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« Office of Energy Efficiency (OEE)
 Transportation Sector Overview
 Light Duty Vehicles (LDV) Classification
e Data Sources for Stock/Sale of LDV
 Data Results

* Freight Transportation

 Data Issues
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e OEE’s mission:

— The Office of Energy Efficiency (OEE), Canada’s centre of excellence
for energy conservation, energy efficiency and alternative fuels
information, is playing a dynamic leadership role in helping Canadians

save millions of dollars in energy costs while contributing to a healthier
environment .

« The Demand Policy and Analysis Division (DPAD) has a slightly different
role that includes:

— Being an objective central source for Canada’s energy use data,
— Measuring the performance of OEE programs; and
— Helping to develop new programs.

e Publications:
— Energy Use Data Handbook
— Energy Efficiency Trends In Canada
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 Data:
— Number of input variables in TEUM = approx. 56
— Number of output variables in TEUM = approx. 67

 Transportation Energy Use:

— Road
« Cars (large, small)
e Trucks (light, medium, heavy)
* Buses (urban, intercity, school)
* Motorcycles

— Non-Road
o Air
* Rail
* Marine

— Off-Road

 Measures of activity for the transportation sector:
— Passenger-kilometres (transport of 1 passenger over 1 kilometer)
— Tonne kilometres (transport of 1 tonne over 1 kilometre)
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« Small Cars
— A car with a gross vehicle weight of up to 1181 kg (2600 Ib.).
— VW Golf, Pontiac Vibe

e Large Cars
— A car with a gross vehicle weight of 1182 kg (2601 Ib.) or more.
— VW Passat, Toyota Camry

 Light Trucks
— A truck with a gross vehicle weight of up to 3855 kg (8500 Ib.).
— Include light passenger (SUVs, pickups) and light freight (delivery trucks)

 Motorcycles

<> The %ross vehicle weight is the weight of the empty vehicle plus the maximum anticipated load
weight.
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« Data for vehicle stock/sale in TEUM were obtained
mainly from
— Desrosier’'s Canadian Vehicles in Operation Census (CVIOC)
— R.L. Polk & Co.’s Trucking Industry Profile (TIP).

* For years where the data from CVIOC and TIP was not
available
— STC’s Road Motor Vehicles Registrations (Cat. No. 53-219-XIB)

— The United States (U.S.) Department of Energy's Transportation
Energy Data Book, Edition 25
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 The CVIOC database is an annual census of total light
vehicles registered in Canada.

 The registration data is collected from each of the
provinces.

* It captures changes in the fleet that have occurred with
older vehicles (imports, exports, scrappage rates)

* The database contains the following information for each
light duty vehicles:
— Model Year of Vehicle
— Make
— Model
— Fuel Type
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* Provides vehicles in operation and new truck registration
Information on light/medium/heavy commercial trucks
and new commercial trailers.

e Database for trucks over 8,500 Ibs

« The database contains the following information for
trucks:
— Model Year of Vehicle
— Make
— Model
— Fuel Type
— province
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e CVS

— The survey provides quarterly and annual estimates of the
amount of road travel, broken down by types of vehicles and
characteristics, such as age and sex of driver, time of day and
season.

* The survey collects data on over 27 variables.

Data collected by Statistics Canada through trip-logs,
telephone interviews and vehicle registration files.

Provides On-road fuel efficiency
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Table - [Adjusted Average Car Distance] ==
File Edit Table “iew ‘window Help = e
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7l EETSC. June 26 2007 Adjusted Average Car Distance
A province | carClass  |[®  usage |4 cviocFuel |
MFLD - _small jlpersonal jlmogas j
= provinge
l% time
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 =

1959
1960 11547 435
1961 1219054 | 12125.85
1962 1328549 | 1248013 | 1210813
1963 14007 61 | 13601.058| 12439860 | 1203564
1964 | 14359224 | 1434033 | 13578893 | 1235419 111371
1965 1551997 | 1493587 | 1431700 13496.52| 1145964 | 1107379
1966 1612513 | 15865.64 | 1491455 1423011 | 1248593 | 1138449 1174280
1967 1703233 | 1651125 | 1586277 | 1482403 1316775 | 121793 1208287 | 1113533
1968 1768450 | 1743693 | 16454536 | 13576649 | 1371733 | 1309289 1316814 | 11457 50| 1048522
1969 1854221 | 15309.34 | 1740853 | 16334.32| 1458944 | 13639.35| 1388385 | 1248693 ( 10791.96 9520.01
1870 1976721 | 1898265 | 1827953 | 17302858| 1316114 | 1450650 1446335 1316365| 1176128 10104.40 9610.50
1971 2050304 | 2023675| 1895177 | 1816859 1601112 | 1507495 1538283 | 1371514 1240055| 11011.98 Q855,82 ar2n.7s
1472 2153 .01 | 229513 | 2020362 1883675| 1681220| 1582010 15868368 1438710| 1291811 | 161051 | 10777.02 | 10011 .52 9359 .90
1973 2258040 | 2204245 | 2126345 2008120 1743045 | 1671662 | 1685189 1513871 | 1373040 12095.09| 1136280 1091073 | 1025563 | 10537.56 Q3a7.92
1974 | 2380513 2308605 | 2200658 | 2113440 18358203| 17331.36| 1772653 | 1600556 1427779| 1286406| 11837.04 | 11505379 | 1118005| 1034273
1975 2457156 | 2437061 | 2304549 2187302 1955660 1847539 1837043 1680931 | 13076.25| 1336513| 1258961 | 1198382 NMTE7.73| 1181661
1976 25941 76| 2546240 | 2433083 2290360| 2024005 | 15944542 1959261 | 17427 69| 1583266 | 1411761 | 1308294 | 1274582 | 1227971 1245659 1141403

4 modelYe...

1977 2035799 | 2342084 | 2418326 2118835 202501 | 2062015 1837900 | 16414891 | 1482395| 1381641 | 13245208 | 1306042 | 12975.83| 1203443 11434
1978 2601475 | 2526666 | 2237785 2107783 | 2134083 | 1935347 1748937 1536911 | 14507 69| 1395785 | 1357220 1330404 | 1253673| 12035
1979 2635363 23300.36| 22230063 2235122 2023654 | 1847.16| 16308448 | 15041.21 | 1465770 | 1433310 1434497 | 1333376| 12338
1980 2430637 | 23247 44| 2359486 2119496| 1906082 | 1724380 1603492 1522783 | 1505023 1514919 1383626 | 13357
1981 24247 73| 2463180| 2237427 | 1996325 1784645| 1687580| 16253389 | 1560371 | 1390715| 1463310| 13651
1982 2971262 | 2337662 | 21074.03| 186891.39| 1746563| 1708530 | 1663457 | 1649214 1336524 | 14653
1983 2438247 | 2201813 | 1973140 1829261 | 1765241 | 17507.00( 1738170 15930.30| 15392
1984 2296553 | 2061533 | 1931043 1831958 1311885| 1850380 | 168958274 15938
1985 2150239 | 2017552 | 1953004 | 1897668 | 1915049 | 1757343 17013
1986 2043635 | 2042587 | 2005257 | 2005717 13493.09| 17905
1987 M30475| 2093002 2117317 19373685 18331
1988 2183060 | 22121.72| 2045187 19403
e : IR WOTJ
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Data Results

TEUM 2005
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 Energy Data
— by Transportation Mode
— by Energy Source
— by Region

e Activity Data

— Stock of vehicles, vehicle kilometers traveled, fuel efficiency, people/vehicle, load,
tonne-km, passenger-km

e Green House Gas (GHG) Emissions
— by Transportation Mode
— by Energy Source
— by Region

« Decomposition Analysis — Log-Mean Divisia Index | (LMDI I)
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 Passenger-kilometre (Pkm): An activity measure in the passenger
transportation sub-sector describing the transportation of one passenger over a
distance of one kilometre.

 Energy Intensity (MJ/Pkm): Energy Use divided by passenger
 Estimated Road Energy demand: Stock * Distance * Fuel Efficiency
e GHG Emissions: Energy Use multiplied by GHG emissions factors

« Decomposition Analysis: A statistical analysis, based on the Log-Mean Divisia
Index | (LMDI I) approach, is used to separate changes in energy use into five
factors: activity, structure, weather, service level and energy efficiency.
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 OQOur analysis is based on the LMDI | factorization technique that is
used and recognized internationally

 Itallows usto “peel” away the impact of:

Service Leve
— changes in the level of activity
— changes in the weather - EE
: Activity
— changes in the structure of each sector Structure
— changes in the service level /
Weather

which provide us with a more accurate
Indicator of energy efficiency for the economy and each sector.
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« Within the transportation sector, passenger modes accounted for 55 percent of total energy use, while
the freight subsector used 41 percent and off-road vehicles the remaining 4 percent.

« Freight was the fastest growing subsector, accounting for 63 percent of the change in total
transportation energy use.

 Energy-related GHGs produced by freight transportation were 61 percent higher, from 46.4 Mt in 1990
to 74.5 Mt in 2005.

e Just-in-time delivery
— limits the use of warehouse space for inventory and instead relies on orders arriving to the
company just as they are required for production.

1990 2005 1990-2005 Growth
Total Energy Use (PJ) 1,877.89 2,501.84 33.23%
Passenger Transportation (PJ) 1,187.65 1,376.12 15.87%
Freight Transportation (PJ) 636.89 1,028.33 61.46%
Off-Road (PJ) 53.35 97.39 82.55%
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Motorcycles
— general lack of info

Historical Trends Analysis
— Car and Truck Backcasts

Vehicle Identification Numbers (VIN) Files

Freight Transportation
— Monitoring energy use (US vs Canada)
— Load factors
— Stock growth rates
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For Questions Please Contact

Dominic Demers
Demand Policy and Analysis Division
ddemers@nrcan.gc.ca
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o Extra slides
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[= ) =y
Passenger Transportation Freight Transportation
- Small Car - Light Truck
- Large Car - Medium Truck
- Light Truck - Heavy Truck
- Motorcycle - Ral
- School Bus - Marine
- Urban Bus
- Inter-city Bus
- Air
- Rail
\ 4 \ 4 \ 4 \ 4 \ 4 \ 4 A 4
Y
LDV Rail Air Bus ] Truck
- Small Car (No Structure) | (No Structure) | - School Bus N (No Structure) - Light Truck
- Large Car - Urban Bus - Medium Truck
- Light Truck - Inter-city Bu - heavy Truck
- Motorcycle
AN
A 4 \ 4 A 4 4 \ 4 4 \ 4 4 4
Small Car | Large Car | Light Truck | Motorcycl School Urban Inter-City Light Medium Heavy
- Motor Gasolingd - Motor Gasoling - Motor Gasoline (No Structure) - Motor Gasolingd - Motor Gasoling - Motor Gasolin - Motor Gasolingd - Motor Gasoling  (No Structure)
- Diesdl - Diesdl - Diesdl Only Motor - Diesdl - Diesdl - Diesdl - Diesdl - Diesdl Only Diesdl
- Natural Gas - Natural Gas - Natural Gas Gasoline - Natural Gas - Natural Gas - Natural Gas - Natural Gas - Natural Gas
- Propane - Propane - Propane - Propane - Propane - Propane - Propane - Propane
- Electricity
Level One = Energy Weighted Average of Level Two Structure
Level Two = Share of Activity by Vehicle Type
Level Three = Share of Activity by \ehicle Type
Natural Resources | Ressources natursiE€l Four = Share of Activity by Fuel Type Canad|"|
I*l Canada Canada a.,
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» Going back to the identity and looking at the problem as

continuous
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= -esg (55 (5
jOTf(X)g(X): f(C)jOTQ(X) where 0<c>T,
f(x)=E, and

(0InA 0dInS dInl
g(x) = R
ot ot ot

we have Er ~Ey =Y. F(©)(InA ~InA)+(InS; =InSe) +(Inl; =Inl,y))

Applying the mean value theorem where:
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