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E1 Scope 1, 2 and 3 Emissions 

As described in Chapter 7, governments and other 
organizations/institutions tend to categorize their 
greenhouse gas (GHG) emissions into Scope 1, 2 and 
3 emissions. Scope 1 emissions are under the direct 
control of a reporting organization. In contrast, Scope 2 
and 3 emissions are indirect, with the former depicting 
the emissions from producing the energy consumed 
by the organization, and the latter representing other 
indirect emissions that are caused by the activities of 
the organization. 

E2 Emissions from energy use 

To produce our estimate of the GHG  emissions from 
the Ontario Public Service (OPS) and Broader Public 
Sector (BPS), the ECO began with the Scope 1 and 2 
emission estimates from 2014 that were compiled by 
the Treasury Board Secretariat for the OPS (including 
emissions from facilities, vehicle use and air travel). We 
also used the most recent data (2014) collected from 
BPS facilities via O.Reg. 397/11 to include the GHG 
emissions from BPS electricity and fuel use.1 

Unfortunately, BPS data on GHG emissions exclude 
those from air travel and vehicle fuel use. In order 

to incorporate these emissions in the footprint, the 
ECO produced estimates by assuming BPS and 
OPS employees have similar travel patterns. There 
are approximately 65,000 full-time equivalent public 
servants employed by the OPS,2 whereas BPS 
employees number about 727,000.3 These GHG 
estimates, which are based on an extrapolation of OPS 
emissions data, are highly uncertain. 

The reported 2014 data on GHG emissions from OPS 
owned facilities does not distinguish between those 
from fossil fuel combustion (Scope 1) and electricity use 
(Scope 2). Therefore, the ECO assumed the percentage 
breakdown of Ministry of Infrastructure facility emissions 
that originate from fossil fuel combustion (83%), and 
electricity use (17%), are the same as those for all OPS 
owned facilities.4 

The reported data on OPS and BPS owned facilities 
excludes emissions from leased facilities. Unlike the 
reported OPS and BPS owned facility emissions, which 
are Scope 1, the emissions from the leased buildings 
are categorized as Scope 3. The ECO estimated that 
leased floor space makes up 15% of total floor space 
used by the OPS and BPS.5 We assumed the energy 
use/emission profiles for both owned and leased 
facilities are similar. 
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E3 Emissions from anaesthetic 
gas use 

The venting of anaesthetic gases from health care 
facilities is a Scope 1 emission of the BPS.6 Out of 
the several types of inhaled anaesthetics in use, only 
nitrous oxide (N2O) anaesthetic gas emissions are 
reported in Canada’s National Inventory Report (NIR). 
These emission estimates are encompassed within 
the Other Product Manufacture and Use emission 
category of the NIR. Overall Ontario N2O emissions 
in this category were 93,000 tonnes of CO2e (2014 
data),7 with anaesthetic gases responsible for 82% of 
this figure – approximately 76,260 t CO2e.8  Although 
inhaled anaesthetic gases are also used in institutions 
outside the BPS, such as dental clinics and veterinaries, 
the majority of these gases are likely used in BPS 
establishments. 

The ECO recently undertook research to estimate the 
climate impact of the anaesthetic gas used in Ontario. 
We asked suppliers and distributors of anaesthetic 
gas for the amounts supplied in the province in 2016. 
Unfortunately, the ECO did not receive enough replies 
to ensure a representative estimate. Therefore, we have 
based our 116,000 kt CO2e estimate on the following 
assumptions: 

• There is a 25% capture rate of anaesthetic gases 
other than N2O in Ontario;9 

• The mean climate impact of anaesthetic gas per use 
is 176 kg CO2e;10 

• The percentage of general anaesthetics used in 
Ontario that consists of inhaled anaesthetic gas is the 
same as in the United States - 79%;11 

• The annual number of surgeries in Ontario12 is the 
same as the annual number of uses of anaesthetics. 

E4 Embodied emissions from 
infrastructure construction 

The embodied emissions from infrastructure 
construction (e.g., the production of concrete and 
steel), are considered Scope 3 emissions. These 
emissions are not yet reported, even though the 
Government of Ontario (OPS and BPS) is responsible 
for about 15% of construction spending in the province. 
The ECO’s estimate of Scope 3 emissions from the 
OPS and BPS constructed assets (owned or leased) is 
based on the following data: 

• NIR data (2014) for Ontario on the GHG emissions 
from the light construction, cement, and iron and steel 
economic subsectors;13 

• Global percentage of steel used for construction;14 

• Financial data from Statistics Canada on the amount 
spent on construction in Ontario in 2014 ($74.223 
billion);15 and 

• OPS spending data (2014/2015) on construction 
($1.571 billion), as well as provincial government 
spending (2014/2015) on infrastructure ($11.156 
billion), which includes the OPS spending.16 

Our estimate of the embodied emissions from provincial 
infrastructure construction makes the following 
assumptions: 

• It is represented by the light construction, cement, 
and iron and steel economic subsectors in Ontario; 

• Production in these economic subsectors are primarily 
for consumption in the province; 

• The fraction of Ontario iron and steel production for 
construction is approximately the same as the fraction 
of global production; 
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• Construction emissions are approximately proportional 
to construction spending; and 

• Waste management emissions are relatively minor. 

Using these data and assumptions, the ECO 
estimates that the Ontario government’s infrastructure 
construction is responsible for 2.2 million t CO2e. These 
emissions make up approximately 1% of Ontario’s 
GHG emissions. The construction associated with the 
BPS is responsible for most of these emissions (about 
86%, based on the proportion of infrastructure funding 
allocated to the BPS). 

E5 Emissions from employee 
commuting 

The ECO’s estimate of the Scope 3 emissions from 
OPS and BPS employee commuting energy use is 
based on the following data: 

• The number of full-time equivalent public servants 
employed by the OPS – approximately 65,000;17 and 
the BPS – approximately 727,000;18 

• Statistics Canada data from the 2011 National 
Household Survey on the transport mode breakdown 
of employed Canadians in Ontario census 
metropolitan areas (CMAs) who commute to work;19 

• Statistics Canada data on the median commuting 
distance of employed Canadians who travel to work in 
CMAs in Ontario;20 

• Statistics Canada population data on Ontario’s 
CMAs,21 which is required to produce a weighted 
average of the median commuting distances and 
transport mode breakdown; and 

• Natural Resources Canada data on the GHG 
emissions from various modes of transportation.22 

In the estimate of employee commuting emissions, the 
ECO made the following assumptions: 

• The number of employees who work from home is 
negligible; 

• The commuting modes of Ontario government 
employees are the same as for the average commuter 
in Ontario CMAs; 

• The median commuting distance of Ontario 
government employees is the same as for the average 
commuter in Ontario CMAs; and 

• The average employee has six weeks away from work 
(vacation plus designated holidays). 

E6 Data missing from the 
ECO’s estimate 

The following information is missing from both the OPS 
and BPS estimates: 

• embodied emissions of procured products, other than 
infrastructure construction; 

• emissions associated with employee travel for business 
purposes that are either by non-air modes (i.e., taxis, 
buses, trains and car rentals) or using transport vehicles 
owned outside of the OPS and BPS; 

• upstream emissions associated with internet use and 
server storage (where the servers and associated 
infrastructure are not owned by the government); and 

• upstream fuel use emissions. 

The embodied emissions of procured products may 
be considerable, especially those from the waste 
management stage (e.g., methane production from 
landfilled material). Paper consumption, which is 
approximately 60 kg of office paper/OPS employee/ 
yr,23 and computer use (see Chapter 7) may also be 
responsible for substantial emissions. 
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E7 Uncertainty 

The unreported GHG emission estimates are 
based on average/median practices (e.g., median 
commuting practices, average construction practices). 
Understandably, there is a high degree of uncertainty 
associated with the unreported GHG estimates for the 
OPS and BPS. There is uncertainty associated with the 
assumptions and missing data detailed above. 
What can be done to improve the representativeness 
of the estimates of Scope 1, 2 and 3 emissions (other 
than the collection of the previously identified missing 
information)? Here are some important techniques: 

• ensure that the embodied emissions of all 
infrastructure procurement are measured/estimated; 

• estimate the embodied emissions of goods 
and services with the potential to be significant 
contributors to the GHG footprints of the OPS/ 
BPS (i.e., products which are GHG intensive and/or 
procured in large quantities, such as office paper); 

• collect and consolidate data on the GHG emissions 
from BPS vehicle fleets; 

• undertake a survey of OPS and BPS employees to 
find out the mean distance of their daily commute, 
and the modes of transport that they use; and 

• undertake a survey of all Ontario hospitals to find out 
how much of each volatile anaesthetic gas is vented 
annually. 
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