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Project Description
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Project Description
Canadian Vehicle Survey

q The Canadian Vehicle Survey (CVS) was sponsored by Transport Canada and Natural
Resources Canada between 1999 and 2009.

q The quarterly survey employed a two-stage sample design: a sample of vehicles was
selected and then a period of travel within the quarter was selected for each vehicle.

q Vehicles were grouped into three categories: light vehicles (passenger cars and light
trucks/vans) and two types of heavy vehicles, based on the gross vehicle weight.

q A paper questionnaire was then mailed out to the owners of the selected vehicles,
requesting that they record the number of trips, distance driven, and fuel consumption during
the observation period.

q The CVS was hampered by low participant response rates (~20%) over its existence,
caused in large part by the burdensome paper collectionmethods.

q The quality of the estimates was also weakened by significant errors in the way in which the
on-road vehicle fleet was classified due to mistakes in the Vehicle Identification Number (VIN)
decoding algorithm.
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Project Description
CVS Paper Questionnaires
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Project Description
Canadian Vehicle Use Study (Pilot)

q As a result, Transport Canada decided to conduct a pilot Canadian Vehicle Use Study
(CVUS), with improved methods, to validate (or invalidate) the CVS methodology and results.

q These included:
§ the use of electronic data loggers to reduce reporting burden,
§ the introduction of a more robust vehicle identification number (VIN) decoder to increase
the accuracy of the in-scope fleet, and

§ a modified sampling design that includes potential additional strata to enhance the ability
to carry out more detailed analyses of motor vehicle use.

q The pilot study was carried out in 2010–Q4 on ! = 1011 light vehicles, selected via simple
random sampling (SRS) from a list of vehicles registered with the Ministry of Transportation
of Ontario (MTO) having an address whose Forward Sortation Area (FSA) code was associated
with Ottawa and surrounding Ontario areas.

q Vehicle-km traveled (VKT) tallies were compared against corresponding CVS observations
for 2009–Q4 (! = 1016).
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Project Description
CVUS Electronic Loggers
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q The logger device records accurate vehicle activity at one-second intervals (e.g. distance, time, speed,
fuel, etc.) directly from the vehicle’s engine.

q The	logger	touch	screen	captures	the	remaining	trip	questions.	
Light:	Driver	Age/Sex,	#	Passengers,	Trip	Purpose,	Fuel	Information	
Heavy:	Trip	Purpose,	Facility	Type	(Origin),	Configuration,	Trailer	Style,	Cargo	(Weight/Volume),	Cargo	Type	(Best	Description)	
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Project Description
Ottawa-Gatineau CMA + FSAs
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Project Description
VKT Histograms – CVS (blue) vs. Pilot CVUS (red)
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Project Description
CVS vs. Pilot CVUS

q Systematically, the Pilot CVUS has a smaller rate of observations at low VKT values, whereas
that trend is reversed at medium values.

q The means and standard deviations of the distributions are substantially different:

q The proportion of non-active vehicle in the fleet was much higher in 2009 (8.7%) than it was
in 2010 (2.1%).

q The distribution ranges are quite dissimilar: down to 79,500 km/year in 2010, from 112,500
km/year in 2009.

q The Kolmogorov-Smirnov test rejected the null hypothesis that the 2 samples were drawn
from the same distribution at the 99.9% significance level.
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Project Description
Cumulative Distributions – CVS (blue) vs. Pilot CVUS (red)
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 Data Collection and 
Sampling
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Survey Frame

q The frame consists of motor vehicle registration files provided by each jurisdiction, before
the beginning of a quarter in order to minimize changes of address and maximize the
accuracy of the fleet information.

q All the cars and trucks with GVW less than 4.5 metric tons define the CVUS survey frame.

q The CVUS survey frame excludes some out-of-scope (OOS) vehicles
§ motorcycles, trailers, cranes, buses, ambulances, fire trucks, farm equipment, motorhomes, police cars, etc.

q OOS vehicles are identified via the Polk VIN Decoder and other information in the registration
file (vehicle type, model year and gross vehicle weight rating).
§ The VIN consists of a 17 character alpha-numeric code for all vehicles whose model year is 1981 or newer (pre-1981
vehicles use a different standard).

§ The first eleven characters define the make, model and other characteristics of the vehicle while the last six digits
uniquely identify each vehicle.
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Sampling Design

q From 2013 onwards, 6,000 vehicles are selected per quarter.

q Allocation for participating provinces:
§ 2,000 each for Quebec and Ontario

§ 1,000 each for Manitoba and Saskatchewan.

q The sample of each province is stratified by type of vehicle and age category; allocation to a
stratum is proportional to the square root of the population in the stratum.

q At the Canadian level:
§ estimated sample size after non-response is 1,000 per quarter
§ produces a global confidence level of 95% and a 3% coefficient of variation

§ not the case for each group in a jurisdiction, but most small strata reach satisfactory levels on an annual basis

q The data collection process starts with an agreement with a province and the vehicle
registration service.

q When the sample is selected, the list of the selected vehicles is sent to the province to get the
contact information of the vehicle’s owner.
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Sampling Design and Vehicle 
Characteristics
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q The	sample design	is that of	a	nested

stratified sample survey

q The	stratification	variables	are	

selected from the	following:	
§ *Province/Territory (13	jurisdictions)
§ CMA/non-CMA	
§ Vehicle Type	(PC,	LT)
§ *Vehicle Style (PC,	PT/CV,	MV,	SUV)

§ *Vehicle Age (E-loggers:	newer vehicles,	

P/AS-loggers:	older vehicles)
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Sampling Design and Vehicle 
Characteristics
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q Within a	jurisdiction,	allocation	is
proportional to	stratum	size	
(until we get a	better idea of	the	variance	in	each
stratum)

q Between jurisdictions,	allocation	is
roughly proportional to	the	square	
root of	the	fleet in	the	jurisdiction
(to	avoid smaller jurisdictions being swamped by	
larger ones)
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Data Collection

q A third party is hired to manage all the communications with the selected vehicle owners.

q Each sample is spread randomly in 13 batches to cover vehicle activities over the quarter.

q The owners of selected vehicles receive an official letter from TC inviting them to participate
in the survey, and to respond via the TC website, by mail or through a toll-free number and
provide some basic information about the vehicle and the drivers.

q If it is impossible to contact the owner, a telephone matching procedure is applied.

q Once the owners agree to participate, the third party sends the logger and cables, an
information kit and the start and end dates of the data collection period.

q From the initiation of a first contact with a vehicle owner to the logger, it takes an average of
60 days (including the 21 survey days) to complete the data collection cycle.

q Incentives are provided for the return of the logger.
§ report detailing vehicle use compared to other drivers.
§ monetary rewards: Early Bird draw ($500) for those returning the logger within 7 days after the end of the survey
period; monthly draw ($1000) for those completing the survey and returning it within the month.
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Measured and Derived Values
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VEHICLE	characteristics	
(strata)

TRIP	characteristics SUB-TRIP	characteristics

MEASURED	and DERIVED	
characteristics
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Estimate Levels
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Stratum Aggregation
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Stratification Tree
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Data Processing

q Data cleaning and processing is done internally.
q It was initially thought that there would be no need for data cleaning, since data is collected
automatically by the e-logger, but it turns out that there was a fair amount of
cleaning/imputing/validating to do.
§ logger does not always work as intended
§ issues with the transponder sending signals
§ issues with the manual punching in of trip details
§ issues surrounding what constitutes a trip: A to B, B back to A; A to B, stopping at B for a while, B to C; etc.

q Files available to the analysts contain no private information about the vehicle owner.
q Private information is encrypted and accessible only to a limited number of persons.
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Calculator
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Calculator
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Results

C
ha

lle
ng

es
 in

 D
at

a 
C

ol
le

ct
io

n 
an

d 
Pr

ac
ti

ca
l S

am
pl

in
g 

D
es

ig
n



C
A

N
A

D
IA

N
 V

E
H

IC
LE

 U
SE

 S
TU

D
Y

 

Jurisdiction-Level Estimates
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Vehicle Stratum Estimates
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Quality of Estimates (cv)
a: less than 5% (excellent)
b: between 5% and 10% (very good)
c: between 10% and 15% (good)
d: between 15% and 20% (acceptable)
e: between 20% and 35% (use with caution)
f: more than 35% (unreliable)

Vehicle Age
0 TO 3: 3 years old and younger
4 TO 8: between 4 and 8 years old
9+: 9 years old and older with model year post-1995
OLD: model year between 1981 and 1995
V.OLD: model year pre-1981

Values in columns may not add up or average 
(weighted) exactly to the corresponding column 
header due to to round off errors. 
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Vehicle Stratum Estimates
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Vehicle Stratum Estimates
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Vehicle Stratum Estimates

C
ha

lle
ng

es
 in

 D
at

a 
C

ol
le

ct
io

n 
an

d 
Pr

ac
ti

ca
l S

am
pl

in
g 

D
es

ig
n



C
A

N
A

D
IA

N
 V

E
H

IC
LE

 U
SE

 S
TU

D
Y

 

Trip-Level Estimates
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Quality	of	Estimates	(cv)
a:	less	than	5%	(excellent)
b:	between	5%	and	10%	(very	good)
c:	between	10%	and	15%	(good)
d:	between	15%	and	20%	(acceptable)
e:	between	20%	and	35%	(use	with	caution)
f:	more	than	35%	(unreliable)

Notes	on	Driver	Age	and	Gender
The	estimates	provided	in	the	DRIVER	AGE	and	
GENDER	category	are	VEHICLE	characteristics,	not	
DRIVER	characteristics.	Without	further	information	
on	the	distribution	of	drivers	in	a	given	jurisdiction	
(by	AGE	and	GENDER),	the	estimates	of	the	basic	
characteristics	(nTrips,	VKT,	PKT,	Fuel,	Use,	UseNI)	
cannot	be	used	to	predict	the	average	driving	
behaviour	of	various	combinations	of	DRIVER	AGE	
and	GENDER	for	that	jurisdiction.		

Values	in	columns	may	not	add	up	or	average	
(weighted)	exactly	to	the	corresponding	column	
header	due	to	to	round	off	errors.	
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Trip-Level Estimates
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BASIC characteristics	add	up
to	the	provincial	total.

DERIVED	characteristics	are	
weighted into	the	provincial	

total.



C
A

N
A

D
IA

N
 V

E
H

IC
LE

 U
SE

 S
TU

D
Y

 

Subtrip-Level Estimates
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If	it	is	possible	for	VEHICLES
to	belong	to	two	category,	
these	categories	cannot be	

combined.
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Histograms
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Trip-Level Charts
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Subtrip-Level Charts
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Mixed Characteristics
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Consulting Post-Mortem
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Consulting Post-Mortem

q CVS management team was steadfast in its refusal to update their survey methodology
§ lack of respect for client’s abilities and domain expertise
§ “anger” at TC taking away a BIG contract

q Not all jurisdictions joined

q A number of sampled drivers had privacy concerns related to electronic recording devices
§ speeding
§ responsibility in a collision

q Some electronic loggers were stolen/not returned…

q Local post office was not prepared to handle the high volume of loggers being sent and
returned on a monthly basis

q High turnover in third party telephone agents, which lead to inexperienced agents

q CVUS was cancelled in 2016

q Extract from “Methodology of the CVUS” provides details on the early stages of the CVUS
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