppliers, service providers, researchers, 
business, government, existing IT, programmers and innovators.  

Every participant in agriculture in Ontario needs answers to unique challenges, today and in the future. 
Each unique challenge is a use case that could be addressed through a structured PAT approach. Each use 
case can be used to build out and refine the hybrid data environment platform. New use cases will 
capitalize on existing infrastructure, adding to the functionality while simultaneously providing value to 
each member. Identification of effective use cases will require intensive community engagement and 
partnerships with existing IT infrastructures, in order to demonstrate value. The success stories of the first 
use cases/pilot projects will determine the future for an Ontario PAT platform. It is important to recognize 
there exists no one solution or universal platform for Ontario PAT, there are many paths to consider. 

Through knowledge gained by talking to representatives across the industry: producer/farmer/grower, 
suppliers, service providers, researchers, business, government, existing IT, programmers and innovators 
and understanding the needs, combined with conversations with experts in IT and world renowned experts 
who have successfully implemented ICT agri-food strategies, we begin to see a path. Through structured, 
achievable pilot projects and strong vision of an innovative precision agri-food technology data 
collaboration platform we can drive an Ontario agri-food strategy that will make Ontario a global 
leader in this critical capability both as user of PAT and more importantly as an innovator. 

                                            
186 Source: http://www.ic.gc.ca/eic/site/icgc.nsf/eng/h_00018.html 

Include a focus on the incubation of PAT technology companies whose products 
can be marketed globally. 
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APPENDIX A INTERVIEW GUIDELINE 

1. What is the current and future role of precision agri-food technologies in your research/industry? 

2. What is the current state of data gathering, level of complexity (sensors), market penetration, 
gaps? 

3. With regards to data access, management and analysis. 

4. What data do you currently use? 

5. What do you do with the data? 

6. What can't you do that you would like to do? 

7. What do you do now that you would like to do better?  

8. Have you had any requests for access to the data? 

9. What do you anticipate the data will look like in 1, 3 or 5 years?  

10. What other data would you like to have access to?   

In regards to a Precision Ag Platform – Needs/Barriers to Adoption 

11. What capacity/tools would you require of a precision agri-food platform to facilitate your 
research? 

12. What are the barriers to adoption/participation? Concerns? 

13. What would incent you to participate? What are the current and future challenges facing your 
industry? 

Current Data Characterization 

14. What is the origin of the data? 

15. Profile/Inventory – When did data collection begin? 

16. How is the data collected? (how is the data uploaded, constant stream, scheduled data dumps, USB, 
machine collection or manual)  

17. Formats - structured, real time vs static? 

18. Current size of data 

19. Changes in size by day, month, year, quarter 

20. Who owns the data and are there any governance/compliance/security requirements around the 
data you collect? 

21. Is it validated? 

22. Who has access to the data? 

23. Where is the data stored? Centralized or distributed? 
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APPENDIX B PERCENT OF INDIVIDUALS INTERVIEWED BY SECTOR 

 

FIGURE 3 - DISTRIBUTION OF INTERVIEWEES BY SECTOR 
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APPENDIX C ORGANIZATIONAL CHART FOR OMAFRA 
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APPENDIX D INDUSTRY STRUCTURE OVERVIEWS  

 Overview of  the Ontario Dairy Cattle Industry  

Stakeholder Role Key Observations 

Dairy Producer Milk production under 
supply managed system 
administrated by Dairy 
Farmers of Ontario (DFO) 

Data typically captured on the dairy farm 
include records of cattle inventory numbers, 
milk production, reproductive performance, 
health records, feed inventory, barn 
environment (temperature and humidity), and 
financial performance 

All producers in Ontario are required to keep 
certain records for the Canadian Quality Milk 
program (CQM), the HACCP-based on-farm 
food safety program in a standardized 
format administered by DFO 

Traceability component of proAction activated 
as of September 1, 2017 

73 percent of all herds in Ontario enrolled 
with CanWest DHI 

Data collection through written records to 
sophisticated herd management software 

Technologies used most on-farm to capture 
milk yield and cow activity for estrus 
detection, otherwise low adoption (5% of 
herds use automated milking systems) 

Producers willing to adopt technologies but 
must have proven ROI in terms of economics or 
labour savings 

Veterinarians Monitor health of dairy 
cattle, diagnosis and 
treatment of disease, 
vaccinations, health checks, 
surgeries, assisting in births 
and expert advise 

Use all possible sources of data including 
some clinics that use herd management 
software on behalf of clients for data 
collection 

Veterinarians often remote login to client’s 
computers in order to access data and 
management systems in use by producers 

See the need for integration of all on-farm 
technology systems and better decision 
support systems that utilize all the data and 
result in actionable outcomes 

See the need for trained experts to help 
producers realize greatest benefit from on-
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farm technologies using all the data 
generated 

Technology systems need to be easy to use, 
realize ROI for producers. More systems are 
needed to capture observational data while 
in the barn 

Would like industry data to be standardized 
and integrate in order to provide relevant 
reports such as disease trends 

Herd Advisors and 
Consultants 

Part of dairy farm 
management team 

Expertise in all areas of the 
dairy farm 

Herd advisors employed by milk equipment 
dealers 

Some use online services to leverage farm 
data for clients including tools for data 
integration and decision support 

Would like easy access to all client data 

There is a need to understand data ownership 
with clear data sharing agreements from 
companies who collect and use on-farm data 

Believe number of systems used to calculate 
key performance indicators will require 
industry wide data standardizations 

Feed Manufacturer 
Representatives and 
Nutritionists 

To provide dairy cattle with 
feed formulated for best 
nutritional content and least 
cost 

Provide services to sample 
on-farm feed sources for 
food safety and nutritional 
testing by laboratories 

Nutritionists can be independent or employed 
by feed manufacturers 

Near infrared technologies (NIR) for on-farm 
testing of feed sources for nutritional content 
combined with automated feeding systems 
have great potential for precision feeding of 
dairy cattle at individual cow level 

Hoof Trimmers Provide hoof health 
services 

 

Collect data on a variety of hoof health 
parameters. Data collection includes written 
records to hoof health software programs 

Milk Transporters Pick up and assess milk in 
bulk tanks on the farm, 
transport milk to dairy 
processors and collect bulk 
tank and trailer load milk 
samples for analysis at the 
Animal Food Laboratory 

Bulk tank pickups are scheduled by Dairy 
Farmers of Ontario 

Dairy Processing 
Plants 

Receive raw milk and 
process into dairy products 
for retail 

Collect vast quantities of operational data 

Data is highly proprietary and competitive 
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There is interest in having access to other 
sources of industry data (e.g., related to on-
farm) 

Would only participate in projects involving 
data integration (specific data with trusted 
partners) if there was clear benefit to their 
industry; this would require strict data security 
practices and data sharing agreements 

Genetics and 
Reproductive Services 

Offer consultation on 
genetic selection for 
breeding and artificial 
insemination services 

Data related to breedings flow to Canadian 
Dairy Network and CanWest DHI 

See value in integrated industry data 
especially if producers could realize benefit; 
however, recognize there may be challenges 
with producers who may not want to share 
their confidential data 

Canadian Dairy 
Network (CDN) 

Provides genetic evaluation 
services for all Canadian 
dairy cattle breeds 

Partner organizations include breed 
associations, milk recording agencies, genetics 
companies and Dairy Farmers of Ontario 

Genomic data has greatest potential for 
growth as cost of technologies for genotyping 
animals is expected to dramatically decrease 

Supportive of building data pipelines and 
would be supportive of integrating industry 
data; however, participation would depend on 
benefit to industry 

Dairy Farmers of 
Ontario (DFO) 

Regulates Ontario dairy 
marketing system 

Have price setting 
authority, allocates quota, 
purchases all raw milk 
produced in province and 
sells milk to processors 

Administrates Raw Milk Quality Program and 
website administrators for Canadian Quality 
Milk Program 

Engaged in initiation of proAction 

Supportive of research initiatives 

Believe industry needs more analytics and 
champions of on-farm data 

Dairy industry has started down the road of 
developing an integrated system for industry 
data within the province and nationally across 
Canada 

CanWest Dairy Herd 
Improvement (CanWest 
DHI) 

Non-profit agency 
providing their clients with 
milk recording services, 
submission of electronic 
registration applications, 
herd management 

On-farm data and milk samples for 
laboratory diagnostic testing provided by 
customer service representatives 

Have data sharing agreements and 
mechanisms for data sharing with CDN and 
Holstein Canada 
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consulting and management 
information services 

CanWest DHI laboratories provide analysis 
for milk components, SCC and various tests for 
disease detection 

Provides producers with herd level information 
through numerous reports as well as herd 
management benchmark reports 

See the need for producers to realize ROI 
when investing in technologies. Data within the 
industry needs to be standardized 

A PAT platform must not result in duplication of 
efforts with other industry initiatives and 
should not compete with existing businesses 
providing data integration services 

Building a PAT platform would require 
decades to build and significant resources in 
terms of funding 

Canadian Cattle 
Identification Agency 
(CCIA) 

Non-profit industry-led 
organization providing 
national animal 
identification program for 
beef cattle, dairy cattle, 
sheep and bison 

Maintains a database of all registered 
animals 

Data is owned by producers and highly 
confidential 

See a need for greater understanding of 
data ownership and data handling policies in 
regards to producer data 

Participation in a PAT platform would depend 
on attendant risks and benefits, would require 
consensus by governing boards and would 
need to have strict and clear data governance 
policies 
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 Overview of  the Ontario Pork Industry 

Stakeholder Role Key Observations 

Swine Producer Swine production characterized by 
type of production on the farm (type 
of animal) 

Can belong to production systems 

 

Data typically capture on the swine farm 
include pig inventory numbers, production, 
reproduction performance, health records, 
feed inventory, close-out records, financial 
performance 

Monitor barn environment 

Participate in national traceability program 

85 percent enrolled in Canadian Quality 
Assurance and Animal Care Assessment 
programs administered by Ontario Pork  

Data collected through written records or 
herd management software 

Technologies used on-farm typically monitor 
water consumption with a few herds using 
scales on feed bins to capture feed 
utilization 

Impending regulatory changes may drive 
adoption of technologies for precision 
feeding 

Producers are willing to adopt technologies 
but adoption to date has been low due to 
tight profit margins 

Veterinarians Diagnosing and treatment of disease, 
administering vaccinations, and 
disease control 

Expert advisors on a variety of topics 
including management practices, 
animal welfare, feeding strategies, 
breeding and genetics, and the barn 
environment 

 

Use all possible sources of data including 
some clinics that use herd management 
software on behalf of clients for data 
collection 

See the need to optimize use of data into 
useable information and to have easy 
access to all on-farm data in user friendly 
formats 

Would like to be able to assess how on-
farm outcomes relate to veterinary activities 

See the need for systems to enable disease 
monitoring in real-time 

Equipment 
Dealers 

Integral member of farm advisory 
team 

Expert advice on aspects of 
operation 

Believes there will be exponential growth in 
adoption of precision agriculture over next 
five years with a focus on precision feeding 
technologies 
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The industry needs technologies for 
benchmarking of on-farm equipment and 
ease of data capture on the farm 

Feed 
Manufacturer 
Representatives 
and 
Nutritionists 

To provide pigs with feed formulated 
for best nutritional content and least 
cost 

 

Nutritionists typically employed by feed 
manufacturers 

Provide producers with feed budgets and 
monitor herds to ensure pigs are 
progressing as expected 

Provide end of production cycle herd 
performance reports 

Processing 
Plants 

Produce quality pork products for 
domestic and global consumption 

Collect vast quantities of operational data 

Provide high level producer grading 
information on carcasses 

Use technologies for carcass evaluations 

Would like to see data industry wide data 
integration, technologies for auto-capture 
of regulatory data and traceability system 
to trace meat cuts from farm to retail 

Swine Genetics Provide genetic improvement for 
Ontario swine herd through genetic 
evaluations 

 

First tier in breeding pyramid is nucleus 
herd followed by multiplier herd. Third tier 
is the commercial pig 

Intense genetic selection and genetic 
evaluations occur within the nucleus herd 

Services offered to producers include 
custom breeding and selection programs, 
panned mating programs, ultrasound 
services, grading data management and 
performance reports 

A PAT platform could provide for efficient 
and cost effective capture of phenotypic, 
management and environmental data at the 
individual animal level 

Ontario Pork 
(OP) 

Provide administration, collection, 
maintenance and transfer of data for 
Ontario pork industry 

Consists of two divisions: Ontario Pork 
Universal Services (OPUS) and 
Ontario Pork Marketing Division 

Implement Canadian Swine Traceability 
System in Ontario 

OPUS administrates Canadian Quality 
Assurance and Animal Care Assessment 
programs 

Ontario Pork Marketing Division provides 
participating members with marketing 
services 
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Interested in concept of a PAT platform in 
order to reduce data collection 
redundancies, provide secure and 
confidential access to real time data in any 
format wherever and to whomever 
necessary 
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 Overview of  the Ontario Broiler Chicken Industry 

Stakeholder Role Key Observations 

Primary 
Genetics 

Provide superior animals 
through process of animal 
breeding and selection based 
on genetic value 

Typically supply grandparent and/or parent stock 
for commercial flock 

Attributes of most interest include feed efficiency, 
production and livability 

Collect wide range of phenotypic data for genomic 
evaluations 

See need for good decision support systems that 
provide actionable outcomes to allow producers to 
maximize the genetic potential of their animals 

Integrated industry data could provide industry 
benchmarks that could be used for comparing 
genetic standards 

Participation in PAT platform would depend on 
specific projects as data collected within their 
industry is highly proprietary 

Broiler Breeder 
Growers 

Produce parent stock for 
commercial broiler chicken 
farmers 

Supply managed- 
administrated by the Ontario 
Broiler Hatching Egg and 
Chick Commission (OBHECC) 

Grow breeder pullets and/or cockerels beginning 
when chicks are one day old and ending when 
birds transferred to laying facility 

Regulatory records are kept for CHEQ program 
and for farm biosecurity administered by OBHECC 

Data collected for internal purposes such as age of 
flock, services received, mortality and production 

Breeding hens are transferred to laying facility 
around 183 days; fertilized eggs are transferred 
to the hatchery 

Hatchery Provide broiler chicks for 
commercial farms through 
incubation and hatching of 
eggs supplied by breeder 
pullets 

Supply managed 
administrated by OBHECC 

Receive eggs from broiler breeder laying facilities 

Regulatory records are kept for CHEQ program 
and for farm biosecurity 

Data collected for internal purposes such as 
parameters concerning the egg laying flock, 
hatchery environment, hatchability and handling 
processes 

Chicks are placed on commercial broiler farms at 
one day old 

Data is collected via simple spreadsheets, 
database systems designed for tracking eggs from 
broiler breeder farms through to hatchery or 
enterprise resource planning systems 
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Some data is transferred from hatchery to broiler 
commercial farm via OBHECC on line services and 
subsequent transfer to Chicken Farmers of Ontario 
(CFO)  

Commercial 
Broiler Farm 

Produce meat in the form of 
broiler chickens for domestic 
and global consumption 

Supply managed 
administrated by Chicken 
Farmers of Ontario (CFO) 

Production cycle of flock includes when chicks are 
placed from hatchery to transport of flocks to 
processing plants 

Regulatory data is collected for On-Farm Food 
Safety Assurance Program (OFFSAP) administered 
by CFO 

CFO Connects (technology platform implemented 
by CFO) collects flock specific data from broiler 
farm and amalgamates with data collected from 
hatchery (Form 3) 

CFO Connects also collects information relevant to 
the end of flock care and subsequent catch and 
transport to processing plant (Form 3) 

Other internal data concerning the flocks is 
collected by the farmer (e.g., barn environment, 
daily mortality, feed and water consumption and 
daily weight gain) 

Technologies are used to varying degrees 
primarily for remote monitoring of the birds, 
monitoring and management of the barn 
environment and bird weight information 

Farmers are concerned with security of systems that 
control barn environment and for remote 
monitoring of birds 

Would like systems to be better integrated in order 
to reduce redundancies in data capture 

Farmers would like access to industry wide data in 
order for information to improve management 
practices, especially in regards to factors 
pertaining to breed 

A PAT platform would need to capture the context 
of the data collected, otherwise the data would 
have little value 

Veterinarian Provide wide range of 
services for the health and 
welfare of the flock 

Records are typically paper based or using 
systems based on Excel spreadsheets 
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Equipment 
Dealers 

Provide wide variety of 
equipment, services and 
expert advice 

Producers are commenting that the algorithms used 
by the technology systems are often not 
performing as expected 

Feed 
Manufacturer 
Representatives 
and 
Nutritionists 

Develop feed programs to 
provide birds with best 
nutritional content for least 
cost 

Nutritionists typically employed by feed 
manufacturers 

Provide farmers with feed budgets and monitor 
flock to ensure birds are progressing as expected 

Provide end of flock performance reports 

Services and management advice vary among 
manufacturers; for example, feed manufacturers 
can provide automated feed delivery services 

Chicken 
Transporters 

Provide live-haul services for 
transportation of flocks to 
processing plants 

Provide information regarding catching and/or 
loading of birds to CFO via CFO Connects (Form 
6) 

Collect data relevant to their operations (e.g., 
actual bird weights, load volumes and number of 
birds dead on arrival per load 

Would like access to integrated industry data 
(including weather data) in order to improve 
planning and management of flocks for transport 

Would like to see more research relevant to the 
Ontario industry environment 

Actively support the idea of a PAT platform but 
participation would depend on specific project and 
proof of concept 

Chicken 
Processors 

Produce quality chicken 
products for domestic and 
global consumption 

Coordinate transport of 
chickens from the farm to 
processing plant 

Collect significant amounts of data regarding 
internal operations on a per load basis 

Contribute to information on flock to CFO via CFO 
Connects 

Identified the need for a national disease 
surveillance system, access to integrated industry 
data to improve efficiencies regarding the 
planning and management of flocks for transport 
and an industry-wide standardized audit system 

Interested in a PAT platform but would depend on 
benefit to industry with proven data security and 
confidentiality measures in place 

Ontario Broiler 
Hatching Egg & 
Chick 

Administer supply 
management system for 
broiler hatching eggs and 
chicks in Ontario 

Provides broiler breeder growers and hatcheries 
with a web based service for data collection and 
provides for auto transfer of relevant data to CFO 
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Commission 
(OBHECC) 

Administrates the Canadian 
Hatching Egg Quality (CHEQ) 
program and the on-farm 
biosecurity program 

See the need for a system-wide disease 
surveillance system and would like access to 
integrated industry data that could provide useful 
information for their growers  

Interested in a PAT platform but foresee significant 
challenges in building the relationships and data 
sharing agreements that would be required 

Chicken 
Farmers of 
Ontario 

Administer supply 
management system for 
commercial broiler farms 

Regulate and administrate on-
farm food safety program 
(OFFSAP) and the Animal 
Care Program (ACP) 

Implemented progressive industry initiative-CFO 
connects 

Collect wide array of operational data 

Believe the ability to capture on-farm sensor data 
in the future will be a challenge 

 See value in a PAT platform but would depend on 
purposes for collecting the data. Security and 
confidentiality of the data would require best-in-
class tools 
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 Overview of  the Ontario Egg Industry 

Stakeholder Role Key Observations 

Primary 
Genetics 

Provide superior animals 
through process of animal 
breeding and selection based 
on genetic value 

Typically supply grandparent and/or parent 
stock for commercial flock 

Attributes of most interest include feed efficiency, 
production and livability 

Collect wide range of phenotypic data for 
genomic evaluations 

See need for good decision support systems that 
provide actionable outcomes to allow producers 
to maximize the genetic potential of their animals 

Integrated industry data could provide industry 
benchmarks that could be used for comparing 
genetic standards 

Participation in PAT platform would depend on 
specific projects as data collected within their 
industry is highly proprietary 

Breeders and 
Hatcheries 

Provide chicks for commercial 
egg laying operations 

Breeders and hatcheries for the egg laying 
industry are not supply managed but are 
regulated under the Ontario Hatchery and 
Supply Flock Policy (OHFSP) 

Receive fertilized eggs or chicks from primary 
genetics companies, breeder flock then supplies 
fertilized eggs to the hatchery 

Day old chicks from hatchery move onto 
commercial egg layer and/or pullet grower 
operations 

Collect data for regulatory compliance and 
operational efficiencies including production, egg 
quality, health and barn environment 

Foresee lack of expertise to manage flocks and 
need for remote monitoring systems with 
anticipated changes to housing system 

Pullet Growers 
and Egg 
Farmers 

Produce eggs for egg products 
and retail markets 

Supply managed-administrated 
by the Egg Farmers of Ontario 
(EFO) 

Around 19 weeks of age, pullet growers place 
pullets into commercial egg laying operations  

Data regarding pullet placement is reported to 
EFO 

Regulatory data is collected for the Clean Start 
and Start Clean-Stay Clean programs 
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administered by EFO by both pullet growers and 
egg farmers 

Internal operational data collected on 
commercial egg laying farms include daily 
production, egg quality, mortality, feed and 
water consumption and barn environment 

Some farmers use sophisticated flock 
management software to collect data and 
manage their operations 

Other technologies that might be used include 
systems to monitor the barn environment, lighting 
programs and water consumption 

Veterinarians Provide wide range of services 
for the health and welfare of 
the flock 

Records are typically paper based or using 
systems based on Excel spreadsheets 

Equipment 
Dealers 

Provide wide variety of 
equipment, services and expert 
advice 

Greatest challenge to the industry is anticipated 
regulatory changes to housing systems 

Feed 
Manufacturer 
Representatives 
and 
Nutritionists 

Develop feed programs to 
provide birds with best 
nutritional content for least cost 

Nutritionists typically employed by feed 
manufacturers 

Provide farmers with feed budgets and monitor 
flock to ensure birds are progressing as 
expected and meeting body weight targets 
during all phases of growing period 

Feed representatives can offer advice on lighting 
programs, environmental controls, water 
requirements and hot weather requirements 

Egg Graders Provide egg grading services 

Receive eggs from egg farmers 
and provide graded eggs to 
market 

Employ numerous technologies to ensure 
operational efficiencies 

Have established an Ontario traceability system 
to track eggs from farm to market shelf 

Would not be interested in a PAT platform unless 
it solved an industry wide issue. Data collected 
by egg graders is highly confidential and 
proprietary 
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 Overview of  the Ontario Field Crop Industry 

Stakeholder Role Key Observations 

Seed 
company 

Create new seed varieties in 
plant breeding program 

Mostly private companies in 
main crops 

Mix of large multi-nationals 
and smaller regional 
companies 

Some public breeding (mainly 
in small crops and specialty 

products) 

Research testing – data held privately 

Variety registration trials – this provides some 
performance testing data 

On-farm testing – strip trial testing data is published 
by most seed companies on websites / apps 

Big seed companies (such as Pioneer, DEKALB) have 
well developed on-farm testing program in place 

Seed testing labs are used to determine seed 
quality; data is confidential 

Seed bag must specific grade (which implies quality, 
germination test, etc.) 

Farmer Purchases seed based on 
agronomic traits (yield, 
disease resistance, etc.) 
and/or end use requirements 
(grain quality, special contract 
production) 

Grow crops mostly for 
commodity market or 
sometimes for contact 
production for a 
processor/exporter 

Most do on-farm strip trials or test new varieties 

Some participate in on-farm testing program with 
seed company and made available on apps/web 

Yield data is collected with yield monitor in combine 
by most farmers 

Some farmers (~30-40%) can generate yield maps 
(heat map) with software 

Far fewer (<10%) are using more sophisticated 
layered field maps and field management zones, 
mostly in consultation with agronomist (CCA) 

Farmers are increasingly reluctant to share this data 
(especially crop yields) because it could mean that 
anyone with access will know the overall 
yield/quality of the crop and can influence price 

On Farm Use 
(for feed) 

Farmer grows corn, wheat 
and sometimes soybeans for 
feed use on farm 

Stores grain in bins on farm 

Farmer collected yield and quality data only 

Likely only shared with nutritionist to formulate feed 
ration on small sample basis 

Equipment 
Dealers and 
Certified Crop 
Advisors 
(CCA) 

Provide equipment and 
expert agronomic services 
including certified crop 
advisors (CCA) 

Majority of farmers have the capacity, hardware and 
technologies for precision agriculture, only 20 to 25 
percent have the ability to effectively use the tools  

There is a great need for CCAs that understand how 
to use precision agriculture systems 
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Sees value in researchers having access to data to 
access factors and their interactions affecting yield 
on Ontario farms 

Integrating data from farms is a challenge as the 
formats vary across farms as well as within farms 

A PAT platform should not compete with existing 
systems 

Grain 
Elevator 

Buys grain from farmers who 
do not have on-farm drying 
or storage capacity 

Then elevator resells the grain 
to processors or exporters 
through the year 

Data recorded on weight and quality on every load 
delivered and shipped from the elevator facility 

All data is held privately and kept confidential 

Grain 
Processor 

Buys grain for processing 
(e.g., wheat to flour mill, 
soybeans to crusher, corn to 
feed company, corn to 
distillery, corn for ethanol) 

 

Data recorded on weight and quality on every load 
delivered and shipped from the elevator facility 

All data is held privately and kept confidential 

Soybean crushers report monthly crush volumes 
publically via industry website 

Exporter Buys grain for export (ex: 
soybeans at port of Hamilton 
or Goderich for Europe, 
wheat on trucks to Toledo 
Ohio, etc.) 

 

Export shipments (cargos) are sampled and data is 
recorded for quantity and quality by the Canadian 
Grain Commission 

Export volumes by destination and grade/product 
are publically available 

All other aspects (quality specs, price) are kept 
confidential by exporter 

Ontario Soil 
and Crop 
Improvement 
Association 
(OSCIA) 

Not for profit organization 
representing all major 
agricultural commodity 
groups in Ontario 

Promote responsible economic 
management of soil, water, 
air and crops 

Opportunity to increase the level of on-farm research 
with precision agriculture technology in order to 
improve both productivity and environmental 
outcomes was viewed as a promising use of 
technology on the farm 

See need for more effective data capture and 
sharing from publicly funded research stations as well 
as new provincial soil maps for effective integration 
of precision agriculture technologies with evolving 
research programs 

Although there was interest in a more integrated and 
accessible data sharing repository, there were still 
concerns related to privacy and ownership of the 
data as well as misinterpretation and misuse of the 
data 
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Grain 
Farmers of 
Ontario 
(GFO) 

Represent interests of barley, 
corn, oats, soybean and 
wheat growers 

Focus on four key areas; 
research and innovation, 
wheat marketing and market 
development, production 
information and public 
outreach 

See a need for industry wide stance concerning the 
standardization, ownership and value of the on-farm 
data 

Recognize need for effective decision support systems 
on the farm on which ROI is highly dependent 

See the need for research to better understand the 
economic and environmental impact of sustainable 
farm practices 

Researchers need access to data 

Biggest growth in data anticipated to be in genomics, 
phenotype and environment 

Main barrier to a PAT platform will be participation 
from large commercial entities 
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 Overview of  the Ontario Hor ticulture Industry  

Stakeholder Role Key Observations 

Seeds / Cultivar 
Companies 

Provides seeds and cultivars 
for direct purchase to 
growers 

All seed and cultivar companies are 
headquartered outside Canada, with licensed 
sellers or re-sellers.  

All data is kept private and confidential. 
Companies hold this data tightly, often 
conducting their own research trials.  

Grower Purchases seeds, seedlings, 
cultivars based on 
agronomic traits (yield, 
disease resistance, etc.) 
and/or end use 
requirements (sensory 
characteristics (look, feel, 
taste, touch), quality, special 
contract production) 

Grow crops for direct to 
consumer (farmers’ 
markets/roadside stands), 
processors/exporters, 
retailers and/or special 
contract growing. 

Yield data is collected by all but collected 
differently depending on harvesting method 
(automated picker vs. labour). 
Shippers/processors often provide yield, 
grading and quality information back in the 
form of a receipt/report. 

Nearly all farms have GIS/GPS maps for 
insurance purposes, but more complex soil and 
yield maps are not widely adopted at this stage. 

IPM data is collected by scouts and used 
regularly for spraying 
pesticides/herbicides/fungicides. Variable rate 
spraying has been adopted in some areas, but is 
still relatively novel and unused technology here. 

Greenhouse growers have detailed data on all 
environmental inputs and yield due to the nature 
of the growing environment and system.  

Storage / Shipping  Buys/takes products 
(depending on nature of 
relationship), stores them 
and facilitates shipping to 
processors and retailers. 

Ship in and ship out receipts are provided to 
growers to show amount shipped in/store and 
amount shipped out/sold (after culls) based on 
grade specifications.  

Grading services often provided as part of the 
process, depending on specific locations – if 
grading not occurring here, then will occur at 
processing (in certain cases, fruits/vegetables not 
meeting the ‘fresh market’ grade will then go to 
processing). 

All data is held privately and only relayed back 
to original grower.  

Processing Buys raw products (direct 
from farm or from 
storage/shipping facility) for 
processing into juices/drinks, 
jams, dried, and other 
processed goods. 

Many processors may require that growers are 
Canada GAP certified in order to be customers. 

Processors dictate the qualities, characteristics, 
and standards that growers must meet based on 
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their own specifications and/or those handed 
down from retailers. 

Retailer Purchases raw and 
processed products for sale 
to customers/consumers. 
Typically refer to Sobeys, 
Metro, Loblaw, Costco and 
WalMart. 

 

Many of the major retailers require that their 
growers are Canada GAP certified. 

Unit price, shelf life and ability to meet desired 
characteristics are all important factors 
influencing purchase price. Importantly, their 
decisions directly influence the stakeholders 
further down the value chain. 

Grower 
Associations 

A wide range of 
organizational structures and 
sizes – from marketing 
boards to lobby groups. 

Most fruit commodity groups (e.g., apples, 
tender fruits, processing grapes, berries) have 
formal organizations representing their interests. 
Although some have more authority and structure 
than others. 

A number of vegetable commodity groups 
(Potatoes, Garlic, Asparagus) have also 
organized, and exhibit similar structural and 
organizational diversities to fruits. 

A few of the associations have developed more 
elaborate/complex data systems to collect and 
share data. FruitTracker and eGrape represent 
two of these systems, which act as data portals 
for growers to store and access data related to 
CanadaGAP certification, yield and production, 
pest management, and weather/environmental 
inputs. 

Equipment & 
Facilities 

Sellers of harvest aids, 
mechanical equipment, 
chemicals and/or controlled 
environmental systems 

These private companies offer various products 
to cover all aspects of growing. While some 
offer products with technological advancements 
(variable rate spraying, sensor driven decision 
support systems), with various levels of data 
collection/analysis capabilities, the majority of 
field fruit and vegetable growers do not own 
these high value products that offer precision 
opportunities. Greenhouse growers however, do 
work closely with private companies who design, 
maintain and develop controlled environment 
systems and products. 
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APPENDIX E ACRONYMS AND INITIALISMS 

Acronym / Initialism Definition 

AFL Animal Food Lab 

AHL Animal Health Laboratory 

AI Artificial Insemination 

AMS Automated Milking Systems  

AMU Antimicrobial Use 

ANAC Animal Nutrition Association of Canada  

ARIO Agricultural Research Institute of Ontario  

ATQ Agri-Traçabilité Québec 

BCS Body Condition Score 

BIO Beef Improvement of Ontario 

BIO Biodiversity Institute of Ontario 

BSE Bovine Spongiform Encephalopathy  

CAHSN Canadian Animal Health Surveillance Network  

CCA Certified Crop Agronomist/Advisor 

CCIA Canadian Cattle Identification Agency  

CCSI Canadian Centre for Swine Improvement  

CDN Canadian Dairy Network  

CFIA Canada Food Inspection Agency 

CFO  Chicken Farmers of Ontario  

CGIL Centre for Genetic Improvement of Livestock  

CQM Canadian Quality Milk  

CSR Customer Service Representative 
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DSS Decision Support System 

DEM Digital Elevation Model  

DFC Dairy Farmers of Canada 

DFO Dairy Farmers of Ontario 

DHI Dairy Herd Improvement 

DOA Number of Birds 'Dead On Arrival'  

EM Electromagnetic Conductivity  

ERP Enterprise Resource Planning  

ESF Electronic Sow Feeders 

FMI Food Marketing Institute  

FPMA Farm Products Marketing Act 

FSEP Food Safety Enhancement Program  

FSMP Freestanding Meat Plants  

FSSC Food Safety System Certification 

GF2 Growing Forward 2 

GFO Grain Farmers of Ontario 

HACCP Hazard Analysis Critical Points Systems 

HMS Herd Management Software 

ICT Information and Communications Technology 

IoT Internet of Things 

IPM Integrated Pest Management 

KPI Key Performance Indicator 

LPI Lifetime Profit Index 
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LRIC Livestock Research Innovation Corporation 

NDVI Normalized Difference Vegetation Index   

NIR Near Infrared 

NLID National Livestock Identification 

OAC Ontario Agriculture College  

OAG Ontario Apple Growers 

OAHN Ontario Animal Health Network  

OBGA Ontario Berry Growers  Association 

OBHECC Ontario Broiler Hatching Egg & Chick Commission 

OCUL Ontario Council of University Libraries  

OFFSAP On-Farm Food Safety Assurance Program  

OFVGA Ontario Fruit & Vegetable Growers' Association  

OGVG Ontario Greenhouse Vegetable Growers  

OHSFP Ontario Hatchery and Supply Flock Policy 

OLRC Ontario Library Research Cloud  

OMAFRA Ontario Ministry of Agriculture, Food and Rural Affairs 

OMMB Ontario Milk Marketing Board 

OMTA Ontario Milk Transport Association  

OPB Ontario Potato Board 

OSCIA Ontario Soil and Crop Improvement Association 

OTFG Ontario Tender Fruit Growers 

OVC Ontario Veterinary College 

PAT Precision Agri-Food Technology  
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PID Provincial Premises Identification Number 

PPR Provincial Premises Registry 

PSA Poultry Service Association  

RDBMS Relational Database Management Systems 

RFID Radio Frequency Identification  

ROI Return On Investment 

SCC Somatic Cell Count 

SIS Soil Information System 

SMS Spatial Management System 

SQF Safe Quality Food 

TMR Total Mixed Rations 

TTR Time Temperature Recorder 

UAV Unmanned Aerial Vehicle 

VRIC Vineland Research and Innovation Centre 

VQA Vintners Quality Alliance 

WIN Weather INnovations Consulting LP 

YPI Yield Profitability Index 

 


