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1. INTRODUCTION 
IBI Group was commissioned by Transport Canada to conduct a review of emissions calculation 
tools available to transportation professionals, with the objective of improving government decision-
making capacity in the area of GHG mitigation in the urban transportation sector  

This report provides a short reference guide for public distribution on available tools for estimating 
emissions from transportation and a process for deciding when and how they should be used. After 
using this report, users should end up with a short-list of tools that might be suitable for their 
requirements.  

This document contains three chapters and an appendix, with this introduction forming chapter one. 
Chapter two provides a brief overview of how transport emissions are typically estimated, and also 
provides information on how this relates to air quality. Chapter three looks at tool classification 
criteria, specifically user type, scale, modes and outputs. Each section within the chapter explains 
the possible options and provides a list of suitable tools. The information is summarised in the form 
of a table at the end of the chapter. The appendix provides basic information on each of the tools 
referenced in this guide, including price details and where to find out more information. 

  



 
 

 

                                                     

2. TYPICAL EMISSIONS ESTIMATION PROCESS 
To estimate emissions of any type from transport, the object is to go from some measure of usage 
to an amount of substance emitted. The measure of usage is normally considered separate for 
each mode, but may be refined further by vehicle type (for example, splitting road vehicles into 
passenger cars, trucks and SUVs). The usage may be measured simply in terms of vehicle-
kilometres travelled (VKT), or it may include vehicle hours, or even a breakdown into different speed 
categories and road type. The level of usage forms the main input into all the tools considered here. 

In general, emissions result directly from fuel consumption, so most models turn the usage patterns 
into fuel consumption, which is then turned into emissions levels. However, emissions are also 
produced from tire wear (particulate matter) and during refuelling (VOCs1). Some tools do this as a 
single step, using simple emission factors (for example, grams of CO2 per 100 km). Others will 
contain parameters adjusting fuel consumption, fuel type and vehicle efficiency, to produce a more 
precise measure of fuel consumption.  

2.1 Emissions and air quality 
Once emission levels have been calculated, the data can be used for one of two purposes: 
greenhouse gas effects and air quality impacts. Although transport professionals may be required to 
calculate greenhouse gas emissions to a high degree of precision and accuracy, the main intent is 
almost always to see whether they increase or decrease. The climatic impacts of a given level of 
emissions generally fall outside the transportation profession’s scope.  

On the other hand, the impact on air quality resulting from a given transport scenario is often 
required, not least due to the potential health and quality of life impacts from certain pollutants. This 
is a complicated process, because the levels of emissions typically vary by time place, and the 
impacts of a given pollutant concentration will also vary by external factors, such as climate. 
Normally, an air quality model will take account of local topography, prevailing climate, the transport 
network layout, and emissions profile by time and place. The local geography and climate dictate 
how emissions spread from their source, and this can be combined with the emissions sources by 
time and place to produce the air quality in a given place. Examples of air quality models include 
CAL3QHC, ISC3 and AERMOD. 

Air quality models are not considered here, but this report does discuss the level of detail provided 
by the emissions calculation tools so that suitable tools can be selected. 

 
1 Volatile organic compounds – see section 3.4.2 for details. 
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3. TOOL CLASSIFICATION CRITERIA 
This chapter provides a detailed examination of tool classification criteria, looking at user type, 
scale, modes and outputs. Each section explains the possible options and provides a list of suitable 
tools. The information is summarised in the form of a table at the end of the chapter. 

3.1 User Type  
The first aspect to consider when selecting an emission tool is the type of user – who the results are 
intended for. The tools required for input into policy decisions would be different from those required 
for an air quality model. In general, the choice is between tools that can evaluate the broad trend, 
compared with those that provide a high degree of precision in order to produce exact estimates of 
emissions levels. 

3 .1 .1  POLICY DECIS ION 

Tools aimed at policy decisions seek to establish broad trends from a given scenario, rather than 
exact figures. The results from these tools tend to be useful to policy makers, so they can establish 
a broad course of action rather than analysing the detailed results of specific actions. Often the 
desired output may be as simple as to whether there is an increase or decrease in emissions.  

Suitable tools for general policy decisions: CCAP, CMHC Greenhouse Gas Emissions from 
Urban Transit, CMHC Life Cycle Costing Tool, FLEET, GREET, IPCC Software, SATURN 

3 .1 .2  SPECIF IC  ESTIMATES AND OPTION EVALUATION 

The other class of tool are those that focus on providing precise estimates of the level of emissions. 
Typically, these tools may be used to compare a number of options for potential transport schemes, 
and see which has the best outcome. The level of detail required in the inputs reflects what options 
the tools are designed to compare. For example, those aimed at evaluating different fuel sources 
will require detail on the usage split between different fuel types, whereas other models will apply 
some representative values.  

Suitable tools for specific estimates and option evaluation: CMEM, CORSIM, EMFAC, IPCC 
Software, Mobile6.2C, SATURN, TravelMatters: Individual Emissions Calculator, TravelMatters: 
Transit Planning Calculator, UTEC, VISSIM 

Included within this category are those tools that are designed to compare the effects of using 
different types of fuel. This can include the split between different vehicle types (such as gasoline, 
diesel, hydrogen or electric); or how the energy source in the car is produced (biofuels vs. oil-
derived; or electricity generation mix). 

Suitable tools for comparing fuels: GHGenius, GREET 

 

3.2 Scale 
The second aspect to consider is the scale of the model – how big a geographic area is being 
modelled. This section looks at four scale classes, from largest to smallest. 
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3 .2 .1  REGIONAL OR BROADER 

The broadest tools cover regions, provinces/states, and countries. These tools tend not to model 
individual roads or transit routes, but use aggregated totals for vehicle-kms or passenger-kms as 
their key input. They may model mode split (either for passenger or freight), or other general issues 
such as fuel sources, types, and consumption. 

Suitable tools: GHGenius, GREET, IPCC Software, UTEC 

3 .2 .2  MUNICIPAL 

Municipality-scale tools aim to cover en entire city, or sometimes a small group that are in close 
proximity. Where these tools are aimed at road emissions, they will typically model arterial and 
collector roads, but not local access roads. Those tools aimed at public transit will model all routes 
operating within the given area, but may not account for minor route variations (such as terminating 
the last run of the day before the usual end point). Although overall transport demand is generally 
fixed, these tools generally take account of route choices. 

Suitable tools: CCAP, CMHC Greenhouse Gas Emissions from Urban Transit, CMHC Life Cycle 
Costing Tool, SATURN, TravelMatters: Individual Emissions Calculator, UTEC 

3 .2 .3  CORRIDOR 

A transport corridor is where a number of routes run concurrently. Major highways tend to act as 
corridors, with road trips to and from destinations near the highway using it, even when parallel 
routes might exist. Similarly, public transit routes often converge on a particular street due the large 
number of trips induced by the land use along it. Improvements along a corridor tend to have a 
higher potential for wider benefits due to the number of trips involved. Most tools capable of 
modeling at the corridor scale are road based, and are able to model a series of intersections and 
junctions, and how their features combine to affect traffic flow (whether truck, automobile or transit). 
This scale is at the boundary between microsimulation (where individual vehicles are modelled) and 
macrosimulation (where the model deals with vehicle flow rates).  

Suitable tools: CCAP, CMHC Greenhouse Gas Emissions from Urban Transit, CMHC Life Cycle 
Costing Tool, SATURN, TravelMatters: Individual Emissions Calculator, VISSIM 

3 .2 .4  LOCAL AREA 

The most detailed level of tools model local areas. This can be as small as an individual 
intersection, or may include a neighbourhood. An example might compare possible street patterns 
to find the right balance between the short travel distance provided by a grid system, and the better 
flow resulting from a dendritic (tree-like) layout. Another example might be trying to find the balance 
between being optimised for automobile travel (which produces the bulk of emissions) and ease of 
public transit access (which has potential to reduce automobile emissions). 

Suitable tools: CCAP, TravelMatters: Individual Emissions Calculator, VISSIM 

 

3.3 Modes 
Different modes of transport have different emissions patterns, and also affected by different 
policies. Normally, the split between modes is handled separately to the emissions calculation 
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process. The reason is that the total level of emissions from a given mode rarely affects its 
desirability; whereas the total usage does (high congestion of levels of crowding reduces 
desirability). So, tools take the level of usage for a given mode, at whatever level of detail it is 
defined, and use it to calculate emissions. 

3 .3 .1  AUTOMOBILE 

Tools that model personal automobile use are very common, as this represents both the biggest 
single source of transport emissions, and the one that is most susceptible to change. Where the 
tools model individual roads, these tools will account of the range of route options for any journey. 
Regardless of the scale being modelled, the overall automobile demand forms the key input into 
these tools. The biggest difference between the different tools designed to model automobile 
emissions are the scale at which they operate (see previous section for details).. 

Suitable tools for automobile use: CCAP, CMHC Greenhouse Gas Emissions from Urban 
Transit, CORSIM, GHGenius, GREET, IPCC Software, Mobile6.2C, TravelMatters: Individual 
Emissions Calculator, UTEC, VISSIM 

3 .3 .2  PUBLIC  TRANSIT  

Although public transit generally results in lower levels of emissions per passenger-km than 
personal automobile use, there is often a need to calculate transit emissions to calculate accurately 
the results of a mode shift. Generally, tools that are also capable of modelling automobile use are 
able to produce travel times, which can be used when planning bus routes to determine the size of 
fleet required. This in turn directly affects the annual amount of vehicle-kms for the transit fleet. 

Suitable tools for public transit – general estimates: CCAP, CMHC Greenhouse Gas Emissions 
from Urban Transit, CORSIM, IPCC Software, Mobile6.2C, TravelMatters: Individual Emissions 
Calculator, UTEC, VISSIM 

A more specialised use is for calculating the effects of transit using different fuels and vehicle types. 
This might include switching from regular fuel to biofuels, or use of hybrid engines.  

Suitable tools for public transit – fuel or fleet variations: CCAP, GHGenius, TravelMatters: 
Individual Emissions Calculator, UTEC 

3 .3 .3  ROAD FREIGHT 

Road freight may be modelled as part of general road emissions, or separately. Many road 
modelling tools aimed at automobile usage are able to include trucks as an additional vehicle type. 
Options that more detailed tools model might include changes to driver habits (such as reducing 
idling), changes to fleet mix (such as using a mix of vehicle sizes to maximise load factors), or 
vehicle improvements (such as aerodynamic improvements). 

Suitable tools: CCAP, CORSIM, GHGenius, FLEET, GREET, IPCC Software, Mobile 6.2C, UTEC, 
VISSIM 

 

3 .3 .4  OTHER MODES 

Other transport modes that produce emissions are air, rail and marine transport. Tools that model 
these modes are relatively rare. The TravelMatters tool can model per person emissions of rail, 
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marine and air transport. The IPCC Software can model emissions given the aggregate annual fuel 
consumption (by fuel type) for the different modes.  

Suitable tools for other modes: IPCC Software, TravelMatters: Individual Emissions Calculator 

 

3.4 Outputs 
This section lists the various types of emissions produced by transport, and explains their effects 
and the principal means for reducing their rate of emission from transport sources. 

3 .4 .1  GREENHOUSE GAS EMISSIONS (GHG)  

Greenhouse gases are those that contribute to global warming by increasing the earth’s 
“greenhouse effect” (the proportion of the sun’s energy that stays within the atmosphere rather than 
being radiated out into space). By the far the most important greenhouse gas is carbon dioxide 
(CO2), which results from the burning of any fossil fuel or, in fact, any fuel derived from organic 
matter. Those fuels produced from recently grown plants are known as biofuels. There is a key 
difference between burning fossil fuels and burning biofuels. Fossil fuels release CO2 into the 
atmosphere that was burned millions of years ago, resulting in an increase in the amount of CO2 in 
the atmosphere. On the other hand, biofuels release CO2 trapped by the plants relatively recently, 
resulting in no net change in the amount of CO2 over the course of a decade. However, the energy 
produced in their production may outweigh the potential gains.  

Because burning any fuel releases CO2, the only ways to reduce transport emissions CO2 are as 
follows: 

• keep the split between modes the same, but make a mode or modes more 
produce less CO2 (such as being more fuel efficient or deriving their energy 
through alternative means); or 

• alter the mode split in favour of less CO2 intensive modes (such as more people 
using public transit, or shifting freight from road to rail); or 

• reduce transport demand. 

Two other significant greenhouse gases resulting from transport emissions are methane (CH4) and 
nitrous oxide (N2O). Nitrous oxide is also considered to be a criteria air contaminant (CAC) due to 
its health impacts. Although these gases are produced in significantly smaller quantities than CO2, 
they produce a bigger change to the greenhouse effect on a per ton basis. In order to capture the 
combined effects in a single figure, the term carbon dioxide equivalent (CO2e) is used. This 
represents the amount of carbon dioxide that would produce the equivalent effect of the mixture of 
greenhouse gases being emitted. Most greenhouse gases decompose into other substances once 
in the atmosphere, meaning that their greenhouse effect changes over time. Therefore, CO2e is 
evaluated over some specific time period, normally 100 years. On this timescale, one ton of 
methane is equivalent to 25 tons of CO2, and one ton of nitrous oxide is equivalent to 298 tons of 
CO2. 
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3 .4 .2  CRITERIA  A IR  CONTAMINANTS (CAC)  AND OTHER POLLUTANTS 

3.4.2.1 Criteria Air Contaminants (CAC) 

Environment Canada defines a number of substances to be Criteria Air Contaminants (CAC). 
These are a number of substances known to cause smog, acid rain and general health hazards, 
such as respiratory problems. Transport is one source of CAC emissions, with agriculture, industry, 
mining, and electricity generation also being major sources. The last couple of decades have seen 
efforts by many governments to set emissions standards for transport (especially cars and trucks) 
and other sources in order to reduce emissions. The six classes of CAC emissions are: 

• Sulfur oxides (SOx): These gases are a major cause of acid rain, due to their reaction 
with atmospheric water to produce sulfuric acid. It can also contribute to smog. In 
transport, their emissions result from traces of sulfur within fuels. Reduction in the rate 
of SOx emissions from transport is achieved by reducing the amount of sulfur in fuels. 

• Nitrogen oxides (NOx): These gases are also a cause of acid rain, due to their 
reaction with atmospheric water to produce nitric acid. It can also contribute to smog. 
They also aggravate respiratory problems. Their emissions from transport result from 
nitrogen from the atmosphere combining in an engine due to the high temperatures 
inside. Reduction in the rate of NOx emissions from transport is achieved through the 
use of catalytic converters, which are mandatory in an increasing number of 
jurisdictions. 

• Particulate matter (PM): This is a catch-all term covering any solid matter of 
sufficiently small particle size that it is able to remain in the atmosphere indefinitely (or 
until washed out by rain). It can contribute to smog. Particulate matter may be 
classified by particle size, with PM10 and PM2.5 being the most common, and referring 
to the amount of particulate matter less than 10 and 2.5 microns in diameter 
respectively. The term total particulate matter (TPM) is also used. Transport 
emissions of particulate matter are generally carbon (in the form of soot) resulting from 
unburnt fuel, and the rate of emission is generally reduced by better engine design 
(which also leads to better fuel efficiency). 

• Volatile organic compounds (VOC): This is another catch-all term, covering all 
organic compounds (those that contain carbon) which are able to exist as a vapour in 
normal atmospheric conditions. Transport emissions of VOC generally result from fuel 
or additives not being burnt completely within the engine, and so the rate of emission is 
generally reduced by better engine design. 

• Carbon monoxide (CO): This is a toxic gas, which can aggravate respiratory 
problems. It decays in the atmosphere to CO2, so it may be included with CO2 when 
calculating GHG emissions, although the relative amount of carbon monoxide is 
generally small. Transport emissions of CO2 result from partially oxidised fuel, and can 
be reduced by improved engine design (which will increase fuel efficiency). 

• Ammonia (NH3): a mildly toxic gas, which can aggravate respiratory problems. It is 
highly soluble in water, and thus can cause contamination to waterways when washed 
out of the atmosphere by rain. Transport emissions of ammonia are insignificant. 

 

3.4.2.2 Other pollutants 

In addition to the pollutants mentioned above, a few tools also model some other pollutants, which 
are generally included in the above. These include benzene (very toxic, especially in waterways 
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and groundwater, otherwise included in VOC); hydrocarbons (varying degrees of toxicity, would 
otherwise be included in VOC or PM); 2-Methoxy-2-methylpropane (MBTE) (used to make tires, 
toxic in groundwater, otherwise included in VOC); Lead (Pb) (toxic, causes brain problems); and 
sulfur dioxide (SO2) (normally included in SOx due to having the same effects). One tool also 
produces results for methanal (formaldehyde), 2-propenal (acrolein), ethanal and 1,3-Butadiene. 

3.5 Summary table 
The table on the next page provides a summary of the information contained in this chapter. Tools 
are listed alphabetically down the left-hand side, and the various selection criteria are listed along 
the top. Each row contains ticks (9) to indicate which criteria the tool fulfills. 
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EMISSION OUTPUTS USE SCALE MODES 

Greenhouse gases Criteria air contaminants and other pollutants 
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CCAP Guidebook Emissions Calculator 9    9 9 9 9 9  9 9   9  9    9 9 9 9 9  9   9  

CMEM (Comprehensive Modal Emissions Model)                9                 

CMHC Greenhouse Gas Emissions from Urban Transit 9                9 9 9 9 9                

CMHC Life Cycle Costing Tool 9               9 9                [1] 

CORSIM  9      9  9  9     9  9   9          

EMFAC                                
Freight Logistics Environment and Energy Tracking (FLEET) Performance 
Models                9                 

GHGenius  9 9 9    9  9  9  9 9  9     9 9 9 9       
GREET (Greenhouse Gases, Regulated Emissions, and Energy Use in 
Transportation) 9 9 9 9    9    9  9 9  9     9 9 9 9   9  9  

IPCC Software for National Greenhouse Gas Inventories 9 9  9    9 9   9 9   9                

Mobile6.2C  9      9  9  9   9  9 9 9 9  9    9 9    [2] 

SATURN 9               9                 

TravelMatters: Individual Emissions Calculator  9   9 9 9 9 9  9  9  9  9     9        9  

TravelMatters: Transit Planning Calculator                9                 

Urban transport emissions calculator (UTEC)  9  9 9 9  9 9  9 9    9 9     9  9 9       

VISSIM  9    9 9 9   9 9   9  9     9       9   
 

Notes 

[1] Tool just provides a measure of "air pollution" 
[2] Tool also provides emissions levels of methanal, 2-propenal, ethanal and 1,3-Butadiene. 
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4. TOOL INFORMATION 
This chapter provides basic information on each of the tools referenced in this 
guide. Tools are ordered alphabetically. 

4 .1 .1  CCAP GUIDEBOOK EMISSIONS CALCULATOR  

The Center for Clean Air Policy (CCAP), a 
Washington DC-based international 
organisation, created the Guidebook 
Emissions Calculator to calculate emissions 
reductions from the implementation of specific 
transportation and land use policies. The tool 
comes in two parts, with the first modeling 
land use, transit and travel demand 
management, and the second modelling 
vehicle technology and fuels. The tool is freely 
available via the CCAP website 
(http://www.ccap.org/safe/guidebook/guide_complete.html). It was the only tool 
reviewed that was specifically designed to model government policy impacts. 

CCAP Guidebook Emissions Calculator - Part 1www.ccap.org/guidebook

guidebook@ccap.org

Policy Comparison Matrix: 

Main inputs: Land use profile, transit 
improvements, road pricing, green 
policy levels, green taxes, emissions 
standards, fleet composition, driver 
education. 

Main outputs: Emission factors 
(g/veh-mile) for CO2, CO, NOx, SO2, 
VOC, NH3, CH4, N2O, PM10 and PM2.5 
for current and future years. 

Strengths: Able to model wide range 
of policies, unique capabilities. 

Weaknesses: Difficulty in quantifying 
effects of policy leads to inherent 
uncertainty in results. 

 

4 .1 .2  CMHC GREENHOUSE GAS EMISSIONS FROM URBAN TRANSIT  

The Canadian Mortgage and Housing 
Corporation (CMHC) created this tool to look 
at the emissions generated by urban travel 
resulting from a given land use. The tool was 
based on a study of the Greater Toronto area, 
although it is intended for application in any 
city. It is capable of estimating the impacts of 
factors such as land use density, employment 
accessibility. The tool is implemented in 
Microsoft Excel and is available for free from 
the CMHC website (http://www.cmhc-
schl.gc.ca/en/inpr/su/sucopl/grgaem/loader.cfm?url=/commonspot/security/getfile.cfm&PageI
D=159738) 

User Data
ulationsEstimated Emission Reductions from Default Calc

Policy Scale VMT Rule of Thumb (%) % daily CO2 N20 CH4 NOX PM-10 PM-2.5 SO2 CO VOC gallons cost

Land Use
1.1 Transit Oriented Development Site 20-30% 21% 5,000 717 0.1 0.2 0.0 0.0 0.0 0.0 0.1 0.0 73,000 $146,000
1.2 Infill/Brownfield Development Site 15-50% 39% 9,594 1,375 0.1 0.3 0.0 0.0 0.0 0.0 0.2 0.0 140,075 $280,151
1.3 Pedestrian Oriented Design Area 1-10% 1% 5,000 717 0.1 0.2 0.0 0.0 0.0 0.0 0.1 0.0 73,000 $146,000
1.4 Smart School Siting Site 15-50% 57% 9,240 1,324 0.1 0.3 0.0 0.0 0.0 0.0 0.2 0.0 134,904 $269,808
1.5 Permitting/Zoning Reform Area NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ

Transportation Alternatives

2.1 Improved Transit Service Regional
0.5% per 1% improvement 

in transit frequency 1% 125,000 17,914 1.3 3.8 0.2 0.0 0.0 0.0 2.9 0.4 1,825,000 $3,650,000
2.2 Light Rail Transit Corridor Corridor 1-2% 2% 47,500 3,833 0.5 1.5 0.1 0.0 0.0 0.0 1.1 0.1 693,500 $1,387,000
2.3 Bus Rapid Transit Corridor Corridor 1-2% 2% 47,500 4,522 0.5 1.5 0.0 0.0 0.0 0.0 1.1 0.1 693,500 $1,387,000
2.4 Bicycle Initiatives Area 1-5% 2% 10,000 1,433 0.1 0.3 0.0 0.0 0.0 0.0 0.2 0.0 146,000 $292,000

Fiscal Tools & Incentives
3.1 Targeted Infrastructure Spending Regional part of 4.1 NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ
3.2 Road Pricing Corridor 1-3% 3% 60,250 13,814 0.6 1.9 0.1 0.0 0.0 0.0 1.4 0.2 1,407,379 $2,814,758
3.3 Commuter Incentives (with parking pricing) Site 5-25% 19% 9,900 1,419 0.1 0.3 0.0 0.0 0.0 0.0 0.2 0.0 144,540 $289,080
3.4 Pay-As-You-Drive Insurance (5% penetration rate) State up to 10% per driver 0.5% 657,534 94,231 6.7 20.2 1.0 0.0 0.0 0.1 15.4 2.0 9,600,000 $19,200,000
3.5 Green Mortgages 100 Households 15-50% per HH 39% 1,468 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21,439 $42,877

State & Local Programs
4.1a Limited Smart Growth Regional 5% 1,250,000 179,136 12.8 38.3 1.9 0.1 0.1 0.1 29.2 3.8 18,250,000 $36,500,000
4.1b Comprehensive Smart Growth Regional 10% 2,500,000 358,273 25.6 76.7 3.9 0.2 0.1 0.2 58.5 7.7 36,500,000 $73,000,000
4.1c Agressive Smart Growth Regional 15% 3,750,000 537,409 38.3 115.0 5.8 0.3 0.2 0.3 87.7 11.5 54,750,000 $109,500,000

4.2 Public Participation Regional NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ
4.3 Open Space Preservation Site NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ
4.4 Municipal Parking Programs (with parking pricing) Area 15-30% 19% 92,500 13,256 0.9 2.8 0.1 0.0 0.0 0.0 2.2 0.3 1,350,500 $2,701,000
4.5 Safe Routes to School Site 0-5% 2% 266 38 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3,884 $7,767

NQ (Not Quantified).  Note: While these measures can be part of comprehensive smart growth efforts, there was no consistent quantification methodology applicable.  

(See "Emissions" tab for emissions factors)USER DEFINITIONS
NOTE:  Updating these values automatically updates the briefs (unless the user changes the original formulas.

Scale
Site 5,000 trips per day
Area 100,000 trips per day
Corridor 500,000 trips per day
Regional 5,000,000 trips per day
State 4,000,000 vehicles registered

Automobile Trip Length
Commute 11.0 miles
Average Trip 5.0 miles
School 7.0 miles

Gasoline Price $1.50 per gallon

Air Pollutant Savings 
(tons per day)

Annual Fuel Savings to 
Drivers

3-20%

Note: A scope of impact was assumed for estimation and comparison purposes.  Often, the 
scale is representative of a typical project, but it is intended only for general guidance. Trips 
per day refer to total trips at the scale level not just transit or bike.  

VMT Savings (Calculated)
GHG Savings 

(annual metric tons)

 

Tool for Evaluating Neighbourhood Sustainability

Main Menu

Select a scenario to view, modify or delete:

No.   Description User/Author Date

Action options: Input / Edit Scenario Variables

Print Results

View Model Results

0

Delete Scenario

In partnership with 
Natural Resources Canada

Save Changes to Scenarios and Tool

Exit
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Main inputs: Distance to CBD, 
Predicted vehicles/household, Transit 
VSH locally, housing density, persons 
per household, local employment 
density, local retail levels, rapid transit 
and commuter rail provision. 

Main outputs: Weekday auto and 
transit VKT; CO2e from auto and 
transit. 

Strengths: Ease of use, takes account 
of different transit modes 

Weaknesses: Lack of detail 

 

4 .1 .3  CMHC LIFE CYCLE COSTING TOOL  IFECYCLE COSTING TOOL FOR 
                            COMMUNITY INFRASTRUCTURE PLANNING
MAIN MENU

click here

1.6
click here

)

This module allows users to choose from six default scenarios,
begin a new scenario, or delete an existing scenario.  REQUIRED STEP.

This module specifies the unit costs for all variables, as well
as related costing parameters.

This module inputs revenue information such as property tax rates
and development charges

This module specifies the characterisitcs of the scenario
including development densities, length of roads, sewers, etc.
REQUIRED STEP

This module allows users to allocate costs and revenues between
developers, the municipality and users.

This module explores the cost impacts of green infrastructure 
alternatives and provides the option for these costs to be included
in the total development costs.

This is an optional step where users can input costs or revenues
that are not considered in the basic tool.

This module enables users to discount costs to account for 
infrastruture that may already be in place.

This module illustrates results in several ways and allows
users to compare up to three different scenarios.

)

)

)

)

)

)

)

)

)

Current Scenario: To view a different scenario click on "Create / Modify / View or 
Delete Scenarios", and follow the steps<<Default Scenario>>

L

For Instructions and Definition of 
Terms

For a summary of Unit Costs

This tool is intened to help users explore and compare the costs of different forms of development, and 
community planning alternatives that can help contribute to more sustainable development.  The tool is capable 
of providing planning-level cost and revenue estimates only and should not be used as a substitute for detailed 
costing analyses.  While all attempts have been made to develop reasonable cost and revenue estimates, CMHC 
assumes no responsibility for the accuracy of the results of this tool.  Community development costs can vary 
considerably by location and individual development.

1. Select, Create or Delete 
Scenarios

2. Specify Costing Variables

3. Specify Revenue Variables

4. Enter Development Scenario 
Characteristics

5. Specify Allocation of Costs

6. Explore Green Infrastructure 
Alternatives

9. View Results

8. Cost Savings

7. User Defined Costs and 
Revenues 

The Canadian Mortgage and Housing 
Corporation (CMHC) created the Life Cycle 
Costing tool to look at the total cost 
associated with a particular land use 
development. It focuses primarily on hard 
infrastructure, but does include a small 
emissions element. The tool is implemented 
in Microsoft Excel and is available for free 
from the CMHC website 
(http://www.cmhc.ca/en/inpr/su/sucopl/licyco
to/). 

Main inputs: Land use profile; unit 
costs of hard infrastructure, municipal 
services, private User Costs (driving 
and home heating costs), and external 
costs (air pollution, climate change and 
motor vehicle collisions). 

Main outputs: Major costs of 
community development, particularly 
those sensitive to the form of 
development. 

Strengths: Able to take account of 
green infrastructure alternatives 

Weaknesses: Emissions are a 
sideline to financial costs 
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4 .1 .4  CMEM (COMPREHENSIVE MODAL EMISSIONS MODEL)  

The Comprehensive Modal Emissions 
Model (CMEM) was created in 2001 under 
the guidance of the United States’ National 
Cooperative Highway Research Program to 
model light-duty vehicle emissions as a 
function of the vehicle’s operating mode. It is 
a stand-alone nanosimulation model, able to 
predict emissions for a wide variety of LDVs 
in various states of condition (e.g. properly 
functioning, deteriorated, malfunctioning), 
and is capable of predicting second-by-
second tailpipe emissions and fuel 
consumption for a wide range of vehicle/technology categories. The tool can run in 
batch mode to compile the results of multiple vehicles. The tool costs $20, and is 
available from the website of the University of California, Riverside 
(http://pah.cert.ucr.edu/cmem/). 

Main inputs: Vehicle characteristics 
(including mass, engine size and 
power, torque information, idle speed 
and number of gears), operating 
environment (including road grade, 
accessory power, speed trace, soak 
time and humidity) and activity profile 
(velocity, acceleration, road grade and 
secondary power load by time period). 

Main outputs: Tailpipe emissions 
(CO, CO2, NOx and hydrocarbons) 
and fuel consumption as a function of 
time 

Strengths: Unique abilities Weaknesses: Hard to model future 
years; very specific purpose. 
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4 .1 .5  CORSIM 

CORSIM was developed by the United 
States Federal Highway Administration 
(FHWA), a division of the Department of 
Transportation, as a microsimulation model 
designed for the analysis of freeways, urban 
streets, and corridors or networks. The tool 
includes two predecessor models, FRESIM 
and NETSIM. 

  

Main inputs: Transport network 
topology and geometry; demand by 
mode; emissions rate by pollutant. 

Main outputs: Transport network 
performance; emissions of CO, 
hydrocarbons and NOx. 

Strengths: high degree of precision in 
results. 

Weaknesses: High price, limited 
number of vehicle classes 

 

4 .1 .6  EMFAC  

The California Environmental Protection 
Agency’s Air Resources Board (ARB) 
created EMFAC, an emission inventory 
model that calculates emission inventories 
for motor vehicles operating on roads in 
California. This model reflects the ARB’s 
current understanding of how vehicles travel 
and how much they pollute. The tool is a 
stand-alone application, and is available for 
free from the ARB’s website 
(http://www.arb.ca.gov/msei/onroad/latest_version.htm). 

Main inputs: Geographic area, vehicle 
class (choice of 13), calendar year and 
season, fuel, year of manufacture, 
annual vehicle miles, annual trips, 
inspection/maintenance information 

Main outputs: Running exhaust 
emissions, starting emissions, hot 
soak emissions, diurnal loss 
emissions, resting loss emissions, 
estimated travel fractions and 
evaporative running loss emissions of 
hydrocarbons, CO, NOx, CO2, PM10, 
PM2.5, SOx and Pb. 

Strengths: Ease of use, high level of 
detail 

Weaknesses: California-specific 

 

   Page 13  

http://www.arb.ca.gov/msei/onroad/latest_version.htm


 

4 .1 .7  FREIGHT LOGISTICS ENVIRONMENT AND ENERGY TRACKING (FLEET)  
PERFORMANCE MODELS  

FLEET was created by the US Environment 
Protection Agency to allow road-haulage 
companies to evaluate the effects of actions to 
save fuel and reduce emissions. The Excel-
based tool can model a range of green 
strategies, including use of idling controls, 
aerodynamic upgrades, tire efficiency 
measures, weight reductions, lubricant 
changes, speed management strategies, and 
implementation of various emissions control 
technologies. The model is freely available 
from the EPA’s website 
(http://www.epa.gov/smartway/transport/index.htm). 

Main inputs: Current fleet 
characteristics (age, annual mileage, 
fuel consumption, idling information); 
existing and planned green strategies 
and technologies. 

Main outputs: Potential savings in 
fuel, emissions (CO2, NOx and 
particulate matter) and money from 
full range of green strategies and 
those to be implemented. 

Strengths: Only tool reviewed 
designed for road freight. 

Weaknesses: Current model only 
goes up to 2003; unable to model 
changes in fuel mix. 

 

4 .1 .8  GHGENIUS  
Click here to run program for values on Input sheet Click here to create files of results for saving

Sheet B: TARGET YEAR, COUNTRY, CO2-EQUIVALENCY FACTORS 
(CEFs) Input Appropriate Title Label below for Labelling Result Tables: Ex: Western Regions, Canada East etc...
Target Year 2008 INPUT YEAR OF ANALYSIS (2000-2050) Canada

Country/Region Canada East
Canada 
Central Canada West US East US Central US West Mexico East

Mexico 
Central Mexico West India Blank Blank

Country Weight Factor 0.22 0.48 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 WEIGHTS ON COUNTRY PA
GWP Selector 2     [0 = IPCC 1995; 1 = IPCC 2001; 2 = IPCC 2007; 3 = Delucchi's CEF]
Sheet C: VEHICULAR ENERGY USE CANADA FUEL CONSUMPTION PARAMETERS US FUEL CONSUMPTION PARAMETERS ME
Click on appropriate button below to transfer corresponding default values: -------------------HDDV-------------------------  ---------------------HDDV-------------------

Vehicle Class (Use default values or enter own data) LDGV LDDV HDGV Buses

Trucks and 
Buses 

combined Trucks LDGV LDDV HDGV Buses

Trucks and 
Buses 

combined Trucks LDGV
In-use CITY fuel consumption (L/100km) 10.68 7.55 62.25 49.85 44.94 44.45 11.16 7.56 62.25 52.06 45.11 44.45 9.37
Base value for 2000 (L/100km) 10.72 7.58 62.50 50.05 45.12 44.63 11.20 7.59 62.50 52.27 45.29 44.63 9.41
Fuel consumption improvement from 2000-2025 inclusive (% per year) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Fuel consumption improvement from 2026-2050 inclusive (% per year) 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
In-use HIGHWAY fuel consumption (L/100km) 8.21 5.81 48.80 49.85 36.09 35.02 8.37 5.86 48.80 52.06 36.20 35.02 7.56
Base value for 2000 (L/100km) 8.24 5.83 49.00 50.05 36.24 35.16 8.40 5.88 49.00 52.27 36.35 35.16 7.59
Fuel consumption improvement from 2000-2025 inclusive (% per year) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Fuel consumption improvement from 2026-2050 inclusive (% per year) 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
Fraction of km in city driving 0.55 0.55 0.55 1.00 0.55 0.50 0.55 0.55 0.55 0.75 0.68 0.67 0.70
Class Specific Trucks:  0 0 for no class, 3 through 8 for a specific class of truck; Press Truck Class to activate
Switch for selecting Heavy duty vehicle cases to run: 0    1 for buses, 2 for trucks and 0 for combined buses and trucks, (Clicking on RUN  PROGRAM gives all three sets of results)
Fraction of energy used by buses: 0.10 To run only one HD vehicle case, input 0,1 or 2 then run SEPARATE_GASES macro directly, which does not run all three HDVs at once (less time consuming)
Sheet D: REGIONAL PRODUCTION OF ELECTRICITY GENERATION: 
EFFICIENCY, AND TYPES OF FUEL USED
Atlantic 0.00 0.00 0.00
Quebec 0.00 0.00 0.00
Ontario 1.00 0.00 0.00
Manitoba 0.00 0.00 0.50
Saskatchewan 0.00 1.00 0.50 Canada
Alberta 0.00 0.00 0.00
British Columbia 0.00 0.00 0.00 Generic Power for EVs

Click here to run default values
Corn 

Ethanol
Wd/Grass 
Ethanol

Wheat 
Barley Pea 

Ethanol Canada
for sheet D (default value is Canada)
Sheet E: CHARACTERISTICS OF FUELS, GASES, AND FEEDSTOCKS

gasoline methanol gasoline ethanol gasoline butanol diesel for FT FT diesel
diesel for 
Canola Candiesel

diesel for 
soy Soydiesel

diesel for 
palm Palmdiesel

Assumed volume fractions for alternative fuels 0.15 0.85 0.90 0.10 0.90 0.10 0.80 0.20 0.95 0.05 0.95 0.05 0.80 0.20

 Tractors, engines Alcohol vehicles (gasoline portion above)
Assumed volume fraction RFG: CG RFG CG RFG
CG:conventional gasoline. RFG: low sulphur gasoline. 0.00 1.00 0.00 1.00 Enter RFG, then CG calculated as balance.

Choice of form of alternative gas fuels: Fuel type For liquefied fuels: fraction of end-use energy from large central facilities rather than small refuelling station facilities
Natural gas vehicle: input "CNG" or "LNG" CNG 1.00
Hydrogen vehicle: input "CH2" or "LH2" CH2 1.00 Thermocracking Efficiency Mixed Alcohol Blend Battery size in km 50

0.50 Methanol 0.32 Fraction driven on EV 0.5
Mix of Feedstocks for Fuels Fraction Renewable RDF Ethanol 0.48
Fossil methanol from natural gas (rest from coal) 1.00 0.80 N-Propanol 0.14
Hydrogen from natural gas (rest from water electrolysis) for use in ICE vehicles on 1.00 N-Butanol 0.04
Cellulose-ethanol from wood (rest from grass) 0.00 0 for grass or all agricultural residues, 1 for all wood N-Pentanol 0.02
Diesel - Urea switch and concentration to meet low Nox requirements 0.00 0 for no SCR or 1 for SCR 0.045 Weight fraction of urea solution to fuel consumption
Super Cetane from Canola or tallow 0.00 0 for canola or 1 for tallow
RFG Gasoline case - low- or no- sulphur: Sulphur Switch Diesel Sulphur Switch
Type 1 for low sulphur (30 ppm), 0 for no sulphur (1 ppm) 1 Enter desired sulphur concentration (ppm) 15 switch is valid for concentrations > or = 10 ppm

Switchgrass Corn stover Wheat straw Hay
Fraction of lignocellulosic ethanol input 0.00 0.00 1.00 0.00 1 Onsite enzyme production for cellulosic ethanol. 1 for onsite, 0 for offsite
Sheet F and J: MISCELLANEOUS FUEL, FEEDSTOCK, AND 
FUELCYCLE INPUT DATA/CARBON SEQUESTRATION
Carbon Sequestration for power generation 0 Enter 1 to account for carbon sequestration for the electricity generation
Carbon Sequestration for fuel production 0 Enter 1 to account for carbon sequestration for alternative fuel production
Carbon Sequestration for refineries 0 Enter 1 to account for carbon sequestration for crude oil refineries
Carbon Sequestration for Synthetic/Bitumen 0 Enter 1 to account for carbon sequestration for synthetic/bitumen crude oil (Canada only)
Sheet S:

Which region choose a crude split from Canada
Choose input to enter the split below.

light (onsh.) offsh. con. con heavy bitumen synthetic
Crude Oil for Input Option 0.00 0.00 0.00 0.00 1.00
Canadian Crude Oil Active in Model 0.39 0.06 0.11 0.07 0.37
Sheet U: TRANSPORT OF FEEDSTOCKS, FUELS, VEHICLES, ETC.
Estimation of pipeline energy, feedstock = natural gas
FUEL to User/FEEDSTOCK to Plant Relative Distance
   Methanol and FT plants ........... 0.12 0.12 for Western Canada

PHEV

Methanol LDVs Ethanol LDVs Butanol LDVs Diesel Mix HDVs 

 Fraction of tonnage

Run Program Export Data

Canada US Mexico India

Truck Class

Defaults

Goto Sequestration

Can Avg

USA Avg
GHGenius was created by Natural Resources 
Canada to evaluate the lifecycle energy 
balances and emissions of existing and 
potential transportation fuels. It is 
implemented as an Excel workbook, and 
offers a huge amount of flexibility, but requires 
a large amount of set-up and inputs. The 
model is implemented in Microsoft Excel, and 
can be downloaded available for free from a 
dedicated website (http://www.ghgenius.ca/). 
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Main inputs: Vehicular energy use; 
regional production of electricity 
generation: types and efficiency of fuel 
used; characteristics of fuels, gases 
and feedstocks; fuel, feedstock, and 
fuel-cycle data; carbon sequestration; 
transport of feedstocks, fuels, vehicles, 
etc.; production of biomass; fertilizer 
manufacture, application; nutrient loss; 
land use; emissions displaced by co-
products of fuel production processes; 
energy use and emissions at fuel 
stations; alternative fuel production. 

Main outputs: CO2-equivalent 
emissions per unit of energy 
delivered to end users, by stage and 
feedstock/fuel combination; total 
emissions over the whole upstream 
fuel-cycle, per unit of energy 
delivered to end users, by pollutant 
and feedstock/fuel combination; total 
emissions of all greenhouse gases; 
mass of emissions per GJ of fuel 
delivered to end users; CO2-
equivalent emissions, by vehicle/fuel 
and stage. 

Strengths: Extremely comprehensive, 
captures all stages of fuel production 

Weaknesses: Complexity and 
amount of input required 

 

4 .1 .9  GREET (GREENHOUSE GASES,  REGULATED EMISSIONS,  AND ENERGY 
USE IN  TRANSPORTATION)  

GREET was developed by the Argonne 
National Laboratory (part of the US 
Department of Energy) to evaluate energy and 
emission impacts of a range of vehicle 
technologies and transportation fuels; the fuel 
cycle from wells to wheels; and the vehicle 
cycle through to material recovery and vehicle 
disposal. The model comes in two parts – 
GREET1 covers the well-to-wheels pathway, 
and GREET2 provides vehicle-cycle analysis. 
The two parts are independently implemented 
in Microsoft Excel, but a graphical user 
interface is available as an add-on programme 
to simplify scenario setup. 

Main inputs: Vehicle and battery 
weight, vehicle component 
characteristics, vehicle lifetime, 
material composition of components, 
fuel economies, recycling information, 
material production characteristics. 

Main outputs: Consumption of total 
energy and of fossil fuels (petroleum, 
natural gas, and coal) and emissions 
(CO2, CH4, N2O, NOx, VOC, CO, 
PM10, PM2.5, SOx) from of well-to-
pump, vehicle cycle and vehicle 
operation. 

Strengths: Comprehensive in 
coverage; has very large range of fuel 
pathways 

Weaknesses: Complexity and 
amount of input required 
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4 .1 .10   IPCC SOFTWARE FOR NATIONAL GREENHOUSE GAS INVENTORIES 

The International Panel on Climate Change 
produced a comprehensive set of guidelines 
to evaluate a country or region’s 
greenhouse gas emissions. The software is 
intended to provide a straightforward way to 
implement the guidelines. Currently, only 
fuel consumption activities (including 
transport), fugitive emissions from fuels and 
CO2 transport and storage effects are 
included. The tool is a stand-alone piece of 
software, but may require the user to have 
Microsoft Excel installed. It can be downloaded for free from IPCC National 
Greenhouse Gas Inventories Programme’s website (http://www.ipcc-
nggip.iges.or.jp/support/support.html).  
 

Main inputs: Consumption by energy 
industries, manufacturing, transport 
and construction; fugitive fuel 
emissions; CO2 transport and storage; 
industrial processes and product use; 
agriculture, forestry and other land 
use; waste disposal methods. 

Main outputs: Greenhouse gas 
emissions by year and source. 

Strengths: The definitive calculator for 
greenhouse gas emissions. 

Weaknesses: Works off 
consumption rather than causes (e.g. 
tons of fuel used rather than vehicle-
km travelled) 

 

4 .1 .11  MOBILE 6 .2C  

MOBILE was created by the USA’s Environment Protection Agency (EPA), and is 
now on version 6.2. In its normal form, MOBILE calculates emission factors for 28 
individual vehicle types in low- and high-altitude regions of the United States. 
MOBILE’s emission factors estimates depend on various conditions, most of which 
can be adjusted from the default values. Many of the variables affecting vehicle 
emissions can be specified by the user. MOBILE can estimate emission factors up 
to calendar year 2050.  

The tool was originally created for use in the USA, so Environment Canada 
commissioned an adaptation of the model to make it more suitable for use in 
Canada. The result of this was a set of province-specific tables of speed distribution 
by time of day, for use instead of the default values. Other input parameters are 
generally scenario-specific. 
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Main inputs: Year; month; daily 
temperature profile; altitude; fuel 
characteristics; humidity and solar 
load; annual mileage and age 
distribution by vehicle class; natural 
gas and diesel sales fractions; average 
speed distribution by hour and 
roadway; distribution of vehicle miles 
traveled by roadway type; hourly 
distributions of engine starts, engine 
start soak time distribution and trip 
ends; 

Main outputs: Emissions of 
hydrocarbons, CO2, CO, NOx, SO2, 
lead, NH3, benzene, 2-methoxy-2-
methylpropane (MBTE), methanal 
(formaldehyde), ethanal 
(acetaldehyde), 2-propenal (acrolein) 
and 1,3-Butadiene from start-up, 
running, hot soak (at trip end), resting 
(leaks and seepages), refuelling, 
brake wear and tire wear. 

Strengths: Flexibility, range of 
emissions modelled. 

Weaknesses: Not easy to use, large 
setup time 

 

4 .1 .12  SATURN 

SATURN (Simulation and Assignment of Traffic to Urban Road Networks) is a 
combined traffic simulation and assignment model developed at the Institute for 
Transport Studies, University of Leeds, UK, and commercially distributed by WS 
Atkins. SATURN is most suitable for the analysis of relatively minor network 
changes with potentially major impacts (such as the introduction of one-way streets, 
changes to junction controls, bus-only streets, etc.) and whose evaluation requires 
a detailed analysis of traffic behaviour at junctions. Modelled networks may range in 
size from 100 nodes (covering a larger neighbourhood) to thousands (covering 
several cities or a region). Emissions are calculated based on modelled vehicle 
speeds and travel distances. 

Main inputs: Road network, demand 
by vehicle type and origin/destination. 

Main outputs:  Road usage statistics 
(including travel times and route 
choices); CO2, NOx, SOx, PM10, fuel 
consumption. 

Strengths:  High precision  Weaknesses: Complexity of set-up 
and calibration. 
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4 .1 .13  TRAVELMATTERS:  IND IV IDUAL EMISSIONS CALCULATOR 

TravelMatters is a website providing 
information about the impacts of personal 
transportation on greenhouse gas emissions. 
One of the online tools it offers is an individual 
emissions calculator, designed to convert a 
person’s mileage for all modes of transport 
into CO2 emissions levels. The tool is free to 
use, and is web-based 
(http://www.travelmatters.org/calculator/individ
ual/). 

 

Main inputs: Monthly mileage by foot, 
bicycle, car (split by make(s)/model(s) 
travelled), bus, train, plane (including 
number of take-offs) and boat; user’s 
home city. 

Main outputs:  CO2 emissions 

Strengths:  Ease of use. Weaknesses: USA-specific. 

 

4 .1 .14  TRAVELMATTERS:  TRANSIT  PLANNING CALCULATOR 

As mentioned before, TravelMatters is a 
website providing information about the 
impacts of personal transportation on 
greenhouse gas emissions. One of the online 
tools it offers is a transit agency emission 
calculator. The effects of various potential 
upgrades (such as changing fuels or vehicle 
types) can be modelled. The tool uses the 
Mobile 6.2 model to perform its calculations, 
using data that is either specific to the chosen 
area, while the last three values are the most 
likely values for the agency. 

Main inputs: Transit agency, fleet mix, 
fuels, electricity generation sources, 
climate data. 

Main outputs: Emissions of CO2, 
CO, VOC, NOx, PM2.5. 

Strengths: Ease of use. Weaknesses: Only models transit 
agencies in the USA. 
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4 .1 .15  URBAN TRANSPORT EMISSIONS CALCULATOR (UTEC)  

The urban transport emission calculator (UTEC) was 
created by IBI for Transport Canada. It was originally 
created as an Excel workbook, but has also been 
implemented as a webpage 
(http://wwwapps.tc.gc.ca/Prog/2/UTEC-
CETU/Calculator.aspx). The tool takes vehicle-km (for 
personal and commercial vehicles) and passenger-km 
(for transit), and combines them with province-level 
emission factors, and produces data on a wide range of 
emission types. The tool permits variations in fleet 
technology breakdown for personal vehicles, commercial 
vehicles and buses. Transit emissions can also take account of different passenger 
rail modes. Possible scenario years vary from 2006 to 2031 at five-year intervals. 

Main inputs: Vehicle-km for personal 
vehicles, commercial vehicles and 
buses; passenger-km for railed transit. 

Main outputs: CO2e emissions 
(upstream and in operation) by 
vehicle type; CO, NOx, SO2, VOC, 
TPM, PM10 and PM2.5 emissions by 
vehicle type. 

Strengths: Ease of use, province-
specific, able to model different fuel 
mixes. 

Weaknesses: Only two road types 
(city and highway); cannot choose 
arbitrary future year. 

  

4 .1 .16  V ISSIM 

VISSIM is a microsimulation model developed 
by software company PTV AG to model urban 
traffic and public transit operations. The stand-
alone program can analyze traffic and transit 
operations under various constraints, and is 
used to evaluate the various alternatives 
based on transportation engineering and 
planning measures of effectiveness. Vehicle 
emissions can be calculated with the aid of 
optional add-in module. 

Main inputs: Transport network 
topology and geometry; demand by 
mode; emissions characteristics by 
mode/vehicle type. 

Main outputs: Transport network 
performance; emissions by vehicle 
type, of benzene, CO, CO2, 
hydrocarbons, NOx, TPM, SO2 and 
soot. 

Strengths: high degree of precision in 
results; user able to specify emissions 
profile. 

Weaknesses: High price, large 
amount of set-up required. 
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