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Executive Summary 
This report provides a description of a study into the application of Global Positioning Systems (GPS) in 

ǘƘŜ ŦŀǊƳ ǎŜǊǾƛŎŜǎ ǎŜŎǘƻǊΣ ōƻǘƘ ǘƻ ŀǎǎƛǎǘ ƛƴ ǘƘŜ ǇƻǳƭǘǊȅ ƛƴŘǳǎǘǊȅΩǎ ǎǇŜŜŘ ƻŦ ǊŜǎǇƻƴǎŜ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ŀ 

disease outbreak and to determine whether business benefits seen to accrue to trucking fleets and 

urban vehicle fleets can be anticipated among these rural businesses.  

In a real or suspected disease outbreak, rapidly controlling the movement of animals and potentially-

contaminated vehicles, people and equipment is one of the most effective means of reducing the risk of 

disease transfer. The use of GPS systems in this test has shown that operators or an industry command 

centre could locate, identify and track vehicles such that contact and control could begin in minutes, and 

a full analysis of vehicle movement on a suspect farm could be completed within hours. The system 

provides both tracing forward and tracking back from a subject facility. Without such systems, this 

activity remains a manual or at best an automated file search by all farm services operators who were or 

could have been on or near the subject facility.  

No directly-comparative measures of this approach are available. However, while some vehicle 

identification relative to subject farm visits might be accessed quickly from farm records, the full track 

and trace analysis needed to reliably identify all potentially-involved vehicles and all source and 

secondary-infection facilities would involve a distributed and very involved investigation of farm service 

ƻǊƎŀƴƛȊŀǘƛƻƴǎΩ ǊŜŎƻǊŘǎΣ ǇǊƻōŀōƭȅ ǊŜǉǳƛǊƛƴƎ Řŀȅǎ ƻŦ ŎƻƴŎŜƴǘǊŀǘŜŘ ǿƻǊƪΦ ¢Ƙƛǎ ǇǊƻŎŜǎǎ ǿƻǳƭŘ ŀƭǎƻ 

necessitate a significant amount of coordination. 

In many trucking and fleet management applications, GPS systems have provided benefits in several 

areas, including customer service, fleet management, and scheduling efficiency. In the study, some 

benefits were identified by participants in customer service ς the ability to immediately inform delivery 

customers of updated arrival times, for example. Most participants did not use the GPS system, which 

was installed in one or a few units within each fleet, for fleet management purposes. For those with 

newer commercial vehicles, on-board capabilities are used by fleet managers to determine service 

points and to review vehicle performance; others used a tach card system across their fleet, and these 

practices were not overridden for the test. 

During the period of the test, farm service operators continued to investigate, and in one or two cases to 

purchase GPS systems for their own purposes. 

As an additional aspect of the study, the project team investigated the integration of GPS data from 

several systems into one tracking system, and built a preliminary model of a command centre module to 

use such industry-wide data for emergency response circumstances. 

Overall, the test is considered a success, with the reservation that most participants did not intensively 

investigate the potential business benefits the system might provide in a full-scale rollout. 
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1 Background  
Speed of response is a critical factor in containing disease early in a disease outbreak. Controlling the 

transfer of a disease virus from one flock to another is a primary contributor to limitation of disease 

spread and therefore to reduction of losses. Early disease outbreak simulations held under the auspices 

of the Poultry Industry Council in Ontario identified that whatever the risk of transfer, vehicles, 

equipment and people moving between farms represent an opportunity for the spread of infection. 

 

On-farm food safety programs in the poultry industry contain some measures to control the transfer of 

potentially-infectious material onto a poultry farm, and/or contain the spread of potentially-infectious 

material from an infected location. Biosecurity protocols have been prepared that provide guidance for 

most farm services sectors, and voluntary implementation of these protocols will be encouraged 

through information sessions to be offered on an industry-wide basis in several centres in Ontario, 

concurrent with the release of this report. In addition, several more proactive operators in some farm 

services sectors have developed biosecurity practices voluntarily and encourage their personnel to 

adhere to them during farm 

visits. 

 

Nevertheless, it is the nature 

of the farm services 

industries that there are 

many independent, local, 

and regional participants, 

who have had little guidance 

in the application of 

biosecurity practices. 

Indeed, many larger, 

broadly-ranging operators 

follow limited or no 

biosecurity practices at all. 

 

In several recent investigations, it has been estimated that a poultry farm may have as many as 350 

visits per year from farm services. And so, while the risk represented by the movement of workers, 

equipment and vehicles from facility to facility is expected to be reduced by the voluntary actions of 

farm services operations, these operators, particularly those coming in close contact with the birds, 

remain one of the potential means of disease spread among poultry farms1.  

 

                                                           
1 Cunningham and Fairchild, Biosecurity Basics for Poultry Growers 

(http://pubs.caes.uga.edu/caespubs/pubcd/B1306/B1306.htm); Department of Agriculture, Fisheries and Forestry, 

Government of Australia, Major Routes for Disease and Pathogen Transmission (http://www.daffa.gov.au/animal-

plant-health/pests-diseases-weeds/biosecurity/animal_biosecurity/bird-

owners/poultry_biosecurity_manual/disease_routes) 

Farm Services

Veterinarians

Vaccinating 
crews

Bedding 
suppliers

Chick and 
pullet delivery

Deadstock and 
rendering

Egg collection 
and grading

Board 
inspectors

OMAFRA, CFIA, 
MOE, etc.

Manure 
managers

Municipal 
personnel

Equipment sales 
and service

Feed sales and 
delivery

Inputs suppliers 

Catching crews 

Fuel delivery

Live haul truckers

Barn cleaners and 
power washing

http://pubs.caes.uga.edu/caespubs/pubcd/B1306/B1306.htm
http://www.daffa.gov.au/animal-plant-health/pests-diseases-weeds/biosecurity/animal_biosecurity/bird-owners/poultry_biosecurity_manual/disease_routes
http://www.daffa.gov.au/animal-plant-health/pests-diseases-weeds/biosecurity/animal_biosecurity/bird-owners/poultry_biosecurity_manual/disease_routes
http://www.daffa.gov.au/animal-plant-health/pests-diseases-weeds/biosecurity/animal_biosecurity/bird-owners/poultry_biosecurity_manual/disease_routes
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7 From the experience of the outbreak simulations carried out in Ontario, the work undertaken in 

preparation of the Feather Board Command Centre (FBCC) in the province, and the efforts of the farm 

services industries in developing their protocols, relatively little objective information was available 

concerning the patterns of movement of these services, independently and collectively, to inform the 

ǇƻǳƭǘǊȅ ƛƴŘǳǎǘǊȅΩǎ ŜƳŜǊƎŜƴŎȅ ǇǊŜǇŀǊŜŘƴŜǎǎ ŀƴŘ ǊŜǎǇƻƴǎŜ ǇƭŀƴƴƛƴƎΦ LƴŘƛvidual farm experience was not 

well documented. And of principal importance, the ability of the industry to identify and locate vehicles, 

through its FBCC and/or in support of involvement by Canadian Food Inspection Agency (CFIA) in disease 

outbreak response, was largely limited to a company-by-company file review, based on farm-visitor 

records when and to the extent that they were available. 

Given these factors, and the need to more quickly identify these vehicles, and the equipment and 

personnel they carried, in order to speed the response of the industry in a disease outbreak, the study 

that is the subject of this report was initiated. 

 

Global Positioning Systems (GPS) have been in use in managing vehicle fleets for over two decades. In 

recent years the technology has been continually enhanced. In one stream, new automobiles are often 

equipped with on-board GPS systems, such as OnStar in GM vehicles, and GPS applications to assist in 

finding destinations and provide directions are available in handheld computing and communications 

devices, such as courier tracking units, cell phones and Blackberries, and in automotive aftermarket 

versions, such as Garmin and Magellan. All of these devices can locate the unit, and therefore the 

individual holding the unit or the vehicle within which it is installed, on an electronic map, together with 

publicly-available information including latitude and longitude, street address, and so on.  

 

For commercial applications, the GPS system is also interconnected with any number of vehicle-related 

controls or sensors, so that vehicle speed, braking characteristics, service requirements, loading, etc. can 

be viewed by the driver and/or a web-enabled central dispatch or fleet management function. 

Connections can also be made to on-board accessories to identify when a power take-off is engaged, a 

lock is open, or a battery is low. In a similar manner, anti-theft and safety reporting are made available 

in a two-way communication link that can disable the ignition or enable an alert. 

2 Objectives  of the Study 
The goal of the study was to test a commercially-available GPS system to centrally identify farm services 

vehicles and the facilities they visit, and to determine how quickly they could be identified and tracked 

under outbreak conditions. Further, we set out to identify whether the cost benefits of GPS that have 

accrued to other organizations in different industries and environments would translate into benefits for 

rural farm services operations. The team evaluated several commercially-available GPS systems and 

selected one that was anticipated to provide a full set of features, both for the objectives of the study 

and for operators, should they be interested in the operational potential of the application. 

2.1 Emergency response:  
Specifically, the project set an objective to determine and document the time required to identify 

vehicles that have visited a subject farm in a simulated FAD emergency. Second, the project would 
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8 demonstrate the ability of the system to identify all movement and location visits by these vehicles 

during the infectious period 

2.2 Operational benefits:  
The project was also intended to document the operational /cost benefits as perceived and experienced 

by participants during the pilot period, based on the commercial application. 

3 Scope of Work  
The initial scope of the study planned to install GPS units in eighteen poultry service vehicles 

representing three farm services. The system selected was to provide visibility and reporting for each of 

the participants in the study for their own vehicles, via a web-based interface. Vehicles in the system 

were to be disguised by the use of encoded labels in the database, in reports and on maps. 

During a period of observation, over one or two months of full operation, the project team was to 

ŀƴŀƭȅȊŜ ŀƴŘ ŘƻŎǳƳŜƴǘ ƳƻǾŜƳŜƴǘ ōȅ ŀƭƭ ǎŜǊǾƛŎŜǎ ǘƻ ŘŜǾŜƭƻǇ ŦŀƳƛƭƛŀǊƛǘȅ ǿƛǘƘ ǘƘŜ ǎȅǎǘŜƳΩǎ ƻǇŜǊŀǘƛƻƴ  ŀƴŘ 

patterns of travel for various service vehicles, and to identify commingling points at which the 

participating vehicles and their occupants would potentially cross paths. 

 

The system was to enable the establishment of a άŎƻƳƳŀƴŘ ŎŜƴǘǊŜέ ǿƛǘƘ Ǿƛǎƛōƛƭƛǘȅ ƻŦ ŀƭƭ ǾŜƘƛŎƭŜǎ ƛƴ ŀƭƭ 

fleets, at a central and secure location. This command centre would be the focus of the outbreak 

simulation and tests of the time required to track vehicles visiting a suspect or infected farm location. 

 

A disease outbreak would be simulated on the system, and would include identification of all vehicles 

visiting the suspect/infected farm during the infectious period for the disease. Vehicles visiting the 

suspect/infected farm would be tracked back to locations visited in a suitable period before the 

suspect/infected visit and to locations visited in a suitable period following the suspect/infected visit. 

The process of identifying and tracking the visiting vehicles and the time required to identify and track 

them would be recorded during the simulation. 

 

The resultǎ ƻŦ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴ ŀƴŘ ǘƘŜ ǳǎŜ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ άŎƻƳƳŀƴŘ ŎŜƴǘǊŜέ ǿŜǊŜ ǘƻ ōŜ 

reviewed with the FBCC representatives, along with a demonstration of the system. 

 

Participants in the pilot project would be asked to document the operational impacts of the system in 

their businesses, and discuss their observations with the project team at the end of the pilot period. 

 

At the end of the pilot period, presentations of findings were to be made to the PIC Board members and 

to other individuals and groups as directed by PIC. A report was to be prepared for archive purposes and 

for distribution to interested parties and organizations in the poultry industry. Highlights of the findings 

and results of the pilot project were to be included in materials provided to publications by PIC. The final 

report would be posted to www.agbiosecurity.ca . 

http://www.agbiosecurity.ca/
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3.1 Adjustment to Scope  
Early in the fieldwork period, a review of the traffic patterns of the fifteen vehicles initially signed on to 

the system was undertaken. It was clearly observed that the relatively small number of vehicles on the 

system and the large number of potential visit locations were resulting in only a very few multiple-

vehicle visits during a reasonable infectious period. The members of the project team realized that this 

fact would significantly limit the ǘŜŀƳΩǎ ŀōƛƭƛǘȅ ǘƻ ǇŜǊŦƻǊƳ ǘƘŜ analysis required for the simulation 

exercise, and so additional participants were recruited in November and December, 2008. 

 

Additional participants were brought onto the system in services not represented in the initial group, 

and also in two of the initially-recruited groups. A second participant company was recruited in feed 

delivery, and two were recruited in broiler chick delivery. The goal was to establish participation among 

the higher-intensity and more-frequent farm services. In addition, a mix of larger and smaller operations 

was attempted. 

 

With these additions, participating services for the three key months of the pilot and for the outbreak 

simulation included:  

Å Feed delivery (2) 

Å Chick delivery ς Broilers (2) 

Å Chick delivery ς Pullets  

Å Egg collection and grading (Smaller farms) 

Å Dead stock / rendering 

Å Live haul 

Å Board inspector 

With this contingent, the team had placed GPS systems in 23 vehicles representing 7 services and 9 

organizations. A review of the traffic patterns and farm visits confirmed that with this profile, multiple-

vehicle visits during the length of the planned infectious period would be imitated in the pilot. 

The project team was able to negotiate a rental agreement for the installation and use of the GPS units 

and the central system for the period of the pilot study, rather than the purchase of the units that was 

ŀƴǘƛŎƛǇŀǘŜŘ ƛƴ ǘƘŜ ǎǘǳŘȅΩǎ ƻǊƛƎƛƴŀƭ ŘŜǎƛƎƴΦ ¢ƘŜ ǇǊƻƧŜŎǘ ōǳŘƎŜǘ ǘƘŜǊŜŦƻǊŜ ǿŀǎ ŀōƭŜ ǘƻ ōŜ ŀŘŀǇted to the 

larger number of units without exceeding the amount provided for securing and operating the units and 

the system. 

4 Design of the Study  
The study was designed to be exploratory. While farm services had been involved in all of the industry 

simulations held during the past four or five years, and many representatives have contributed to the 

development of biosecurity protocols for their industries, the patterns and interactions of their activities 

was not well understood. Hence the methodology described below. 
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10 With assistance from PIC, a Steering Committee was formed comprised of PIC board members who are 

also representatives of each of the four feather sectors. The Committee was able to provide guidance on 

the selection of participants and on the proƧŜŎǘ ǘŜŀƳΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ǘƘŜ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴΦ 

4.1 Participating Farm Services  
The team considered the mix of services that would be most useful in the study generally and in the 

simulation particularly. Steering Committee members reviewed the approach to participation by sectors, 

and suggested valuable options. Potential participants to be approached were identified from the 

{ǘŜŜǊƛƴƎ /ƻƳƳƛǘǘŜŜ ƳŜƳōŜǊǎΩ ƛƴǇǳǘΣ ŦǊƻƳ Ŝ.ƛȊ ŦƛƭŜǎ ŀƴŘ ŦǊƻƳ ǘƘŜ {ƻǳǊŎŜ DǳƛŘŜ ŜŘƛǘƛƻƴ ƻŦ /ŀƴŀŘƛŀƴ 

Poultry magazine.  

The project team contacted possible participants by telephone to introduce the pilot project and to 

establish at least a conditional positive response. The study was positioned as an industry initiative 

being pursued under the auspices of the PIC. In at least one case, the decision to participate was 

described as an opportunity to support the poultry industry in Ontario. In several cases, participants saw 

the study as an opportunity to learn about the use of GPS systems in their businesses and how it would 

help in disease outbreak management. 

Following expressions of interest, all of the potential participants were visited in their facilities by 

members of the project team. In all but one or two cases, agreement was reached. The mix of 

participant organizations favoured larger operations, generally due to their accessibility, availability of 

staff to focus on the pilot, and their generally stronger concern for industry-level activities. While the 

team is concerned about possible differences in modus operandi and differing levels of risk of disease 

ǘǊŀƴǎŦŜǊ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ǎƛȊŜǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎΣ ǘƘŜ άǊŜŀŎƘέ ƻŦ ǘƘŜ ǊŜŎǊǳƛǘŜŘ ƻǊƎŀƴƛȊŀǘƛƻƴǎΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ 

the efficiency of their participation with respect to numbers of farms serviced, was a strong positive for 

the study. 

4.2 Selection of a GPS System 
There are many GPS systems available commercially in Canada and across the world. GPS systems have 

been used for fleet management and asset location since the mid- to late-1980s, and great strides have 

been made in recent years through their integration with advancing capabilities in digital mapping, data 

management capacity and component costs.  

The project team undertook a review of available systems using a web-based search. A set of 

requirements/specifications was prepared, and an initial selection of a short list of providers was 

developed. Telephone discussions with the short-listed candidates, demonstrations of their systems, 

and additional analysƛǎ ǘƘǊƻǳƎƘ ǿŜō ǎƻǳǊŎŜǎΣ ŜǎǘŀōƭƛǎƘŜŘ ǘƘŜ άŦƛǘέ ƻŦ ŜŀŎƘ ŎŀƴŘƛŘŀǘŜ ǿƛǘƘ ǘƘŜ ǎǘǳŘȅΩǎ 

requirements. From this process, an Ontario-based supplier, BSM Wireless Inc., was selected. 

4.2.1 Description of the GPS Service/Capability  

The GPS units consist of a data collection unit connected into several predetermined sensors in each 

vehicle, and an aerial to send and receive data managed by satellite. Some sensor links are optional, and 

decisions concerning which to enable are important in determining the functionality of each installation. 
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11 That is, the basic unit will enable the collection of information about the location of the vehicle into 

which it is installed, and a range of information about its movement and operational status.  

The capabilities of the units, and how tƘŜȅ ŜƴŀōƭŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ǎȅǎǘŜƳΩǎ ǿŜō-based viewer, were 

discussed with each user prior to installation. The project budget allowed for the installation and 

enabling of the basic system; participants were given the option to acquire additional services on the 

system. 

¢ƘŜ ǾŜƘƛŎƭŜ ǳƴƛǘǎ ǿŜǊŜ ƛƴǎǘŀƭƭŜŘ άŎƻǾŜǊǘƭȅέ ς that is, neither a read-out nor a communications unit was 

installed within the vehicle cab or passenger compartment. The need for driver guidance/location 

functions was not considered necessary, given that they had other sources for this information (call 

sheets, work orders, customer lists, etc., and communication was handled for the most part via cell 

phone2).  

Information collected by the vehicle units is relayed via satellite to a secure data centre at BSM. Each 

ǾŜƘƛŎƭŜΩǎ ƎŜƻ-location, determined as a latitude and longitude intersection, is relayed to the central 

ƛƴŦƻǊƳŀǘƛƻƴ ŘŜǇƻǘ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ǾŜƘƛŎƭŜΩǎ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŎƻŘŜ ŀƴŘ ǘƘŜ ƻǇŜǊŀǘƛƻƴŀƭ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ōȅ ǘƘŜ 

in-vehicle GPS unit. InforƳŀǘƛƻƴ ǘƘǳǎ ŎƻƭƭŜŎǘŜŘ ŀƴŘ ǊŜƭŀȅŜŘ ƛǎ άǘƛƳŜ ǎǘŀƳǇŜŘέ ς that is, every action and 

event has a time-of-occurrence associated with it. 

While vehicles are pursuing their day-to-day activities and visits to various facilities, the GPS system also 

identifies the locations they visit, both by longitude/latitude and by street address, if it is available on 

the system. This capability allows for recording when a vehicle is on a farm, at another industry-specific 

location, or at a public location. 

Once in the data cenǘǊŜΣ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƭŀȅŜŘ ŦǊƻƳ ŜŀŎƘ ǾŜƘƛŎƭŜΩǎ Dt{ ǳƴƛǘ ƛǎ ƛƴǘŜƎǊŀǘŜŘ ǿƛǘƘ 

mapping software and a report-writing function, so that various views of the data can be prepared and 

ŀŎŎŜǎǎŜŘΦ 9ŀŎƘ ŦƭŜŜǘ ƻǇŜǊŀǘƻǊ ƛǎ ŀǎǎƛƎƴŜŘ ǎŜŎǳǊŜ ŀŎŎŜǎǎ ǘƻ ƘƛǎκƘŜǊ ǾŜƘƛŎƭŜǎΩ information via a web-based 

interface. .ȅ ƳŀǇ ƻǊ ǊŜǇƻǊǘΣ ŦƭŜŜǘ ƻǇŜǊŀǘƻǊǎ Ŏŀƴ ǘƘŜƴ ǾƛŜǿ ŀƴŘ ŀƴŀƭȅȊŜ ŜŀŎƘ ǾŜƘƛŎƭŜΩǎ ǊƻǳǘŜΣ 

ŘŜǎǘƛƴŀǘƛƻƴǎΣ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǘ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ŎŜƴǘǊŀƭ ƭƻŎŀǘƛƻƴΦ  

The system interface has a robust reporting capability that will allow secure review and analysis of 

information about one or all of the vehicles in a fleet. Examples of the reports that can be generated by 

a system such as this are included in an appendix to this report. In addition, on a request basis, data 

relating to any or all of the vehicles in the system can be transferred from the data centre to any ODBC-

compliant database for off-line storage and analysis. 

4.2.2 #ÒÅÁÔÉÎÇ Á Ȱ#ÏÍÍÁÎÄ #ÅÎÔÒÅȱ 

In preparation for the simulation, the project team worked to establish vehicle movement information 

for the use of a virtual command centre. As noted earlier, industry simulations in poultry in Ontario had 

shown that the identification of vehicles that have visited a suspect or infected facility, and tracking their 

                                                           
2
 A discussion of these items later in this report identifies that several of the business benefits offered by GPS-

based systems rest with some of these functions; decisions not to provide them in the basic installation package 
limited the evaluation of operational benefits later in the study. 
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12 movements during the infectious period was difficult, multi-faceted and time-consuming. Most farm 

services would rely on their business transaction records and/or vehicle records to perform these tasks. 

Much of this information would be in multiple data sources within accounting and operations-support 

systems, or available only in paper form. Further, many smaller farm service operators keep informal 

records. 

On an individual fleet basis, the GPS tracking system clearly provided an ability to quickly locate and 

identify vehicles and facilities on their routes. That information, however, was άvehicle-ŎŜƴǘǊƛŎέ ς the 

information about location, facility, and so on, was identified with and accessed by each vehicle. In order 

to perform the analysis of the simulation, the information about vehicles needed to be accessed by 

location ς ƛƴ ŦŀŎǘΣ ǘƻ ōŜ άŦŀŎƛƭƛǘȅ-ŎŜƴǘǊƛŎέΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ŎƻƳƳŀƴŘ ŎŜƴǘǊŜ ƴŜŜŘŜŘ ǘƻ ōŜ ŀōƭŜ ǘƻ ŀŎŎŜǎǎ 

vehicles from all fleets together. 

Options on the standard system allowed views of the data ōȅ άŀƭƭ ǾŜƘƛŎƭŜǎέΣ ŀƴŘ ǊŜǇƻǊǘǎ ŎƻǳƭŘ ǘƘŜǊŜŦƻǊŜ 

be run that would display analysis of all vehicles in the study. However, reports were not easily available 

on the system that would operate in a facility-centric manner, and allow analysis of which vehicles had 

visited a quarantined facility during a given period of time.  

In order to enable this latter requirement, project team members devised a method of converting each 

visited location from the vehicle-ŎŜƴǘǊƛŎ Řŀǘŀ ƛƴǘƻ ŀ άƭŀƴŘƳŀǊƪέ ƻƴ ǘƘŜ ǎȅǎǘŜƳΦ ¢ƘŜǎŜ ƭŀndmarks allowed 

ǘƘŜ ǾŜƘƛŎƭŜ Řŀǘŀ ǘƻ ōŜ άǎŜŜƴέ ōȅ ŦŀŎƛƭƛǘȅΣ ŀƴŘ ǘƘŜ ǇǊƻōƭŜƳ ǿŀǎ ǎƻƭǾŜŘ3.  During this conversion, the 

landmark identities were encoded in order to mask their actual name or address, thereby protecting 

individual farm and business identities. 

With the landmarks in place, the command centre was operational. 

4.3 Concerns of the Users 
At early stages of the project, potential participants expressed concerns about the use of GPS systems. 

Some of these concerns were about the exposure and confidentialiǘȅ ƻŦ ǘƘŜƛǊ ƻǿƴ ŀƴŘ ǘƘŜƛǊ ŎǳǎǘƻƳŜǊǎΩ 

business and personal information, and some were about reactions and concerns likely to be expressed 

by their drivers.  

4.3.1 Farm/Customer Confidentiality  

Since the mapping functions of the GPS systems contain street addresses that are displayed whenever a 

vehicle visits, some participants were concerned that their customer lists would be exposed to 

competitors. Some were also concerned about their providing potentially-private information about 

their customers and their farm businesses. 

All information on the GPS system is sourced from public information, and therefore does not constitute 

confidential information. The project team encoded all facility information during the land-marking 

activity described above, and in the command centre data, these identifiers were used. No owner or 

                                                           
3
 This process, however, was very time-consuming for both the project team and for the participants. It required 

participants to provide an off-line identification of each facility by type, and the facility type was used 
individualized for each location visited to create the landmarks in the system. 
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13 business identification was collected or maintained in the database. When information was displayed on 

the mapping interface or in reports, facilities were identified by publicly-available street address and 

location code, rather than by an owner or business name. Therefore, in project management, in 

presentations and in this report, any reference to owner or business names has been eliminated. 

4.3.2 Participant and Vehicle Identification  

Similarly, participant identification was agreed to be held confidential in the study. Company names and 

individual vehicle identifiers that might have been used for individual fleet management by the 

participants have been eliminated at the command centre level. Therefore, for the more public interest 

areas within the study, the simulation and its analysis, vehicle identifiers have been encoded in such a 

ǿŀȅ ŀǎ ǘƻ ŘƛǎƎǳƛǎŜ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ƛŘŜƴǘƛǘȅΣ ǿƘƛƭŜ ŜƴŀōƭƛƴƎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǘȅǇŜ ƻŦ ŀŎǘƛǾƛǘȅ ŜŀŎƘ 

vehicle would be undertaking ς feed delivery, deadstock collection, etc.  

4.3.3 Driver B ehaviour  

GPS systems such as those considered for use in this study have the capability to capture and report 

driving characteristics ς speed, rate of acceleration and braking, high-revving, etc. While many of these 

data have been available in commercial vehicles for some years, including the tach cards of decades ago, 

some potential participants were concerned that drivers would react against the exposure of their 

driving behaviour while on the road. The data captured by these systems are also able to report all 

locations visited, the length of meal, rest and other stops, and deviations from a planned route. Some 

formerly private activities might now be exposed on the system, or forced to be avoided. 

There was very good support for this area of concern from BSM Wireless, the system supplier, thanks to 

their long service in their industry. While they were able to describe successes in dealing with these 

concerns, they also had developed proven ways of handling these situations, both proactively, and 

should they surface during the course of the study. Discussion of these approaches dispelled most of the 

concerns expressed, and in many cases, participants suggested that the system would serve to assure 

driver behaviour that was consistent with the safety profile they wished drivers to espouse, the level of 

care for the vehicle they expected drivers to pursue, and the business image they expected them to 

display. 

4.3.4 Police/ DOT Access to the GPS Unit/I nformation  

Concern was expressed by one or two participant representatives that when stopped by a police officer 

or by a Department of Transport officer, drivers would be required to surrender access to the GPS unit 

and its data. From discussion with the supplier and a small amount of web-based research, the project 

team was led to understand that a GPS unit or its information could be accessed by these public 

servants only if permission was given ς although volunteering access to the vehicle and the cab would 

be considered permission.  

4.3.5 Multiple  Drivers  

In some fleets, drivers are assigned to a single vehicle, and unless they are given a replacement vehicle 

during servicing of their assigned vehicle, or under other special circumstances. In these cases, the 

vehicle information can be consistently attributed to one driver, for performance analysis, confirmation 

of activities, etc. However, given that the system as installed did not have the ability to identify a driver 



 

A Feasibility Study for the Application of Global Positioning Systems in the Farm Services Sector 
 

14 with the vehicle, those fleets that moved drivers among multiple vehicles would not be able to attribute 

individual vehicle performance to an individual driver on the system. It was felt that the amount of 

information on the system would allow reasonable ability by the participants to find links between 

vehicle activity on the system and other vehicle and business records in order to perform this analysis. 

4.4 Timetable  
The study was initiated in June 2008, with the analysis of available systems and securing the 

participation of the target farm services as first priorities. Installation of the first set of GPS units 

commenced in October 2008, with the additional units installed by early January, 2009. During this 

period also, the landmarks were created on the system, to allow the proper creation of the command 

centre, with the patient assistance of the participating organizations. The patterns of travel were studied 

as an ongoing activity during the live operation of the system, and screen shots demonstrating the 

system capabilities were captured from time to time. 

A preparatory run of the simulation was carried out in late February, 2009 to review the selection of an 

index farm ς one with a good number of multiple visits ς and to determine whether the simulation plan 

would work adequately. With that pre-test successfully completed, the simulation was carried out in 

early March, 2009.  

The test was discontinued at the end of March, 2009. BSM allowed a two-month window of information 

ǘƻ ǊŜƳŀƛƴ άƭƛǾŜέ ōŜȅƻƴŘ ǘƘŀǘ Ǉƻƛƴǘ ǳƴǘƛƭ ǘƘŜ ǇǊƻƧŜŎǘ ǘŜŀƳΣ ǿƛǘƘ ŀǎǎƛǎǘŀƴŎŜ ŦǊƻƳ BSM, was able to 

transfer that data to a server on the eBiz network, for additional future analysis4. 

During April and May, discussions with several of the farm service participants were undertaken to 

review the results of the simulation and to secure their assessment of the business/operational benefits 

of the GPS system in their organization. 

The study is concluded with the release of this project report in early July, 2009. 

4.5 Tracking M ethod   
Vehicles can be tracked by map location and through reports, both available on the web-enabled GPS 

system. In the screen-shot below, vehicles are identified on the map by coloured dots in several 

configurations. 

                                                           
4
 wŜŀŘŜǊǎ ŀǊŜ ŜƴŎƻǳǊŀƎŜŘ ǘƻ ǊŜǾƛŜǿ ǘƘŜ άCƻǊ CǳǊǘƘŜǊ {ǘǳŘȅέ ǎŜŎǘƛƻƴ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ŦƻǊ ŀ ōǊƛŜŦ ŘƛǎŎǳǎǎƛƻƴ ƻŦ 

additional use for the GPS data. 
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9ŀŎƘ Řƻǘ ƛǎ ŀ άǊŜŀŘƛƴƎέ ƻŦ ŀ ǾŜƘƛŎƭŜΤ ŦǊŜǉǳŜƴŎȅ ƻŦ ǊŜŀŘǎ Ŏŀƴ ōŜ ǎŜǘ ƻƴ ǘƘŜ ǎȅǎǘŜƳΦ Lƴ ǘƘŜ ǎŎǊŜŜƴ-shot, 

moving vehicles are shown as green dots. Clear green dots are vehicles captured in a stationary idling 

state, and those with arrows are captured in motion, generally in the direction of the arrow. Red dots 

are vehicles that are in the fleet, but whose engines are turned off. On the map, vehicle performance 

information can be accessed by moving the cursor over the subject vehicle; the result is a window of 

information, superimposed on the screen-shot and displayed towards the left side of the map. 

 

In the report panel below the map, the activities of a selected vehicle are detailed. The lines of 

information are both time- and event-driven; scheduled updates will provide the status of the vehicle at 

that time, and stops, idling over a minimum (pre-set) time, and other changes of condition will cause an 

update line to be generated. Reports can be run for current activity and for historical periods anytime 

within the three-month window of data maintained in the GPS system. 

4.6 Outbreak Simulation  
The disease outbreak simulation and system test was designed to mimic the activities and requirements 

of the poultry industry, as represented by the Feather Board Command Centre (FBCC) in Ontario. A 

άǎǳǎǇŜŎǘέ ƻǊ ƛƴŘŜȄ ŦŀǊƳ ǿŀǎ to be selected on the system, as if the farm had self-declared on a certain 

date in the face of unusual flock conditions.  

Using High-Pathogenic Avian Influenza (HPAI) as the inferred disease, the project team identified an 

infectious period for the subject location of seven days, consistent with industry practice, during which 

ǘƘŜ ƳƻǾŜƳŜƴǘ ƻŦ ŀƭƭ ǾŜƘƛŎƭŜǎ ǾƛǎƛǘƛƴƎ ǘƘŜ ǎǳōƧŜŎǘ ŦŀǊƳ ǿƻǳƭŘ ōŜ ǘǊŀŎƪŜŘΦ ¢ƘŜ ǾŜƘƛŎƭŜǎΩ ŎǳǊǊŜƴǘ ƭƻŎŀǘƛƻƴǎ 

would be identified, so that they could be intercepted and cleaned/disinfected and their activities 

studied for action by the industry response team. All farm premises visited by the vehicles up to seven 

days following their visit to the subject farm would be identified so that they could be notified of their 

heightened risk status, and investigated for possible disease symptoms. All farm premises visited by the 
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16 vehicles up to seven days before their visits to the subject farm would be identified so that they, also, 

could be notified and investigated for possible symptoms.  

For one step forward and one step back, vehicles that had visited any of the farms visited by the vehicles 

coming from the subject farm would also be tracked one step forward, as a demonstration of the 

analytical approach. While the relatively small number of vehicles in the system would not be able to 

imitate the full impact of all the farm service vehicles that would be likely to visit the subject farm and 

therefore need to be tracked, the speed of response of the automated system would be measured for 

comparison under the established test conditions.  

All other visit locations would be identified for the vehicles that had been on the subject farm during the 

infectious period, so that the FBCC or the CFIA could be ready for investigation of possible secondary 

infection. The forward and back tracking of any vehicle would be limited to the lesser of the infectious 

period and the occurrence of the cleaning and disinfection of the vehicle. 

The simulation test was focused on farm visits. In addition to these, the GPS system would also allow 

tracking of visits by the vehicles that had visited the subject farm to other facilities. This introduces the 

opportunity to perform the same analysis and to enable the same communication strategy for home 

offices, processing facilities, weigh scales, truck wash sites, and public facilities. The project team 

implicitly included the notification of the vehicle owner in its analysis, and so response at a home office 

yard or other locations of concern would be undertaken by the owner, either voluntarily or under 

request from the FBCC or instruction from CFIA. The reasonable need for analysis of and response to all 

these potential risks is, however, a subject for further research, and may be a consideration on a case-

by-case basis. 

4.7 Business/Operational B enefits  
Case studies on GPS system supplier sites and information supplied by BSM suggested a number of areas 

of business or operational benefits of using GPS systems.  

Some suggested benefits related to fleet scheduling components provided with or available for the 

offered systems. These components provide the opportunity to optimize travel routes for individual 

vehicles, and also allow rationalization of multiple routes, both of which are intended to minimize the 

total distance travelled to complete the required visits. The BSM system did not include these 

components, although a route optimization package is offered ǘƘŀǘ ƛƴǘŜǊƻǇŜǊŀǘŜǎ ǿƛǘƘ .{aΩǎ ƻƴ-board 

system, and indeed they were not required to undertake the planned simulation and test. 

Benefits potentially provided by the system selected for the test include: 

 Real-time location of vehicles ς to provide up-to-the-minute arrival time information and to 

allow expediting of calls (reduction of cell phone use is cited) 

 Post-trip analysis of routes and times ς to confirm visits and visit times, and to allow re-planning 

routes for future visits (managing labour costs and travel time) 

 Tracking of driver habits, with respect to potential maintenance and operating costs (eg hard 

braking, heavy acceleration ς reducing service interval and increasing fuel efficiency) 
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 Tracking the use of power-takeoff (PTO) and other accessories ς to confirm activities during 

stops and to assist in tax-refund claims for PTO use 

All but the last of these benefits were potentially available to all participants. Connection of sensors to 

the PTO unit and other accessories was optional on the BSM system. 

4.8 Anticipated R esults  
Based on the design of the test and the demonstrated capabilities of the BSM GPS system, the project 

team anticipated rapid identification and uncomplicated tracking of vehicles in the simulation. While the 

test did not plan for a direct comparison between the system-driven analysis and analysis using the 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ existing information files, identification and tracking of vehicles on the subject farm within 

hours would be considered a major reduction. 

The team anticipated that participant organizations would use the web-enabled system access to check 

ǾŜƘƛŎƭŜ ƭƻŎŀǘƛƻƴǎ ŀƴŘ ǘƻ ǊŜǎǇƻƴŘ ǘƻ άǿƘŜǊŜ ƛǎ ǘƘŜ ǾŜƘƛŎƭŜΚέ Ŏŀƭƭǎ ŦǊƻƳ ŎǳǎǘƻƳŜǊǎΦ ¢ƘŜ ǘŜŀƳ ŀƭǎƻ 

anticipated that participants would use the system to review routes and times, and to check on driver 

habits in a post-audit mode. 

5 Findings  
Following is a summary of the general findings recorded during the period of the research, and specific 

findings from the simulation that was undertaken. Where relevant, implications of the results are 

presented in support of the analysis of findings and the conclusions presented in the following section of 

the report. 

5.1 Patterns  
A number of distinct patterns of travel were discovered in the visit data: 

Å Regular, frequently-repeating visits ς eg egg collection 

Å Regional and stable visits ς eg feed delivery 

Å Regular schedule with add-ons and call-ins ς eg deadstock collection 

Å Regular, longer cycle visits ς eg chick delivery 

Å Broadly-based and multi-regional visits ς eg live haul 

These patterns are seen to be generally common within the data, but the project team also recognize 

that some variability will occur, driven by business imperatives, such as emergency visits and new 

customer service, and vehicle problems and service requirements. 

5.1.1 Examples: 

5.1.1.1 Feed Delivery:  

The feed delivery participants in the study were large-scale operations. The figure below illustrates that 

between February 9th and March 3rd, 2009, a single vehicle followed routes that extended virtually from 

Eastern Ontario to the Lake Huron shore, and from Barrie and the Lake Simcoe area to the north shore 
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18 of Lake Erie. Delivery routes can be seen in the paths taken by the vehicle, including extensive use of the 

MacDonald-Cartier Freeway. 

 

Provision of feed is usually a contracted arrangement, possibly involving special feed formulations and 

specific feed-use cycles. Multiple drops are generally planned from a single, multi-stage load. 

5.1.1.2 Deadstock 

Deadstock collectors tend to have a regular cycle of calls to farmers who have signed up for their 

services, and visits are generally prearranged. In some cases, contact is made immediately prior to a 

collection visit to ensure that required preparations have been made ς for example, to have the birds 

accessible at the end of the farm lane at a certain time. The map and report in the following figure 

illustrate the travel of a single deadstock collection vehicle over a period of three days ς the 3rd, 4th and 

5th of November, 2008. 

 


