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Description 
This update to the Region of Peel’s greenhouse gas (GHG) emissions inventory (“GHG inventory”) provides a 
basis for understanding community sources of emissions to inform climate change mitigation action planning 
and reporting.   

Key Messages 

• Developing a GHG inventory is a key step for moving towards a low carbon community because it 
provides context about emission sources to inform climate change mitigation planning and reporting. 

• The Peel Climate Change Partnership committed to updating the Region’s GHG inventory as part of 
the Partnership’s Low Carbon Community Strategy in late 2017.  The inventory was last updated for 
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year 2006, and the updated year is 2016, with its completion led by the Region of Peel’s Office of 
Climate Change and Energy Management.   

• The inventory compares 2016 emissions to 1990 levels to align with the Region’s target to reduce 
emissions to 80% below 1990 levels by 2050. The most recent projections from the Intergovernmental 
Panel on Climate Change (IPCC), a leading global body on climate science, targets carbon neutrality 
by 2050 and the Region’s current target may be re-visited to align with IPCC.  

• In 2016, the Region of Peel’s community wide emissions have increased by 18% above 1990 levels, 
totaling 10,125,000 tCO2e. 

• The 2016 update to the inventory outlines community sources of emissions from the following 
categories, ordered from largest to smallest emitter as follows: Stationary Energy (45%), 
Transportation (39%), Waste (9%), Industrial Processes and Product Use (6%), and Agriculture, 
Forestry and Land Use Changes (1%). Inventory calculations were completed in accordance with the 
Global Protocol for Community-Scale Greenhouse Gas Emissions Inventories (GPC). 

• Notable changes in emissions (+ = increase /- = decrease) were largely impacted by the increase in 
Peel’s population (+), and cleaner emissions of the electricity grid (-). 

• Further engagement with key stakeholders will take place to work together on next steps for final 
review of the information and then leveraging the information to strengthen strategies to address 
climate change mitigation and to take action today due to the urgency of climate change. 

Background 

i. Purpose 

• Community emissions planning begins by developing a quantitative understanding of the community’s 
greenhouse gas emissions through an emissions inventory and systematically identifying the ways in 
which municipalities can, and often already do, influence the level of community emissions.  The 
emissions inventory can inform further steps in planning such as target setting on emissions reduction, 
scenarios and actions development, implementation of actions, and then further monitoring. 

• In December 2017, the Peel Climate Change Partnership committed the Region of Peel to updating the 
Region’s GHG emissions community wide inventory to inform the Partnership’s Low Carbon 
Community Strategy.  The intent of the Low Carbon Strategy is to highlight future potential ‘levers’ 
available to the Partners to further encourage the transition to low carbon community and to identify 
future actions the Partnership can undertake to further the overall objective of this strategy; to reduce 
community greenhouse gas emissions.  The GHG inventory is valuable for understanding overall trends 
and will help the Region track successes.  

 
ii. Methodology 

• The Region of Peel GHG community inventory was last updated for the year 2006, and the updated 
inventory year in this report will be 2016 based on available emissions data from the National Inventory 
Report and most recent Census results.  Since the last update in 2006, there have been changes in the 
methodology for the inventory calculations including reporting on additional sources of emissions. The 
2016 update is being compared to 1990 emissions’ levels to align with the Region’s target to reduce 
emissions to 80% below 1990 levels. 

• The inventory was developed using the Global Protocol for Community-Scale Greenhouse Gas 
Emission Inventories (GPC).  The GPC is a robust, transparent and globally-accepted framework to 
consistently identify, calculate and report on municipal GHGs, such as emissions released within 
municipal boundaries as well as those occurring outside them as a result of activities taking place within 
the municipality. 
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• The GPC groups emissions into three scopes (boundaries) based on where they occur: Scope 1, 
Scope 2 or Scope 3 emissions. The scopes framework helps to differentiate emissions occurring 
physically within the city (Scope 1), from those occurring outside the city (Scope 3) and from the use of 
electricity, steam, and/or heating/cooling supplied by grids which may or may not cross city boundaries 
(Scope 2).  

• The inventory includes emissions from the following categories:  Stationary Energy, Transportation, 
Waste, Industrial Processes, and Agriculture, Forestry and Other Land Use.  Further details on 
definitions and sources of data for each category are described in Appendix Table A.1:  Categories of 
Community Emissions Sources. 

iii. Overall Findings  
 
The following two tables outline the total 1990 and 2016 Peel emissions broken down by sector and by 
municipality. 
 
Table 1:  Emissions by Sector 

Sector 1990 [tCO2e] 2016 [tCO2e] 

Stationary Energy 3,927,000 4,561,000 

Transportation 2,381,000 3,927,000 

Waste 1,327,000 880,000 

Industrial Processes and Product Use 705,000 614,000 

Agriculture, Forestry and Other Land Use 271,000 142,000 

Total 8,611,000 10,125,000 

 

Table 2: Emissions by Municipality* 

Municipality 1990 [tCO2e] 2016 [tCO2e] 

City of Brampton 1,812,000 3,079,000 

Town of Caledon 684,000 827,000 

City of Mississauga 6,093,000 6,205,000 

*Note: Difference between totals for Emissions by Sector and Emissions by Municipality is due to 
Transportation from Freight Rail being excluded  from Table 2 as it is not able to be broken down by 
municipality. 

 

Highlights from findings are summarized below: 

• In 2016, the Region of Peel’s community wide emissions have increased by 18% above 1990 levels, 
totaling 10,125,000 tCO2e.  Details for each emissions source for subsector totals, analyses, as well as 
data limitations and future data improvement opportunities are found in Appendix Table A.2: 2016 
Emissions Data and Trends by Source . 

• The largest to smallest emitters within Peel are:  Stationary Energy (45%), Transportation (39%), Waste 
(9%), Industrial Processes and Product Use (6%), and Agriculture, Forestry and Land Use Changes 
(3%). 
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• Drivers of emission increases or decreases are: 

o The Region of Peel has grown by 92% since 1990, which contributes to the increased emissions 
from Stationary Energy and Transportation since 1990, by 16% and 65%, respectively.  

o Emissions increases from electricity use for Stationary Energy have been significantly offset due to 
the production of cleaner electricity, where there was a change in emissions’ factor from 220 
g/tCO2e to 40 g/tCO2e, from 1990 to 2016 respectively, which is an 82% reduction in the factor 
value.   

o Improvements in waste management, such as advanced methane recovery at landfills and 
implementing recycling and compost streams, have resulted in a decrease of waste emissions 
since 1990. 

o Changes in livestock and agriculture activities and land use, have resulted in a decrease in 
emissions. 

o Emissions from Industrial Processes and Product Use are solely attributed to the operations of the 
Cement Plant in Mississauga, which have decreased since 1990. 

• Emission data and trends are rolled up to the Regional level in this document; however, data may be 
broken down to the level of local municipalities for some categories of emissions depending on the 
availability of data.  For example, emissions related to electricity, natural gas, commuter railways and 
agriculture, forestry and other land uses are available for each local municipality. Further details on the 
subsector results by municipality, and the basis of division for the breakdown by municipality can be 
found in Appendix Table A.3: 2016 Emissions Breakdown by Municipality. 

• Between 1990 and 2016, the Region of Peel emissions per capita has decreased by 38% at 7.3 tCO2e/ 
per person.  A recent report released by The Atmospheric Fund (TAF) on 2017 emissions in the 
Greater Toronto and Hamilton Area (GTHA) revealed per capita emissions range from 4.8 tonnes 
CO2e to 8 tonnes CO2e for various municipalities, although the methodologies of TAF differ than Peel’s 
calculations. This information can be used for future comparisons and further analysis of how emissions 
vary based on density, policies and land use planning. Emissions in the GHTA by municipality from the 
TAF report is found in Appendix Table A.4: 2017 Absolute and per Capita Emissions in the GTHA. 

• Quality assurance, quality control (QA/QC) and verification procedures are an integral part to the 
inventory development to ensure that it is credible and complete. To provide quality assurance, the 
project team has checked the inventory results against national trends and used accepted best 
practices for the methodology and calculations. Recommendations for continuous improvement of data 
and methods are also part of the inventory development to improve the accuracy of the information. 
Appendix Table A.5: Results Compared to National or Provincial Trends describes results against 
other national or provincial reports/trends. An additional quality check was conducted by comparing this 
inventory to other available local inventories.  

Consequences 

• The inventory will provide insight into community sources of greenhouse gas emissions to enable 
strategic planning and reporting for GHG emissions’ reduction to address climate change mitigation. 

• Reducing GHG emissions to mitigate climate change will result in a resilient and low carbon 
Community for Life for future generations of residents and businesses. 

• Enabling this transition to a low carbon community provide leadership amongst municipalities to move 
climate change action forward through knowledge sharing and leading by example 

Summary Remarks for Consideration 
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• Climate change action can be prioritized based on targeting actions from the larger sources of 
emissions to achieve maximum impact; however, technical feasibility and financial viability are also to 
be considered for what actions can be implemented. 

• Beyond quantifying the sources of emissions, it would be valuable to locate the sources of emissions 
through geospatial mapping exercises to be able to target areas within Peel. 

• Targeted actions on climate change will need to consider what are the spheres of influence that can 
impact climate change.  Identifying what and who can influence actions will determine which 
stakeholders will require collaboration within and external to the Partnership. 

• The Region of Peel is expected to continue to grow and further actions will also need to consider 
offsetting emissions from growth. 

• Time is of the essence to address climate change to avoid the temperature rise beyond 1.5°C 
according to the Intergovernmental Panel on Climate Change. 

Next Steps 

• This information will be communicated to various stakeholders (identified in the Recommended 
Communication Approach section below) for final data review and to share findings.  

• The inventory will inform the Peel Climate Change Partnership’s Low Carbon Strategy to contribute to 
climate change mitigation planning and reporting. 

• The inventory is recommended to be updated in future years to inform progress towards reducing 
emissions, and to continually inform future actions.  The frequency of updates is suggested to take 
place when inventory changes are anticipated either due to availability of improved data sources and/ 
or to assess expected outcomes from climate change actions.  Consideration to map out the emissions 
geospatially is recommended. 

Recommended Communications Approach 

• Presentations to outline the intent, scope, findings and analyses to be presented to the following 
stakeholders (may be tailored to each audience as appropriate).  These presentations are intended to 
share knowledge, identify how the inventory can be used to inform decision making, policies and future 
work and work together to move towards next steps. 
Stakeholder to Engage 
Peel Climate Change Partnership General Meeting 
Update 
Office of Climate Change and Energy Management 
(OCCEM) Staff 
Peel Climate Change Partnership Implementation 
Teams 
Internal groups that provided data input: 
Transportation System Planning, Regional Planning 
and Growth Management, Waste 
External groups that provided data input: Metrolinx, 
CN Rail, CP Rail, Greater Toronto Airports Authority 
General Region of Peel Staff 
Peel Climate Change Partnership Steering 
Committee 
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APPENDIX: 
 
Table A.1:  Categories of Community Emissions Sources 
 

Scope Description Source(s) of Data 

1. STATIONARY ENERGY 

Scope 1, 2 and 3 These emissions come from the combustion of fuel in residential, 
commercial and institutional buildings and facilities and 
manufacturing industries and construction, as well as power 
plants to generate grid-supplied energy. This sector also includes 
fugitive emissions, which typically occur during extraction, 
transformation, and transportation of primary fossil fuels. 

• Hydro One 
Networks 

• Yearbook of 
Electricity 
Distributors (IESO) 

• Enbridge Gas 
• Statistics Canada 

2. TRANSPORTATION 
Scope 1 and 3 These emissions cover all journeys by road, rail and air, including 

within municipal boundaries (starting and ending in Peel), 
transboundary (starting only or ending only in Peel) and 
international travel for the following modes of transportation: 

a. On Road (Scope 1 and 3) 
b. Freight Rail (Scope 1) 
c. Commuter Rail (Scope 1 and 3) 
d. Aviation (Scope 1 and 3) 
e. Marine (Scope 1 and 3) 

i. Note: Marine data was not available and has 
been omitted from the inventory.  

• Region of Peel, 
Transportation 
System Planning/ 
Transportation 
Tomorrow Survey 

• CN Rail and CP 
Rail 

• Metrolinx 
• Greater Toronto 

Airports Authority 

3. WASTE 

Scope 3 These emissions are from waste generated inside the municipal 
boundary but treated outside of the boundary. 

• Region of Peel, 
Waste 
Management 

• Ontario Waste 
Management 
Association 

• Statistics Canada 
4. INDUSTRIAL PROCESSES AND PRODUCT USE 

Scope 1 These are non-energy GHG emissions that result from 
manufacturing processes and use of products, such as limestone 
calcination in cement production.  

• Greenhouse Gas 
Reporting Program 
– Facility 
Greenhouse Gas 
Data (Environment 
and Climate 
Change Canada) 

5. AGRICULTURE, FORESTRY, AND OTHER LAND USE 
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Scope 1 These emissions are produced through a variety of pathways, 
including livestock (enteric fermentation and manure 
management), land use and land use change (e.g., forested land 
being cleared for cropland or settlements), and aggregate 
sources and non-CO2 emission sources on land (e.g., fertilizer 
application and rice cultivation). 

• Region of Peel, 
Peel Data Centre 

• Canadian Census 
of Agriculture 

• Environment and 
Climate Change 
Canada 

NOTE:  Source of emission factors applied were from the National Inventory Report 1990 – 
2016: Greenhouse Gas Sources and Sinks in Canada 
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Table A.2:  2016 Emissions Data and Trends by Source 
 

2016 Emissions Status and 
Trends 

Analysis Data Limitations/ Future 
Opportunities 

1. STATIONARY ENERGY  

Sub Total: 4,561,000 tCO2e (45% of total inventory; increase by 16% since 1990) 

i. Natural Gas 
• 3,629,000 tCO2e 
• Increased by 95% or 

1,764,000 tCO2e since 
1990 

• This increase can be attributed 
to the Region’s population 
growth.  

 

Limitations 

• 1990 primary data was not 
available and was instead back 
casted using population growth. 

 

ii. Electricity 
• 509,000 tCO2e 
• 5% of total emissions 
• Decreased by 

1,052,000 tCO2e, or 
67% since 1990 

• This is primarily driven by 
decreasing energy generation 
from coal, accompanied by an 
increase in hydro, nuclear and 
wind generation (change in 
emissions factor from 220 
g/tCO2e to 40 g/tCO2e). 

Limitations 

• Primary data from Alectra was 
not available for Mississauga 
and Brampton.  The Yearbook 
of Electricity Distributors was 
the source of data. 

• 1990 Yearbook of Electricity 
Distributors data nor primary 
data was not available, and 
was instead back casted using 
population growth. 

Future Opportunities 

• Obtain primary data from 
Alectra for Mississauga and 
Brampton for future years. 

iii. Other Fuels 
• 423,000 tCO2e 
• Decreased by 15% or 

77,000 tCO2e since 
1990 

• This decrease can be attributed 
to the decrease of industry in 
Peel and the expansion of the 
natural gas network.   

Limitations 

• 2016 Peel-specific data was not 
available so fuel consumption 
was allocated based on 
Ontario-wide data sets.  

• 1990 Peel-specific data was not 
available so fuel consumption 
was allocated based on 
Ontario-wide data sets.  

Future Opportunities 
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2016 Emissions Status and 
Trends 

Analysis Data Limitations/ Future 
Opportunities 

• Data can be improved by 
seeking Peel-specific 
information from fuel 
distributors.  

2. TRANSPORTATION 

Sub Total: 3,927,000 tCO2e (39% of total inventory; increase by 65% since 1990) 

i. On Road Transportation 
• 3,517,000 tCO2e 
• Increased by 71%, or 

1,459,000 tCO2e since 
1990 

• This growth can be attributed to 
population growth in the Region 
and continued growth of goods 
movement economy in Peel.  

• In addition to population growth, 
employment growth is also an 
attractor of trips. 

Limitations 

• 2016 was forecasted based on 
2011 Peel Transportation 
Model and population factors. 
The transportation model 
reflects only the AM peak 
period of traffic and calculations 
were pro-rated for the entire 
year.  

• 2011 Transportation Tomorrow 
Survey were applied to 
estimate origin and destination 
percentages.  

• Data does not contain 
information about vehicle fuel 
types (although information was 
provided for passenger 
vehicles, and light, medium and 
heavy trucks) or transboundary 
trips (starting only or ending 
only in Peel). 

• Transit bus data was not 
included. 

• Data was back casted to 1990 
based on 2006 Transportation 
model primary data and using 
population changes. 

Future Opportunities 

• Data can be improved by 
updating the model to 2016 
(planned project by 
Transportation System 
Planning) and explore the 
possibility for adding other 
parameters such as vehicle 
types, transboundary trips, 
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2016 Emissions Status and 
Trends 

Analysis Data Limitations/ Future 
Opportunities 

accurate estimates of vehicular 
trips, and possibly a GHG 
estimator. 

• The University of Toronto, in 
collaboration with the City of 
Toronto, is working on a pilot 
model that more accurately 
predicts traffic-related 
emissions through data from 
traffic counts. There is an 
opportunity to work with U of T 
to develop a model for Peel. 

• A GHG inventory tool 
developed by Google called the 
Environmental Insights Explorer 
uses real-time map and traffic 
data to estimate emissions. 
This approach has the potential 
to produce very accurate data 
about every road in Peel. 
Opportunities to pursue this 
work with Google are being 
explored.  

ii. Freight Rail 
• 14,000 tCO2e 
• Decreased by 37%, or 

8,000 tCO2e since 
1990 

• This decrease in emissions is 
primarily due to a significant 
increase in locomotive fuel 
efficiency since 1990. 

Limitations 

• CP and CN provided data for 
1990 and 2016, and used 
known improvements (fuel 
efficiency) from today’s date to 
estimate historical data. 

• Total emissions from railway 
activities were allocated to Peel 
based on the percentage of 
railway systems that fell within 
Peel’s boundaries. This method 
may not reflect the actual 
emissions from direct 
combustion of fossil fuels 
incurred during the length of 
railway transit within Peel’s 
boundary.  

Future Opportunities 

• There is an opportunity to work 
with freight rail operators to 
improve the quality of data. 
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2016 Emissions Status and 
Trends 

Analysis Data Limitations/ Future 
Opportunities 

iii. Commuter Rail 
• 45,000 tCO2e 
• Increased by 95%, or 

22,000 tCO2e since 
1990 

• This growth can be attributed to 
population growth and the 
expansion of public transit 
services in the Region.  

• Note that growth in Commuter 
Rail emissions may also offset 
more carbon intensive emissions 
from On-Road Transportation.  

Limitations 

• The fuel consumption data 
provided by Metrolinx was 
incomplete (data was missing 
for some months) and was pro-
rated for the entire year.  

• The data has not been verified 
by a third-party.  

Future Opportunities 

• There in an opportunity to 
improve the calculations by 
updating them when Metrolinx’s 
data is third-party verified.   

iv. Aviation 
• 351,000 tCO2e 
• Increased by 27%, or 

74,000 tCO2e since 
1990 

• This increase in emissions can 
be attributed to the increase of 
aircraft movements at Pearson 
Airport. 

• This data reflects Pearson 
Airport’s corporate GHG 
emissions which only account 
for a portion of fuel combustion 
(i.e. taxi to gate, auxiliary power 
use, taxi to runway and takeoff 
time). 

• The GPC calls for Aviation 
emissions to be calculated as a 
result of the types and volume of 
fuels consumed in departing 
aviation trips. Using the GPC 
approach, Peel’s emissions from 
aviation alone would be 
7,000,000 tCO2e. This method 
was not pursued (though the 
data is available) because this 
amount would dwarf the rest of 
Peel’s emissions and mostly 
accounts for emissions that 
occur outside of Peel’s municipal 
boundary that Peel may have 
less influence over. 

Limitations  

• 2011 Pearson Corporate 
Report (by Golder) was latest 
available.  Toronto Pearson 
Aircraft Document and National 
Report from Stats Canada 
indicated between 2012 and 
2016 was minimal increase in 
aircraft movement, and 
therefore 2011 data was used.  

• 1990 values were back casted 
based on changes in aircraft 
movement. Pearson’s Master 
Plan in 2007 indicated that 
there was a 21% increase in 
aircraft movements between 
1990 and 2006. 2006 until 2016 
had minimal increases in 
aircraft movement. 

• Aviation emissions do not 
include emissions from 
Brampton-Caledon Airport. The 
omission of this airport is not 
expected to impact the 
inventory significantly because 
it is a small airport which does 
not fly commercial jets and it 
used primarily for recreation. 
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2016 Emissions Status and 
Trends 

Analysis Data Limitations/ Future 
Opportunities 

Future Opportunities 

• There in an opportunity to work 
with Brampton-Caledon Airport 
and incorporate data.  

v. Marine 
• Not included • N/A Limitations 

• Marine data was not available 
and was omitted from the 
inventory.  

Future Opportunities 

• There in an opportunity to work 
with contacts at Environment 
and Climate Change Canada to 
obtain information about marine 
emissions in Peel.  

3. WASTE 

Sub Total: 880,000 tCO2e (9% of total inventory; decrease by 35% since 1990) 

i. Residential  
• 69,000 tCO2e 
• Decreased by 86%, or 

407,000 tCO2e since 
1990 

• This can be attributed to a 
significant improvement in 
methane recovery efforts and 
the implementation of recycling 
and composting streams in 
waste collection and 
management. 

N/a:  Primary data was available for 
1990 and 2016. 

 

ii. Commercial 
• 812,000 tCO2e 
• Decreased by 5%, or 

40,000 tCO2e since 
1990 

• This can be attributed to a 
significant improvement in 
methane recovery efforts and 
the implementation of recycling 
and composting streams in 
waste collection and 
management. 

Limitations 

• 2016 data was not Peel 
specific. 

• 1990 data was back casted 
using growth from number of 
businesses. 

 

4. INDUSTRIAL PROCESSES AND PRODUCT USE 

Sub Total: 614,000 tCO2e (6% of total inventory; decrease by 13% since 1990) 
• 614,000 tCO2e 
• 6% of total emissions 

• Emissions from this sector apply 
only to the Cement plant in 
Mississauga. Although it is 
unclear why emissions have 

Limitations 

• 2016 emissions are reported 
publicly to the federal 
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2016 Emissions Status and 
Trends 

Analysis Data Limitations/ Future 
Opportunities 

• Decreased by 13%, or 
91,000 tCO2e since 
1990 

decreased, this is consistent 
with the national trend for this 
sector.  

Greenhouse Gas Reporting 
Program as total facility 
emissions. As such, it is not 
possible to distinguish between 
emissions from stationary 
energy and process, therefore 
a 60/40 split is assumed. This 
approach is consistent with 
methodology used by the City 
of Mississauga and the 2006 
Peel Community Inventory.  

• 1990 data was obtained by the 
Peel’s 2006 emissions 
inventory report (by Senes). 

Future Opportunities 

• Work with the Cement Plant to 
better understand their 
processes versus stationary 
energy. 

• Note:  Emissions from 
wastewater processes to be 
added to final version of the 
2016 GHG emissions inventory 
(2016: 15,345 tCO2e and 1990: 
8,509  tCO2e)    

5. AGRICULTURE, FORESTRY, AND OTHER LAND USE 

Sub Total: 142,000 tCO2e (1% of total inventory; decrease by 47% since 1990) 

i. Livestock 
• 25,000 tCO2e 
• Decreased by 61%, or 

39,000 tCO2e since 
1990 

• The main driver of the emissions 
decrease is the decrease in 
livestock populations. 

N/A: 1990 and 2016 data was available 
from the Census of Agriculture. 

  ii. Agriculture 
• 265,000 tCO2e 
• Decreased by 5%, or 

13,000 tCO2e since 
1990 

• The decrease of emissions can 
be attributed to changes in the 
application of inorganic fertilizer 
to agricultural soils as a result of 
an increase in the conversion of 
perennial crops to annual crops.  

Limitations 

• Emissions data was provided 
by Environment and Climate 
Change Canada (ECCC) and 
was divided into the terrestrial 
Ecodistricts that Peel falls into. 
An ecodistrict is characterized 
by distinctive assemblages of 
relief, landforms, geology, soil, 
vegetation, water bodies and 
fauna. 
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2016 Emissions Status and 
Trends 

Analysis Data Limitations/ Future 
Opportunities 

• As the Region falls into several 
Ecodistricts, GIS software was 
used to extract data that was 
applicable to Peel based on 
surface area. This method is 
not entirely accurate as the 
data is aggregated at a higher 
level.  

• Note: 1990 and 2016 data was 
available from ECCC. 

Future Improvements 

• There is an opportunity to work 
with ECCC and other partners 
such as Agriculture Canada to 
develop parameters which 
reflect Peel-specific agricultural 
practices. 

iii. Land Use and Land Use Changes 
• Carbon sink of 148,000 

tCO2e 
• Increase of sink by 

106%, or 76,000 tCO2e 
since 1990 

Sinks: 

• The carbon sink in Peel has 
increased as a result of forest 
land remaining and the urban 
forest located in settled areas. 

Emitters: 

• Cropland remaining cropland is 
a source of emissions due to the 
increase in converting 
agriculture land from perennial 
to annual crops.   

• The carbon sink/ emitters is 
presented as a snapshot and 
takes into account only GHG 
emissions and reservoirs for 
2016, and changes in land use 
only if they occur within the 20 
year period prior. 

• It is important to note that when 
land is converted, emissions are 
released over a period of time 
(20+ years) and follow an 
exponential decay equation. As 
such, if all GHG emissions that 
have been emitted as a result of 
land conversion were combined, 

Limitations 

• The quality of data for land use 
categories is low for earlier 
inventory years (1970s -1990s) 
as the standards for data 
collection and validation were 
not as strong as in later years. 
Some land use classifications 
do not have verified dates 
associated with them, making it 
difficult to track land use 
changes over time, especially 
for forest land.  Note that the 
earliest inventory date was 
1974. 

• The emissions factors for this 
sector (i.e. emissions in land 
use and land use changes) 
were provided by Environment 
and Climate Change Canada 
(ECCC). It is important to note 
that ECCC uses a more 
complex model for estimating 
emissions and as such, Peel’s 
estimates have a degree of 
uncertainty.  

Future Opportunities 
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2016 Emissions Status and 
Trends 

Analysis Data Limitations/ Future 
Opportunities 

it would result in over 300,000 
tCO2e being emitted since 1990.  

 

 

• There is an opportunity to work 
with Peel Data Centre to 
improve that data through 
satellite imagery and remote 
sensing, especially for forest 
land.  

• There is an opportunity to work 
with ECCC to obtain training on 
developing a more complex 
model for calculating emissions 
from Land Use and Land Use 
Changes with parameters that 
are suitable to the Region.  

TOTAL FOR ALL CATEGORIES  
• 10,125,000 tCO2e 
• Increased by 18%, or 

1,492,000 tCO2e since 
1990 

• The Region of Peel has grown 
by 47% since 1990.  

• Population growth has outpaced 
the greening of the electricity 
grid and other improvements 
such as more public 
transportation.  

Future Opportunities 

• Google has launched a new 
online tool, the Environmental 
Insights Explorer (EIE), which 
tracks emissions inventory on a 
municipal scale.  

• EIE combines Google’s 
comprehensive global mapping 
data with standard GHG 
emission factors and follows 
the GPC’s methodology. By 
assessing the data, it can 
estimate building and 
transportation emissions, as 
well as the renewable energy 
potential of a particular city. 

• The data is available in four 
categories: 
1. Building emissions 
2. Transportation emissions 
3. Energy offset potential 
4. 20-year climate projections 

• EIE is still in beta mode and 
currently only provides data for 
five cities (Pittsburgh, PA; 
Mountain View, CA; Victoria, 
BC; Melbourne, AU; Buenos 
Aires, AR). The Region has 
submitted a request to Google 
for advanced analytics under 
this platform.  

 



 

V-XX-XXX 07/18 
 

16 of 23  
 

 
 
 
 
 
 
 
  



 

V-XX-XXX 07/18 
 

17 of 23  
 

 
 
Table A.3:  2016 Emissions Breakdown by Municipality 
 
Sector 2016 Emissions Status and 

Trends 
Basis of Division in 2016 
and 1990 

1. Stationary Energy 
i. Electricity 
Mississauga • 313,000 tCO2e 

• Decreased by 76%, or 
1,010,000 tCO2e 

Data was available by 
municipality from the IESO 
Yearbook of Electricity 
Distributors workbook. Brampton • 168,000 tCO2e 

• Decreased by 10%, or 
20,000 tCO2e 

Caledon • 28,000 tCO2e 
• Decreased by 45%, or 

23,000 tCO2e 
ii. Natural Gas  
Mississauga • 2,100,000 tCO2e 

• Increased by 95%, or 
1,021,000 tCO2e 

Primary data was available 
by municipality. 

Brampton • 1,391,000 tCO2e 
• Increased by 95%, or 

676,000 tCO2e 
Caledon • 138,000 tCO2e 

• Increased by 95%, or 
67,000 tCO2e 

iii. Other Fuels  
Mississauga • 211,000 tCO2e 

• Decreased by 46%, or 
181,000 tCO2e 

For Mississauga and 
Brampton, the 
Comprehensive Energy 
Use Database provides an 
overview of energy use in 
Ontario by end use (i.e. 
commercial, residential, 
etc.) and energy type (i.e. 
electricity, natural gas, 
etc.), and the other fuel 
use in each municipality 
was estimated based on 
the ratio of energy type for 
Ontario.  It was assumed 
that the residential sector 
in Mississauga and 
Brampton did not use 
other fuels, but the 
industrial and commercials 
in these municipalities do 
use other fuels. 

Brampton • 148,000 tCO2e 
• Increased by 124%, or 

82,000 tCO2e 
Caledon • 64,000 tCO2e 

• Decreased by 15%, or 
77,000 tCO2e 

2. Transportation 
i. On-Road 
Mississauga • 2,117,000 tCO2e 
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Sector 2016 Emissions Status and 
Trends 

Basis of Division in 2016 
and 1990 

• Increased by 49%, or 
701,000 tCO2e 

Transportation model has 
data provided by 
municipality. Brampton • 1,123,000 tCO2e 

• Increased by 125%, or 
623,000 tCO2e 

Caledon • 278,000 tCO2e 
• Increased by 71%, or 

1,459,000 tCO2e 
ii. Commuter Rail 
Mississauga • 34,000 tCO2e 

• Increased by 99%, or 
17,000 

Breakdown by municipality 
was calculated using 
transit schedules to 
estimate consumption.  
Rails included: Two GO 
Transit lines servicing 
Mississauga (Lakeshore 
West and Milton);  One 
GO Transit line servicing 
Brampton (Kitchener); UP 
Pearson Express recently 
added.  

Brampton • 11,000 tCO2e 
• Increased by 95%, or 

22,000 tCO2e 

iii. Aviation 
Mississauga • 351,000 tCO2e 

• Increased by 27%, or 
74,000 tCO2e 

Pearson Airport, located in 
Mississauga, is where all 
emissions from aviation 
are attributed to. 

iv. Freight Rail 
Mississauga, 
Brampton, Caledon 

• 14,000 tCO2e 
• Decreased by 37%, or 

8,000 tCO2e since 1990 

Freight Rail not able to be 
broken down by 
Municipality according to 
CP and CN Rail. 

4. Industrial Processes 
Mississauga • 614,000 tCO2e 

• Decreased by 13%, or 
91,000 tCO2e since 
1990 

Emissions from this sector 
apply only to the Cement 
plant in Mississauga. 

5. Waste 
i. Residential 
Mississauga • 37,000 tCO2e 

• Decreased by 88%, or 
264,000 

Breakdown by municipality 
based on population. 

Brampton • 29,000 tCO2e 
• Decreased by 81%, or 

123,000 
Caledon • 3,000 tCO2e 

• Decreased by 86%, or 
407,000 tCO2e 

ii. Commercial 
Mississauga • 523,000 tCO2e 
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Sector 2016 Emissions Status and 
Trends 

Basis of Division in 2016 
and 1990 

• Decreased by 15%, or 
96,000 tCO2e 

Breakdown by municipality 
based on number of 
businesses. Brampton • 232,000 tCO2e 

• Increased by 32%, or 
56,000 

Caledon • 57,000 tCO2e 
• Decreased by 5%, or 

40,000 tCO2e 
6. Agriculture, Forestry and Land Use 
i. Livestock 
Mississauga N/A Primary data in 2016 

Census of Agriculture on 
number of animals 
(livestock) was available 
for Caledon, but was 
combined for Mississauga 
and Brampton. It was 
decided that livestock data 
will be allocated to 
Brampton instead of 
Mississauga due to 
Mississauga being fully 
developed.  

Brampton • 940 tCO2e 
• Decreased by 74%, or 

3,000 tCO2e 
Caledon • 24,000 tCO2e 

• Decreased by 61%, or 
39,000 tCO2e 

ii.Agriculture 
Mississauga • 26,000 tCO2e 

• Decreased by 5%, or 
1,000 tCO2e 

Agriculture in land use 
changes was provide by 
Environment and Climate 
Change Canada by ECO 
district, and then GIS was 
overlaid over each ECO 
district to determine 
surface area that belongs 
to each municipality within 
ECO district.  

Brampton • 16,000 tCO2e 
• Decreased by 26%, or 

8,000 tCO2e 
Caledon • 223,000 tCO2e 

• Decreased by 5%, or 
13,000 tCO2e 

iii. Land Use Changes 
Mississauga • Removal of 120,000 

tCO2e 
• Decreased by 57,000 

tCO2e, or 91% 

Peel Data Centre provided 
changes in land broken 
down by municipality. 
  

Brampton • Removal of 41,000 
tCO2e 

• Decreased by 24,000 
tCO2e, or 151% 

Caledon • Addition of 13,000 
tCO2e 

• Increased by 76,000 
tCO2e, or 106% 
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Table A.4: 2017 Absolute and per Capita Emissions in the GTHA as Calculated by TAF 
 
Municipality Absolute 

Emissions [tCO2e] 
Per Capita Emissions 
[tCO2e] 

City of Toronto 14,000,000 4.8 
Region of Peel 10,600,000 6.0 
City of Hamilton 10,400,000 8.0 
York Region 6,300,000 5.6 
Durham Region 4,100,000 5.8 
Halton Region 3,800,000 6.4 
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Table A.5:  Results Compared to National or Provincial Trends 
 
Peel Emissions Trends National, Provincial, or Regional 

Trends 
Comments 

1. STATIONARY ENERGY  

i. Natural Gas 
Peel Trend: Increasing National Trend: Increasing  

ii. Electricity 
Peel Trend: Decreasing National Trend: Decreasing  

iii. Other Fuels 
Peel Trend: Decreasing National Trend: Increasing • This decrease can be attributed 

to the decrease of industry in 
Peel and the expansion of the 
natural gas network.   

2. TRANSPORTATION 

i. On Road Transportation 
Peel Trend: Increasing National trend: Increasing 

Provincial trend: Increasing 
 

i. Freight Rail 
Peel Trend: Decreasing National trend: Decreasing 

Provincial trend: Decreasing 
• At the National and Provincial 

level, this trend is for all 
Railways, which includes 
Commuter Rail. 

ii. Commuter Rail 

Peel Trend: Increasing National trend: Decreasing 

Provincial trend: Decreasing  

• At the National and Provincial 
level, this trend is for all 
Railways, which includes Freight 
Rail. Freight Rail emissions have 
dropped as a result of significant 
fuel efficiency improvements.  

• Furthermore, the growth of public 
transit in Peel is not necessarily 
representative of transit needs 
and trends at the national and 
provincial levels.  

iii. Aviation 

Peel trend: Increasing National trend: Decreasing 

Provincial trend: No change 

• The national and provincial trend 
only accounts for domestic 
aviation trips and does not 
include international trips, 
whereas Peel’s inventory 
includes both.  
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Peel Emissions Trends National, Provincial, or Regional 
Trends 

Comments 

• Furthermore, as per Pearson 
Airport’s Master Plan, frequency 
of flights has increased by 21% 
since 1990. 

3. WASTE 

Peel trend: Decreasing National trend: No change 

Provincial trend: Increasing 

• Peel’s improvement can be 
attributed to a significant 
improvement in methane 
recovery efforts and the 
implementation of recycling and 
composting streams in waste 
collection and management. 
Improvements may not be as 
large at the national and 
provincial level.  

4. INDUSTRIAL PROCESSES AND PRODUCT USE 

Peel trend: Decreasing National trend: Decreasing 

Provincial trend: Decreasing 

 

5.  AGRICULTURE, FORESTRY, AND LAND USE 

i. Livestock 

Peel trend: Decreasing National trend: Increasing 

Provincial trend: Decreasing 

• The 2016 Census of Agriculture 
indicates that the headcount of 
livestock in Peel has decreased 
since 1990.    

ii. Agricultural 

Peel trend: Decreasing National trend: Increasing 

Provincial trend: Increasing 

• Emissions due to agriculture 
could be decreasing due to more 
croplands being converted to 
settlements.  

iii. Land Use and Land Use Changes 

Peel trend: Increasing 
removals 

National trend: Decreasing removals 

 

• Carbon removals are increasing 
due to the urban forest in settled 
areas.  

• If all GHG emissions that 
have been emitted as a 
result of land converted to 
settlements were 
combined, it would result 
in over 300,000 tCO2e 
being emitted since 1990. 
This approach would align 
with national trends. 
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