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Preface
This toolkit consists of eight modules which have been prepared as stand-alone documents that can be read by themselves, but they have also been prepared to complement one another. It has been designed as a tool for health professionals and students in the health care and public health sectors who want to engage more directly
on the issue of climate change as educators with their patients, peers and communities, and/or as advocates for the policies, programs and practices needed to mitigate
climate change and/or prepare for climate change in their workplaces and communities.
Module 1 – Climate Change – Science, Drivers & Global Response provides an
introduction to climate science and discusses the human activities that are contributing to climate change, the international commitments that have been made to address it, and where we are in terms of complying with those commitments.
Module 2 – Global Health Impacts of Climate Change summarizes the direct and
indirect health impacts that are occurring, and are predicted to result from, climate
change, on a global scale.
Module 3 – Climate Change Health Impacts across Canada summarizes the direct and indirect health impacts that are occurring, and that are predicted to occur, in
the different regions of Canada.
Module 4 – Greenhouse Gas Emissions in Canada by Sector and Region discusses the volume of greenhouse gases emitted, and the trends in those emissions,
from different sectors in Canada at a national, provincial and territorial scale.
Module 5 – Climate Change Solutions with Immediate Health Benefits discusses climate solutions that can produce fairly immediate health co-benefits for the jurisdictions that implement them.
Module 6 – Taking Action on Climate Change at Health Care Facilities discusses the climate mitigation and adaptation policies, programs and practices that can be
adopted and implemented by health care institutions to reduce their greenhouse gas
emissions and prepare for climate change.
Module 7 – Preparing for Climate Change in our Communities discusses the
climate adaptation policies and programs that can be developed by public health units
or municipalities to minimize the health impacts associated with climate change.
Module 8 – Engaging in Climate Change as Health Professionals discusses
the different ways in which health professionals can educate and engage their patients, the public, their peers, and their communities on the health impacts of climate
change, and the policies and programs needed to mitigate climate change and prepare for it.

Module 5 – Climate Change Solutions with
Immediate Health Benefits
Introduction

The Imperative – A
Rapid Shift Away from
Fossil Fuels

non-carbon sources of energy in order to
avoid the catastrophic health impacts that
would be associated with 2°C of warming.
The Lancet Countdown on health and climate change emphasizes that a transfor-

Current commitments by governments,

mation is needed in the way we gener-

including those of Canada, are insuffi-

ate power, travel, build communities, eat

cient to limit average global warming well

and grow our food (Watts et al, 2018).

below 2°C, let alone to meet the 1.5°C

Strong and predictable carbon pricing,

target in the 2015 Paris Agreement. At

the rapid phase-out of coal, increased

current global emission trends, a 1.5°C

access to renewable energy, the promo-

increase in average global temperatures

tion of healthy living through energy ef-

is likely to occur between 2030 and 2052.

ficient buildings, low-cost active trans-

To stay below 1.5°C, global greenhouse

portation and increased access to green
space are among the strategic directions
that will reduce the impact of climate
change on health (Watts et al, 2015).

Health Benefits of
Climate Action
Many actions to reduce GHGs have additional heath benefits (or co-benefits) associated with them (Haines and Ebi, 2019).
For example, reducing GHGs from the
English: Highway 401 at the start of the primary Collector/Express system in Toronto.
Photo by PL Tam.

production and burning of fossil fuels will

gas (GHG) emissions need to fall by about

taken to increase walking, cycling or the

45 percent from 2010 levels by 2030 and
reach ‘net zero’ by 2050 (IPCC, 2019).
It is imperative to accelerate the shift to
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usually reduce air pollution, thereby providing immediate health benefits. Actions
use of transit can increase levels of physical activity and reduce emissions of air pollutants, both of which can improve public

Table 1: Highlights of Health Co-benefits of Climate Actions

(Source: Smith et al., 2014; WHO, 2011; WHO, 2018)
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health, while reducing GHG emissions.

complements sector-specific policies that

Actions that increase the consumption of

will reduce the consumption of these fu-

plant-based proteins, can reduce obesi-

els in Canada. Part of the revenues gen-

ty and obesity-related chronic diseases,

erated can also be used to facilitate the

while reducing GHG emissions from the

shift to a low-carbon economy and enable

agricultural sector (see also Table 1).

a just transition. At the same time, it is

Health – Catalyst for
Climate Action

also necessary to ensure policy coherence

Taking health and other co-benefits into
account when deciding on the actions
needed to implement climate solution
makes the overall cost-effectiveness of
these initiatives more visible. At times, the
costs savings from health benefits alone
can outweigh the costs of measures taken to reduce GHG emissions (Gouldson
et al., 2018; Thompson et al, 2014; Markandya et al., 2018). This can make climate interventions more appealing to the
public and decision-makers (Armstrong,
2012; Maibach et al., 2010; Workman, et
al., 2018). This module provides information that the health community can use to

and to remove subsidies and incentives
that encourage the use of fossil fuels.

Health, Environment
And Climate – The
Connections
Our Air

Health Canada (2017) estimates that
air pollution in Canada results in 14,400
premature deaths per year. In addition, about 10 million Canadians – or
32 per cent of the population – live
within 500 metres of highways or 100
metres from major urban roads, exposing them to higher levels of air pol-

strengthen the case for action on climate

lution from traffic (Brauer et al., 2013).

by highlighting the additional benefits

Air Pollution & Fossil
Fuels

to health that such action would bring.

Carbon Pricing
Internalizes the Cost of
GHG Emissions
Putting a price on carbon is a way to internalize the environmental and health cost
created by the release of GHGs during
the extraction, transportation, refining,
and use of fossil fuels. It supports and
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In addition to GHGs, fossil fuels emit various air pollutants when burned. Air pol-

Between 1990 and 2016, emissions from
transportation increased by 42% … while
emissions from the oil and gas sector increased by 70% ….

lution is linked to a wide range of adverse
health outcomes including heart and lung
disease, cancer in children, lung cancer, adverse birth outcomes, neurodevelopmental impacts, reduced cognitive function,
dementia, and chronic conditions such
as diabetes (TPH, 2014; Toronto 2017).
Chronic exposure to fine particulate matter (PM2.5) from the burning of fossil fuels, a major component of air pollution,
is estimated to result in 7142 premature deaths per year in Canada with welfare-related costs valued at $53.5 billion:
•

345 of those deaths were attributed to
coal-fired power plants,
105 to coal-related industries,

•

2762 to non-coal industries,

•

1063 to land-based transportation,
1282 to the agricultural sector (Howard et al., 2018)

Fossil Fuel Extraction &
Health
An air monitoring study conducted by
Environment Canada found that pollution from the Alberta oil sands resulted in the creation of 45–84 tonnes per
of

airborne

particulate

verse

impacts

of

shale

gas

drilling

(fracking). Pollutants from shale gas
development include diesel PM, nitroorganic compounds and radon. Stud-

and

day

There is mounting evidence of the ad-

gen oxides, hydrogen sulfide, volatile

•

•

Figure 1: Premature deaths per year in Canada
attributed to particulate matter air pollution.

matter

(PM). This compares to 67 tonnes per
day from the greater Toronto area as a
whole. The oil sands contribute a large
proportion of PM in Edmonton’s air and
this pollution can travel as far as Ontario (Chung, 2016; Liggio et al., 2016).

ies have found that emissions from gas
wells can result in concentrations of air
pollutants that exceed exposure guidelines for both carcinogenic and non-carcinogenic health risks. Fracking can also
contaminate surface and groundwater
(Glauser, 2014; Shonkoff et al. 2014).

Sources of Methane
The production, distribution and use of
oil and gas also releases methane (CH4),
a short-lived climate pollutant with 84
times the warming potential of CO2. Agriculture and food waste are also major sources of methane (Scovronick et
al., 2015). In addition to being a GHG,
methane contributes to the formation of
ground-level ozone. Ground-level ozone
contributes to a wide-range of adverse
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Our Communities
Chronic diseases like diabetes, cancer
and cardiovascular disease are the leading causes of death in Canada. Unhealthy
diets, low physical activity, and higher
rates of overweight and obesity are contributing factors to these (Tam, 2017).

Obesity & Health
Obesity increases the risk for premature
Fossil fuel pump. Photo provided by
Thinkstock.

death and chronic diseases, such as car-

impacts including: an increase in respi-

tes. In Canada more than one quarter

ratory and cardiorespiratory mortality;

(25%) of people 18 years and older were

an increase in asthma incidence and se-

living with obesity in 2015 (Tam, 2017).

verity; adverse impacts on lung function

A study that looked at eight chronic dis-

growth, cognitive development and re-

eases estimated the cost associated

productive health, including preterm birth

with obesity in Canada to be $4.6 bil-

(TPH, 2014). In addition, the switch away

lion in 2008. Another study that consid-

from fossil fuels could result in less crop

ered 18 diseases put that cost at $7.1

damage from ground-level ozone and

billion per year (PHAC and CIHI, 2011).

fewer occupational injuries (WHO, 2018).

diovascular disease, cancer and diabe-

Many factors influence the prevalence of

These emissions can be reduced through

obesity. Transportation systems, urban

the recovery and use of methane from

design, land use, and food systems, which

coal mines and in oil and natural gas

have a strong impact on GHG emissions,

production and distribution. While flar-

have a significant impact on obesity by

ing of methane from oil and gas pro-

influencing levels of physical activity and

duction reduces the climate impact, it

diet (Lowe, 2014; Swinburn et al., 2019).

creates black carbon and other air pol-

Physical Activity &
Health

lutants including hydrogen sulphide and
various volatile organic compounds such
as benzene, toluene, ethyl-benzene and

Physical activity is associated with im-

xylene that are of concern for health

proved heart and mental health, healthy

(CAPE, 2018; Scovronick et al., 2015).

child development and aging, and re-
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duced risk of premature deaths and var-

transportation

ious health conditions such as obesity,

duce the demand for automobile trav-

some cancers, diabetes, dementia and

el and thereby reduce transport-related

osteoporosis (Tam, 2017). The cost of

emissions (Cohen, 2018; Tam, 2017).

physical inactivity in Canada was esti-

Our Food

mated at $6.8 billion in 2009 or 3.7% of

infrastructure

help

re-

health care costs. In 2013 only 10% of

In the past 50 years, there have been large

Canadian children and youth and 20% of

changes in both the way food is produced

Canadian adults met the Canadian Physi-

and what people eat. While these chang-

cal Activity Guidelines of a minimum of 60

es have improved access to food, they

minutes of moderate- to vigorous-inten-

have also been accompanied by a shift

sity activity per day for children, and 150

to unhealthy diets that are calorie-dense,

minutes of moderate to vigorous physi-

highly-processed, with a high proportion

cal activity each week for adults aged

of animal products (Willett et al, 2019).

18 and over (Tam, 2017; TPH 2012).

Community Design &
Health
About three quarters of Canadians live
in cities of 100,000 people or more. Improving the design of our communities
can help reduce the rates of chronic diseases in Canada (Tam, 2017). Active
neighbourhood design promotes physical activity and reduces dependence on
automobile travel which reduces emissions of GHGs. At the same time, these
neighbourhoods can improve access to
nutritious foods, which are less carbon
intensive in their production. Cities can
curb GHG emissions by reducing energy
use through changes in the urban fabric
– housing, transit, land use, buildings.
Reducing the distance between home,
workplace, services and other amenities
as well as improving transit and active

Factors that have promoted this shift
in diets are numerous and intertwined.
They

include

creasing

rapid

incomes,

urbanisation,
inadequate

in-

access

to nutritious foods, and fiscal and agricultural policies (Lowe, 2014; Willett et
al., 2019; Swinburn et al., 2019). This
change in diets is contributing to the increasing burden of obesity and diet-related chronic diseases and environmental
degradation, including climate change.

Healthy Diets & Climate
Studies that have analysed measures
to reduce GHG emissions associated
with food production have concluded
that dietary changes towards diets rich
in plant-derived foods and reduction in
food waste would have the largest impact on GHG emissions (Ranganathan
et al., 2016; Willet et al., 2019).

Such

a shift would promote health by shifting
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food consumption patterns to conform
with guidelines for a healthy diet and improve cardiovascular health (Friel et al.,
2009; TPH, 2017; Health Canada, 2019).

Where Canada Stands
Canada’s 2018 GHG inventory reports

emissions of 704 megatonnes (Mt) of
GHGs (CO2eq). This is a 3.8% decrease
GHG emission between 2005 and 2016
instead of the 15% needed. The two top
emitting sectors were the oil and gas
sector which was responsible for 26%
of total emissions (183 Mt CO2eq1) and
sponsible for 25% of total emissions

The coal industry. Photo by
Sam Jotham Sutharson
on Unsplash

(173 Mt). Emissions from other sectors

2015, the Canadian government indicat-

ranged from 6 to 12% (41 to 81 Mt).

ed that it would reduce its GHG emis-

The transportation sector was the largest

sions by 30% of 2005 levels by 2030.

contributing sector in eight of the prov-

Coal-fired power plants are scheduled to

inces/territories

(See

be closed by 2030 and there is a com-

Module 4 for more details on emissions.)

mitment to have 90% electricity genera-

the transportation sector which was re-

(ECCC,

2018c).

Emissions in 2016 were more than 100
Mt higher than GHG emissions in 1990.
While there have been decreases in emissions from electricity generation, heavy
industry and waste, emissions have increased from vehicle travel, the production of crude oil, and the expansion of the
oil sands. During this period, emissions
from transportation increased by 42%
while emissions from the oil and gas sector
increased by 70% CO2eq (ECCC, 2018c).
Canada has made some initial steps. In
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tion from non-emitting sources by 2030.
The federal government has instituted
a carbon tax and many provinces and
territories have introduced various carbon-pricing schemes. Improved fuel vehicle efficiency and energy efficiency requirements in appliance and buildings are
among other initiatives that will reduce
GHG emissions. However much more
needs to be done, especially to address
emissions from transportation and the oil
and gas sector, if Canada is to achieve
“net-zero” GHG emissions by 2050 as the

IPCC (2019) has identified as necessary.

Energy Production
Energy Transition

As the IPCC (2019) special report indicates an accelerated shift to non-carbon
sources of energy is needed if average
global warming is to be limited to well below 2°C. These include renewable energy
such as wind and solar, geothermal energy, and micro-hydro2. In addition, smart
grids, distributed/decentralised energy
production, and increased energy productivity/efficiency are needed. During
the transition, control of methane releas-

Biofuels are not necessarily low
carbon.
While wastes, winter cover crops and sustainable forestry can be sources of biofuels, large scale conversion of land to crops
for biofuels competes with land needed for
food production and increases pressures to
clear forests and other natural ecosystems
for agriculture. “Avoiding increased use of
bioenergy from energy and food crops is
critical to a sustainable food future… Governments should phase out subsidies currently in place for bioenergy that is grown
on dedicated land. Governments also need
to correct ‘flawed accounting’ in renewable
energy directives and emissions trading
laws that treat bioenergy as ‘carbon-neutral’” (Searchinger et al., 2018).

es and the elimination of flaring from oil
and gas production will also reduce the
carbon footprint of energy production.

other source of electricity. The Pembina
Institute estimated that if all Canada’s

The transition to a low-carbon economy

coal-fired plants were shut down after

requires changes to the global energy

40 years of operation (rather than 50)

system. In addition to carbon pricing,

or by 2030, whichever was sooner, and

governments have a role in accelerating

coal power was replaced by two thirds

the creation of sustainable markets for

renewables and one third best-in-class

low-carbon technologies and preventing

gas-power, additional health benefits val-

investment in high-polluting technologies.

ued at $5 billion would be created and

Policies that support innovation, removal

GHG emissions would be reduced by an

of institutional barriers, public spending

additional 31 Mt CO2eq (Israël and Flana-

reallocations, and policies that encour-

gan, 2016). The associated reduction in

age investment in low-carbon infrastruc-

mercury emissions would result in $1.3

ture can contribute to the transition (IEA,

billion in health-related benefits. Encour-

2015; OECD and World Bank, 2015).

aged by the advocacy work of CAPE, the

Health & Coal Phase-Out

Pembina

Coal-fired electricity releases more air

and Nova Scotia over the last four years,

Institute

and

environmental

groups in Saskatchewan, New Brunswick

pollutants, GHGs, and mercury than any
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the

federal

government

has

passed

legislation to phase-out of coal-fired
power plants by 2030 (ECCC, 2018a).

Beware - Low-Carbon
Fuels

Health & Low-carbon
Energy

Transition away from fossil fuels can be

A report from the New Climate Institute

that require consideration and planning

estimated the co-benefits of climate action for the United States. It found that
by 2030, current US commitments would
prevent around 7,000 air pollution-related premature deaths each year and
create an additional 470,000 full-time
equivalent green jobs in the domestic
renewable energy sector.

It also found

that if the US made the commitments
required to meet the 2°C Paris Agreement target, an additional 20,000 air
pollution-related premature deaths each
year would be avoided and an additional
180,000 full-time equivalent green jobs

associated with new or different challenges in environmental and health protection
for mitigation. Conflicts can arise between climate change mitigation and air
quality. For example, the use of diesel engines has been promoted because it emits
less CO2 than gasoline, but it contributes
more to local air pollution. Similarly, the
use of biofuel emits air pollutants which
can impact local air quality (Scovronick et
al., 2015). There are also concerns with
methane emissions from large hydropower dams (Magill, 2014). Renewable
energy technologies such as batteries
and solar panels can expose workers to
nano-materials and certain toxic materi-

would be created (Höhne et al., 2015).

als. They also create wastes at the end of

Jacobson and colleagues (2017) explored

appropriately (Scovronick et al., 2015).

the rapid transition to 80% wind, water
and solar energy by 2030 and 100% by
2050 for 139 countries. They estimated
that by 2050, such a shift could lead to
USD $110 billion savings in annual health
costs or nearly 4% of GDP, including a
reduction of about 9,900 air pollution-related deaths in Canada. The cost of this
investment could be recovered from
the savings related to reduced air pollution and climate impacts in 4.1 years.
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their life-cycle that need to be managed

Energy Conservation

Conservation reduces the demand for energy. This means less energy needs to
be produced which reduces pollution related to both production and use. It also
reduces the overall need for power generation making the transition to renewable energy easier. In addition, meeting
energy needs through energy efficiency

is often cheaper than building new power supply (Castro-Alvarez et al., 2018).

Untapped Potential in
Canada
The International Energy Agency (IEA
2018) indicates that the Canadian energy system has large energy efficiency savings potential, especially in buildings, transportation and industry. For
the past 15 years, energy demand has
grown by an average of 0.8% per year.
Without additional policies energy demand is expected to continue to grow at
this rate.

IEA (2018) projects that un-

der current policies, GHG emissions in
Canada would be 17.5% higher in 2050
than in 2016. Emission reductions modelled for Canada, based on economically
and technically feasible energy efficiency investments alone, would result in a
30% decrease of GHG emissions in 2050
compared to 2016.

More than 90% of

avoided energy demand would be from
reduced use of oil and gas (IEA, 2018).

Solar Panel - Haliburton, ON. Photo by Kim
Perrotta.

or renovating buildings rather than demolition to build new; retrofitting existing
buildings; improving heating, ventilation
and air conditioning (HVAC) systems, including district energy; installing more efficient water heaters; and improved lighting, automation and controls (Day et al.,
2018; IEA, 2018; Scovronick et al., 2015).

Reducing Energy Use
from Buildings

IEA (2018) estimates that compared to

Buildings in Canada use about one third of

by 60%. Emissions reductions would

primary energy production (IEA, 2018)3.
Opportunities to reduce emissions include: increasing energy efficiency of
buildings, lighting, appliances, and other
energy-using equipment; requirements
for net-zero energy ready buildings; passive energy design; green roofs; reusing

today, by 2050 it would be possible to
reduce GHG emissions from buildings
be achieved as households switch away
from oil- and gas-based heating towards
high-efficiency, electricity-based technologies. Improved building envelopes and
switching to electric heat pumps could
reduce space heating energy requirements by 85% by 2050 (IEA, 2018).
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Requirements for public disclosure of en-

to the building envelope and ventilation,

ergy ratings of buildings could serve as

fuel switching, and behavioural changes

an incentive to improve performance.

was estimated to result in 850 fewer dis-

Increasing urban density, reducing the

ability-adjusted life-years (DALYs) and a

amount of floor space per occupant in

saving of 0·6 Mt of GHGs per million peo-

homes and businesses, and decentral-

ple per year. Another modelling study of

isation of energy production which re-

building envelope and ventilation retrofits

duces transmission losses, would also

installed with adequate ventilation esti-

reduce energy requirements (IEA, 2018).

mated a reduction in net mortality and

Health Benefits & Indoor
Environment

morbidity of 2,241 quality-adjusted life-

Energy retrofit measures that reduce ex-

Health Benefits &
Outdoor Air Quality

posure to extreme heat, cold, mould and
dampness and improve indoor air quality

years (QALYs) per 10,000 persons over 50
years in England (Hamilton et al., 2015).

through better ventilation can reduce the

In addition to reducing energy costs, build-

risk of cardiovascular disease, strokes,

ing energy efficiency measures improve

asthma and other respiratory diseases.

outdoor air quality that are estimated to

Immediate health gains of low-carbon

be worth approximately 8 to 22% of the

housing include reduced energy costs to

value of the energy savings. Improved in-

households, including reduced energy

sulation in US homes alone could reduce

poverty, reduced illness, fewer medical

GHG emissions by 110 Mt and prevent 320

visits and sick days off work and school

deaths per year, a benefit estimated to

(Thomson et al., 2013; Vardoulakis et al.,

be equivalent to US$12 to 390 per tonne

2015; WHO, 2011a). Interventions that

of GHG reduced (Gouldson et al., 2015).

improve thermal comfort lead to better general health, respiratory health,
and mental health especially among
people with chronic respiratory disease
or with inadequate heating (Thomson
et al., 2013; Scovronick et al., 2015).

In the USA, LEED® certified buildings
make up about 3.5% of commercial floor
space. From 2000 to 2016, the improved
environmental

performance

of

these

buildings is estimated to have accumulated US$1.28 billion in climate-related

An assessment of strategies to reduce

benefits and $2.68 billion in direct health

GHG emissions from housing in the UK

benefits from reductions in air pollution.

housing found that overall these would

They prevented 172 to 405 premature

benefit health (Wilkinson et al., 2009).

deaths, 171 hospital admissions, 11,000

A strategy that combined improvements

asthma exacerbations, 54,000 respiratory
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Energy poverty is associated with an increased incidence of respiratory problems and mental stress. Children and the
elderly are more vulnerable to these impacts. Improvements in the energy efficiency in housing and passenger cars allows households to meet energy needs at
a lower cost, reducing the incidence of energy poverty. Low-income households are
also likely to benefit most from improved
energy efficiency of their homes (OECD
and World Bank, 2015; WHO, 2011a).

Solar Panel on Multi-Unit Residence,
Dundas, ON. Photo by Kim Perrotta.

symptoms, 21,000 lost days of work, and
16,000 lost days of school were during
that period (MacNaughton et al., 2018).

Home Energy Retrofits &
Energy Poverty
On average Canadian households spend
around 3% of their income on energy.
The National Energy Board (NEB) estimated that 8% of Canadian households spent more than 10% of their
income on energy and thus were considered energy-poor in 2015. When the
cost of fuel used for automobiles is in-

Beware – Energy Retrofit
Complications
It is necessary to ensure that energy retrofits are done properly; that adequate
ventilation is maintained to prevent the
risk of increasing concentrations of pollutants such as PM2.5, CO and radon and
to avoid biological contamination such
as mould (Vardoulakis et al., 2015). Improving energy efficiency of buildings,
including heating and cooling, will also
reduce pollution from electricity generation and heating fuel. However, such improvements can increase land and real
estate values which then leads to population displacement and greater socio-economic disparities (Cohen, 2018).

cluded, the number of households clas-

In addition, market failure is a barrier to

sified as energy-poor doubles. Low-in-

widespread adoption of energy efficien-

come households are twice as likely to

cy in buildings. This includes inadequate

experience energy poverty (IEA, 2018).

information on the benefits and potential
long-term savings. As well, an owner of

Canadian Association of Physicians for the Environment 12

a rental property may not benefit from

nitude of air quality co-benefits depends

energy efficiency improvements. Policies

on the approach taken to reduce GHGs.

and programs need to be put in place to

Areas with more pollution would likely

ensure that up-front costs of energy effi-

see greater co-benefits (USGCRP, 2018).

ciency retrofits or installation of more efficient heating are not a barrier to adoption
of measures especially for lower income
households and small businesses (Kossoy
et al., 2015; OECD and World Bank, 2015).

To successfully reduce the impact of
transportation, there is a need to transition to low- or zero-emission vehicles,
reduce the demand for motorised trans-

Transportation

portation, and shift a greater proportion

Transportation is a major and increasing

proved fuel efficiency in vehicles would

source of GHG in Canada and globally. As

also drive reductions of GHGs from

mentioned above, the transportation sec-

transportation in Canada (IEA, 2018).

tor accounts for about 25% of total GHG
1,063 air-pollution related premature

Reducing Emissions from
Transportation

deaths per year in Canada (Howard et al.,

Improved fuel efficiency, low-emission

2018). Action taken to reduce GHG emis-

vehicles such as hybrids, and electric

sions from transportation can lower emis-

vehicles are important ways to reduce

sions of several air pollutants. The mag-

the emissions of GHG emissions and air

emissions (ECCC, 2018c) and at least

of personal transportation to walking,
cycling and transit (WHO, 2011b). Im-

pollutants from the transportation sector. However, gains in efficiency can be
lost as vehicle use and distance travelled
increase. Therefore, it is equally important to reduce the distance travelled
by motorized vehicles (Gouldson et al.,
2018). An integrated approach to GHG
emissions reduction, air quality improvement, and active travel will maximize the
health benefits of actions taken (Brauer et al., 2013; Gouldson et al., 2018).
Approaches to promote greater active
Streetcars on Spadina Avenue in Toronto.
Photo by Kim Perrotta.

travel include: modifying existing infrastructure; changing land-use planning
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processes to integrate active city principles;
agement

transportation
for

demand

passenger,

freight

manand

commercial vehicles; and road or distance-based pricing.

Setting ambitious

walking, cycling and transit policies and
targets can catalyze actions (Brauer
et al., 2013; Day et al 2018; Rodier et
al., 2014; TPH, 2012; TPH, 2014). (See
CAPE’s Active Travel Toolkit for resources
on the health benefits of active travel.)

Benefits of
Transportation Policies
Co-benefits of actions to reduce emissions
of GHG emissions from transportation include: reduced exposure to traffic-related
pollution especially along transportation
corridors; reduced crop damage and extreme weather; increased physical activity; reduced noise; fewer vehicle-related
injuries and deaths; greater equity of a
less-car dependent transportation system (Brauer et al., 2013; WHO, 2018).
The outdoor air quality, physical activity,
congestion and travel time co-benefits
of actions to reduce GHGs from transportation have been well studied. Fewer

An electric car outlet. Photo by John Cameron Unsplash.

Transit, Health & Climate
A 2014 study of the Greater Toronto and
Hamilton Area (GTHA) examined the
health benefit of transit improvement in
the region that would require an investment of $50 billion over 25 years (Mowatt
et al., 2014). Without this investment, it
was projected that emissions of PM2.5
and GHGs would increase by 27% and
30% respectively as traffic in the GHTA
increased.

It concluded that the tran-

sit investment could produce $2.2 billion in health-related benefits per year
and prevent 328 premature deaths per
year by improving air quality and increasing physical activity in the GTHA.

studies are available on the co-benefits

A study of land use, transit, and vehi-

related to indoor air quality, ambient

cle pricing policies in California estimat-

noise, and motor vehicle crashes. Over-

ed that distance-based vehicle pricing

all, studies show that climate actions

could increase walking by about 10%

are associated with positive health and

and cycling by about 17% with a 16%

economic co-benefits, with the greatest

reduction in GHG emissions. It also es-

benefit related to the increase in phys-

timated that transit expansion and sup-

ical activity (Gouldson et al., 2018).

portive development patterns could in-
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crease walking and cycling by 2-3% with

deaths per year and producing health

a corresponding 4% decrease in vehicle

benefits valued at $130 to $478 mil-

distance traveled (Rodier et al., 2014).

lion per year. Savings in direct medi-

Walking, Cycling &
Health

cal costs arising from residents stay-

Another study estimated that replac-

nomic benefit of $110 to $160 mil-

ing short car trips with walking or cy-

lion per year. Measures that would

cling could help people meet physical

increase walking and cycling would

activity guidelines and almost eliminate

add to these benefits (TPH, 2012).

obesity in the US in the absence of di-

Active Travel, Health
& Climate

etary change and result in large reductions in GHG emissions (Higgins and
Higgins, 2005 as cited in Lowe, 2014).
In 2006, 7.1% of trips in Toronto were
taken by walking and 1.7% by cycling. It
was estimated that these modes of transportation were preventing about 120

ing active by walking and cycling are
estimated to provide a further eco-

The use of sustainable transportation approaches to climate mitigation
can result in substantial health benefit. When Woodcock and colleagues
(2009) examined different scenarios to reduce GHG emissions transportation in London, England, they
concluded that a combination of lower-emission vehicles, reduced distance travelled, and increased active
travel would maximise GHG emissions reductions. The shift to safe
active travel provided more benefits to health than the adoption of
low-emission vehicles alone. The authors estimated a reduction in 7,332
disability-adjusted life-years (DALYs)
in one 1 year from increased active
travel and 160 DALYs from the use of

Urban cycling can help health and climate
change. Photo by Photo by Viktor Kern on
Unsplash.

lower-emission motor vehicles; most
of the health gains were related to
reduction in ischaemic heart disease
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(estimated to be between 10 and 19%).

Beware – Low Emission
Vehicles
Historically, diesel has been promoted as
a more climate friendly fuel than gaso-

munities promote (Cohen, 2018).

Community Design
And Land Use

The shape of our communities, in-

line. Though use of diesel releases 20%

cluding its green space, influenc-

less CO2, diesel engines emit more nitro-

es how we travel and the amount

gen oxides (NOx) and PM, including back

of physical activity we engage in.

carbon, resulting an increase in health

This has an impact on both climate

risks (USGCRP, 2018). While electrical

emissions and health. As mentioned

vehicles themselves do not emit carbon,

above, climate interventions that

if the electricity used is generated from

encourage more active travel will

coal or other fossil fuels, it may actual-

provide the most health benefits.

ly increase the release of GHG and air

Community Design &
Climate

pollutants on a regional scale (Gouldson
et al., 2018; Scovronick et al., 2015).
Also, as noted above, gains related to in-

The features of neighbourhood a

creased fuel efficiency can be lost if ve-

person lives in influences the amount

hicle use and distance travelled increase.

of GHGs emitted. Studies that have

While electrical vehicles will reduce the
amount of GHGs and air pollutants and
noise emitted, it is equally important to
reduce the amount of vehicle travel. In
addition to particles in the exhaust, vehicles emit particles from the friction between the tires and the road, use of brakes
and engine wear. A switch to electrical
vehicles would likely result in only about
1-3% reduction in PM2.5 (Gouldson et
al., 2018). Also important to consider is
that while electric and other low-emission
vehicles will reduce GHGs and air pollu-

compared low-density development
to high-density ones find that more
compact communities use less energy, release fewer GHGs, and are less
dependent on car for travel. An assessment of the proposed redevelopment of the West Don Lands neighbourhood in Toronto showed that
transforming the area into a walkable
neighbourhood would reduce GHG
emissions from vehicle use by 60%
compared to a low-density neighbourhood (TPH and UD4H, 2013).

tion, by themselves, they will not provide

A study of households’ emissions in

the added benefit of increased physical

Toronto and the surrounding area

activity that compact, mixed-use com-
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(ULI) showed that more compact
development designed for lower reliance on automobiles could reduce
vehicle distance travelled by 2040%; residents of the most walkable
neighborhoods drove 26 percent less
than those living in more sprawling
neighbourhoods (Flatow, undated).
Another study found that in employment areas with 50 to 75 employees per hectare (20-30 per acre)
90 percent of the employees use
single-occupancy vehicles as their
main source of transportation, while
Sparks Street in Ottawa. Photo by Tony Webster.

with densities of 300 employees per
hectare (125 per acre), 65 percent
of employees take public transit or

found the lowest emissions were

walk to work. A shift from travel in

1.31 t CO2eq per capita for a dense

automobiles to walking or transit oc-

inner-city neighbourhood with good

curs when residential densities are

access to public transportation, com-

above 32 people per hectare (13

pared to 13.02 t CO2eq per capita in

per acre) (Frank and Pivo, 1994).

an outlying suburban area (VandeWeghe and Kennedy, 2007). It also
found large variations within Toronto
itself; census tracts in wealthy neighbourhoods, characterized by high
automobile use and older, inefficient
homes, had emissions as high as
those of the suburbs. This suggests
the neighbourhood and home people
live in are important factors that influence a household’s GHG emissions.
A study by the Urban Land Institute

A travel survey in the Québec City
Region found that residents in the
city centre (the highest residential
density) had the lowest travel-related

emissions.

Residents

living

in the older denser suburbs, newer
suburbs, and the least dense periphery produced 19%, 27%, and
70%
ly.

more

emissions

respective-

A 10% increase in density was

associated with a 1.2% reduction
in emissions (Barla et al., 2011 as
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2018). Levels of walking and cycling among residents of Toronto’s
core, which has a higher population density and shorter distances
to local shops and services, are over
three times higher than among residents of the suburbs (TPH, 2012).
Communities that are more walkable,

have

cycling

infrastructure,

and easy access to transit make
it easier for people to get around
Park in Halifax, Nova Scotia.
Photo by Kim Perrotta.

through active modes of transpor-

cited in Sallis and Spoon, 2015).

Mixed Land Uses &
Climate

tion and resources on how community design can affect active travel.)

gion (Washington State) found that
use

mix

residential
and

density,

intersection

TPH et al., 2014). (See CAPE’s Active Travel Toolkit for more informa-

A study in the Puget Sound regreater

tation (Designed to Move, 2015;

land
densi-

ty were associated with lower GHG
emissions. A doubling of these factors was estimated to reduce transportation emissions by about 31 to
34% (Hong and Goodchild, 2014
as cited in Sallis and Spoon, 2015).
Various studies have compared residents of suburban neighbourhoods
to residents of more urban neighbourhoods. These studies indicate
that urban residents make twice
as many trips walking, mostly for
utilitarian travel (Gouldson et al.,
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Community Design &
Health
In a health impact assessment of
six cities, in which land-use density
and diversity were increased and distances to public transport decreased,
modelling predicted a reduction in diabetes, cardiovascular disease, and
respiratory disease. The overall estimated health gains were 420-826
DALYs per 100,000 people. The modelling also showed a small increase in
road trauma for cyclists and pedestrians (health loss of between 34 and
41 DALYs per 100,000 population) in
moderate to highly motorized cities
such as Melbourne, London, and Bos-

Example: City of Freiburg,
Germany:

effects reduce energy use (Gould-

Over the past three decades, interventions
in the City of Freiburg (Germany) tripled
the number of bicycle trips, doubled public transport ridership, and decreased the
share of trips by automobile from 38% to
32%, which has significantly reduced GHG
emissions from transportation in the city.
This was accomplished through the implementation of a number of transport and
land-use policies which have encouraged
more walking, cycling and public transport use. An extensive network of bicycle
paths and lanes was built, thousands of bicycle parking spots were created, and the
city centre became a pedestrian only zone.
Transit was expanded and a land-use plan
adopted that identified areas around public
transport stops as places for higher density development. The city also introduced a
transferable flat-rate monthly public transport pass (Buehler and Pucher, 2011).

fits of urban and peri-urban green

son et al., 2018). There is increasing evidence of the health benespace,

including

natural

areas.

Green spaces such as parks or sports
fields facilitate physical activity and
relaxation. They can also provide
safe routes for walking and cycling,
either for travel or recreation, and
may reduce child pedestrian injuries.
They are associated with neighbourhood social cohesion and reductions
in crime and violence. Additional
benefits of urban green space include reduced exposure to noise
and air pollution, reduced cardiovascular disease, depression, anxiety, and stress. Green spaces may
also reduce health disparities as

ton (Gouldson et al., 2018). A review
of the literature indicates that the
health benefit of dedicated bike lanes
ranges between USD$0.33-1.45 per

people living in deprived neighbourhoods benefit more from their presence (Gouldson et al., 2018; Scovronick et al., 2015, WHO, 2016).

kilometre (Gouldson et al., 2018).

A study in Toronto found that the

Green Spaces, Climate
& Health

health benefit of living in a neigh-

Improving

efit of having an extra $10,000 in

urban green spaces not

only helps cities adapt to climate
change it also contributes to climate

mitigation.

Urban

greenery

and tree canopies sequester and
store carbon and by their cooling

bourhood with 10 more street trees
was equivalent to the health benincome per year. People living in
the more treed areas had better
self-reported health and fewer cardio-metabolic conditions (Kardan et
al., 2015). Urban forests within Hal-
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ifax, Montreal Vancouver and Toronto
provide environmental benefits of over

and density on road safety can be re-

$330 million per year. For example, the

duced by implementing road safety

value of a tree in Toronto was estimat-

measures and increasing the avail-

ed to be $7.95 per year, of which $1.87

ability of playgrounds, recreation

was due to air quality improvements,

facilities, parks, and open space.

$0.12 to carbon sequestration and $0.06

Overall if an integrated approach is

for reduction in energy-related pollu-

taken that reduces traffic volumes

tion (Alexander and DePratto, 2014).

and major thoroughfares, increases
transit service, and provides safety

Beware - Community
Design Complications
Increasing
negative

density

may

consequences.

have
These

measures to protect more vulnerable users, than this should result
some
in-

clude increased traffic congestion, increased risk of flooding due to reduced capacity to absorb rainfall, less
green space and increased noise and
air pollution (Gouldson et al., 2018).
Overall the health benefits of cycling more
than outweigh the increased exposure
to air pollution or the risk of collisions.
Providing designated routes away from
the roadside and/or ensuring that these
shifts are made at large scales sufficient
to reduce air pollution levels would reduce
these risks. Providing safe walking and cycling infrastructure, such as protected cycle lanes, can also reduce the risk of collisions. Once active travel mode shares are
high enough (20%), risks of collision are
expected to decrease due to the “safety
in number” effect (Gouldson et al., 2018).
The potential adverse impact of mix-use
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increased travel safety and reduced
collisions (Gouldson et al., 2018).
While tree cover can reduce exposures to air pollution, in certain
configurations, trees can trap the
pollution in the breathing zone of
people by reducing wind speeds
and ventilation along street canyons
(Scovronick et al., 2015). While urban greening may decrease health
disparities, it may result in higher housing costs that reduce affordability (Gouldson et al., 2018).
Given the evidence that dense urban neighbourhoods with low carbon footprints are those that include
both affordable housing and good
access to transit, it is important to
address these pressures which help
cities reduce emissions while increasing quality of life (Cohen, 2018).

Promoting Climate-friendly Agriculture
To reduce the cost to farmers and consumers,
fuels used in farming or fishing in Canada
have been exempt from fuel taxes and are
also exempt from the carbon tax (Canada,
2018a).
“Some farmers, particularly in the Prairies,
are using different techniques that keep carbon in the soil. One witness estimated the
value of this trapped or “sequestered” carbon
at $1 billion, if carbon dioxide were valued at
$15 a tonne” (Canada, 2018b).

es in the climate impacts agricultural production, and on the other, the
way food is produced, how it is transported, the type of food that is eaten, and the amount that is wasted,
contribute to climate change (Ranganathan et al., 2016; TPH, 2017).
Globally, agriculture uses about 70%
of freshwater, around 40% of land,
and contributes up to 30% of greenhouse-gas emissions (Willett et al.,
2019). The main GHGs from agricultural production are short-lived cli-

If fuel tax exemptions were replaced by incentives for carbon sequestration, this would
contribute to climate action in two ways –
encouraging a reduction in fuel use and increasing the incentive for farmers to sequester carbon.

mate pollutants – methane and ni-

Agriculture And Food

30%).

In 2014, Canada’s agriculture and agrifood sector accounted for 6.7% of Canada’s gross domestic product (GDP) and
one in eight (12.5%) jobs in Canada,
employing 2.3 million people. Half of
this sector’s GHGs come from livestock,
with the rest from crops and on-farm
energy and transport (Canada, 2018b).

trous oxide (Scovronick et al., 2015).
There is a wide range of estimates
of the contribution of agriculture and
food to global GHG emissions (15Estimates that include on-

farm energy use, land use change,
food distribution, processing, retail,
preparation and/or waste attribute a
larger proportion of total GHGs to the
food and agriculture sector (Willett
et al., 2019; Swinburn et al., 2019).

Food & Climate
Emissions

from

agriculture

(live-

stock and crop production) and forestry accounted for about 10% of

Climate Change & Food
Production

Canada’s GHG emissions in 2014.

The relationship between climate and

2016). The EAT-Lancet Commission

food is multi-faceted. On one side, chang-

and the World Resources Institute

These are projected to remain relatively constant until 2030 (Canada,
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both indicate that achieving healthy

GHG emissions related to diets. Sim-

diets for everyone requires a shift to

ply moving from eating beef, veal, or

healthy diets, with large reductions in

lamb to chicken or pork would greatly

food losses and waste, preservation

reduce GHG emissions (Searchinger

of ecosystems and improvements in

et

food production practices (Searchinger
et al., 2018; Willet et al., 2019).

al.,

2018).

Increasing

the

(See

Figure

2)

consumption

of

plant-derived foods while reducing

The World Resources Institute estimates

meat, as appropriate, is an afford-

that the average American diet causes

able approach to improving nutri-

emissions of nearly 17 t CO2eq per year

tion (TPH, 2017). The EAT-Lancet

– similar to the per capita emissions

Commission identified a healthy diet

from energy use in the United States.

as one that is rich in fruits, vegeta-

While beef provide just 3% of calories,

bles, and plant proteins with some

the production of beef uses about half of

animal proteins. Such a diet would

land-use and releases about half of the

mean more than a 50% global re-

Figure 2: Impact of different diets on land use and carbon emissions Source: https://www.wri.org/
blog/2016/04/sustainable-diets-what-you-need-know-12-charts
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An assessment of diets in different reduction in consumption of unhealthy

gions of the world found that mov-

foods, such as red meat and sug-

ing towards diets rich in plant-derived

ar, and a 100% increase in con-

foods could reduce global mortality by

sumption of healthier alternatives,

6 to 10% and food-related GHG emis-

including fruits, nuts, vegetables,

sions by 29 to 70% by 2050 (Spring-

and legumes (Willet et al., 2019).

mann et al, 2016; Willet et al., 2019).

Food & Health

Milner and colleagues (2015) concluded

Canadians eat more meat and fewer vegetables and fruits than is recommended

for

health.

Lowering

meat intake and increasing intake of
foods of plant origin would be beneficial for the health of many people in Canada. Foods of plant origin
are health protective in many ways
and plant proteins, including pulses, legumes, nuts, and seeds, are
good sources of magnesium, fibre,
and unsaturated fats (TPH, 2017).

that if the average UK dietary intake were
optimised to comply with the WHO recommendations, it would reduce GHG emissions by 17%, and save almost 7 million
years of life lost prematurely in the UK
over the next 30 years and increase average life expectancy by over eight months.
Greater reductions in GHGs with additional benefits to health would also be possible with a more substantial change in
diets. However, diets that would reduce
GHG emission reductions by more than
40% could compromise health by reducing the variety of foods eaten and limiting intake of healthy foods such as fruits
and nuts. Aleksandrowicz and colleagues
(2016) reviewed the available evidence
and concluded that a higher reduction in
GHGs is possible - as high as 70-80%.

Food Waste & Climate
Food loss and food waste occur at the
production, handling and storage, processing, distribution and marketing and
consumption stage. This loss and waste
Child holding blueberry. Photo by Markus Spiske
on Unsplash.

contribute to emissions of GHG – from the
use of fossil fuels during the production
and handling of food to the creation of
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methane when waste food is disposed
in landfills, the most common form
of waste disposal in Canada (Boston
et al., 2017). In Canada, landfill disposal contributes about 4% of GHGs,
most of which is due to food waste.
In Canada, one third of food produced for human consumption is

Approaches to Carbon Pricing
There are essentially two approaches to
carbon pricing – a carbon tax and emissions trading (also known as cap and trade).
They can be used independently or in combination.
•

wasted: consumers account for 47%
of this waste. The other 53% of
wasted food is generated along the
value chain when food is produced,
processed, transported, sold, and
prepared and served in commercial
and institutional settings.

About

60% of the food that is thrown out
could have been eaten and considered avoidable food waste. Avoidable
food waste can increase the cost
of food by 10% or more (Boston et
al., 2017; Gooch and Felfel, 2014).

Supportive Policies
Carbon Pricing
Encourages
Transformation

•
•

A carbon tax sets a price on carbon
emissions but does not set a target for
the quantity of GHG emissions allowed.
While they are no assurances that
emissions will reduce, it provides more
certainty on the price of carbon which
helps businesses and others plan their
investments accordingly. It is relatively
easy to administer.
An emission trading system (ETS) sets
the maximum release of GHG that is
allowed but does not set a price, which
is set by the market. While it provides
more certainty on the reductions to be
achieved, the cost can fluctuate very
widely. It is more difficult to administer
and usually limited to certain industrial
sectors of the economy.

Regulations that set performance standards
or limits on GHG emissions indirectly increase the price on carbon (Kossoy et al.,
2015; OECD and World Bank, 2015).

There is broad agreement that putting

do not. [Emphasis added] Carbon

a price on carbon is essential if we are

prices can gradually lead to struc-

to transition to a low-carbon economy.

tural transformations by enhancing

“Carbon pricing helps level the playing field between activities that impose climate change damages and
low- or zero-emissions activities that
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the competitiveness of low-carbon
firms and increasing the costs of
emissions-intensive

activities.

En-

suring that carbon pricing schemes
are fair requires policies and tem-

porary protection measures that support
a smooth transition for affected people” (OECD and World Bank, 2015: p.4).
The Canadian government has set a carbon price of $10 per t CO2eq in 2018
that will increase to $50 in 2022 (Canada, 2018a). While progress is being made
globally, the carbon price in most jurisdictions, including Canada, are substantially
lower than those needed to be consistent
with the goal of the Paris Agreement. Various factors, including the make up of a
national economy and the cost of alterna-

carbon pricing does not impede industrial growth, nor result in a shift
of production to other jurisdictions
(Carbon Pricing Leadership Coalition,
2016). In British Columbia the tax
resulted in 5-15% reduction in GHG
with no negative impact on the economic growth (Narassimhan et al.,
2017). Sweden, which introduced a
carbon tax in 1991 that is now approximately US$125 per tonne, has
seen its GDP increase by 78% while
GHG emissions decreased by 26%

tive energy, influence the rate needed for

since that time (Sweden, 2019).

a carbon tax to be effective in reaching

Concerns about equity impacts can

the desired reduction in GHG emissions.
Higher carbon prices will be needed to
meet the 1.5°C global warming target.
According to the High-Level Commission on Carbon Prices (2017), to meet
the goals of the Paris Agreement, prices
would need to be in the range of US$4080 per t CO2eq by 2020, rising to US$50100 per t CO2eq by 2030, as long as they
were accompanied by other supportive

be a barrier to the adoption of carbon
pricing. However, negative effects
can be mitigated through effective
policy design and revenue redistribution. For example, British Columbia
provides a tax credit for low-income
households. A review found that, on
average, the Low-Income Climate
Action tax credit received was more

policies (World Bank and Ecofys, 2018).4

Carbon Pricing, Economy
& Equity
A common perception is that carbon pricing, either through a carbon tax or emissions trading scheme, will have a negative
impact on the economy. Early evidence
from California, British Columbia, and

Taking into account uncollected tax on externalized costs such as air pollution, carbon emissions, transport fuels, and traffic
congestion, the International Monetary
Fund (IMF) estimated that Canada’s fossil fuel subsidies were effectively $26 billion in 2011, $34 billion in 2013 and $46.4
billion in 2015 (Climate Scorecard, 2018;
Touchette, 2015).

Québec suggests that the adoption of
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than the amount paid in the carbon tax

subsidies to renewable energy (Shirai

by low-income households, making

and Adam, 2017). Between 2013-2015

them better off overall (Kossoy et al.,

Canada paid an average of $3.314 bil-

2015; OECD and World Bank, 2015).

lion per year to the oil and gas indus-

Fossil Fuels Subsidies

try in various forms of incentives or

A price on carbon will encourage re-

field development, extraction, and ex-

duction in the use of fossil fuels and act

ploration

as an incentive to invest and deploy

Policies Harmful to
Climate & Health

lower-emitting sources of energy,
including renewable energy. In con-

subsidies

associated
(Climate

with

production,

Scorecard,

2018).

trast, fossil fuel subsidies and other

Current regulations as well as economic

incentives that encourage fossil fuel

and financial policies continue to privilege

use, slow the transition to a low-car-

carbon-intensive activities, rather than

bon economy. Misaligned or count-

promoting sustainable development. Pol-

er-productive policies undermine the

icies that reduce the cost of energy, espe-

intent of carbon pricing and need to

cially fossil fuels, increase energy demand

be scaled back. This will then provide

and associated GHG emissions. Other

a consistent signal to consumers,

examples of climate-harmful subsidies

producers and investors (Funkhouser,

include incentives for gas and diesel ve-

2018; World Bank and OECD, 2015).

hicle production, parking provisions, and

While subsidies to the fossil fuel industry are declining, they continue
to be substantial and larger than

agricultural support for animal husbandry
(NCE, 2018; OECD and World Bank, 2015).
Over the last 70 years, urban planning,

The majority of emission reductions need to come from individuals and countries that
have the highest emissions.
The World Bank (2019) estimates that in 2014 global GHG emissions were 4.97 tCO2eq
per person, while in Canada 15.12 tCO2eq per person.
Oxfam (2105) estimated that the richest 10% of people were responsible for 49% of
global emissions, while the poorest 50% released only about 10% of GHGs.
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Just Transition Task Force
In 2018, the Canadian government created
a Task Force on the Just Transition for Canadian Coal-Power Workers and Communities. A “just transition” aims to minimize
the impact on workers and communities in
the transition to a low-carbon economy. It
involves workers and their communities to
enable them to succeed and benefit from
the transition (ECCC, 2018b).

21% lower and deaths from air pollution
related to the use of fossil fuel 55% lower.
At the same time, government revenues
and social welfare would have increased by
4% and 2.2% of global GDP, respectively.

Ensuring a Just
Transition: Fairness &
Climate Reductions
To address fairness, it is important to
know who is responsible for the GHG
emisisons: Is it the producer or the

transport and fiscal policies have

consumer of the product or service?

all contributed to communities that

It could be argued that the consumer

make people reliant on automobiles

should bear this responsibility. Howev-

for transportation. Fiscal policies,

er, producers also benefit from income

such as development charges, low

or revenues related to their activities.

fuel excise tax, and assistance to
automotive and oil and gas industries, have encouraged automobile
and fossil fuel use, as well as the
creation of low-density communities (Blais, 2011; Gouldson et al.,

In addition, people or organisations have
more control over emissions they control directly compared to indirect emissions such as those released during the
production and distribution of a good or

2018; Lowe, 2014; Sewell, 2009).

service. This suggests a joint-respon-

Coady and colleagues (2017) esti-

sumers. It is important that people and

mated that on a global level, subsidies

organizations who benefit from the pro-

(including the cost of externalities)

duction and consumption of goods and

were 6.5% of global GDP at $4.9 tril-

services that release GHGs each take

lion in 2013 and $5.3 trillion in 2015.

their full share of the responsibility.

Of these, 22% were societal costs of
climate change and 46% were the
costs of air pollution. Had such subsidies not been in place, global GHG
emissions in 2013 could have been

sibility

between

producers

and

con-

GHG Emissions Per
Person
GHG emissions can be estimated based
on production or consumption. The IPCC
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ita GHG emissions in these provinces reflect the heavy emissions from
industries in these provinces rather than from individual households.
A different measure is the carbon
footprint which estimates releases of
GHGs due to consumption. It takes
into account both the emissions
produced directly (for example fuel
used) and those that were released
during the production of the goods
or services consumed (the emissions
used during the extraction, refining,
and distribution of the fuel) (HoornWind turbine by the ocean. Photo by Anna
Jiménez Calaf on Unsplash.

weg et al., 2011). There is a strong
association between income and carbon footprint: people and societies
that have higher incomes have larg-

compiles information on emissions

er footprints (Simas et al., 2017;

from production which is useful to

Wiedmann et al., 2015). Growing in-

estimate the total amount of GHGs

come inequality that is occurring in-

released into the atmosphere. From

creases this inequity (Kenner, 2016).

a production perspective, GHG emis-

Transition to LowCarbon Economy

sions emitted per person (i.e. per capita) in Canada vary widely. Canada’s
average per capita GHG emissions

The phase-out of fossil fuels will have

was 20 t CO2eq in 2016. Quebec had

major impacts on people and fami-

the lowest per capita emissions at

lies involved in the fossil fuel indus-

9.5 t CO2eq while Saskatchewan had

try, as well as communities where

the highest at 69.5 t CO2eq. The high

industry facilities are located. By

per-capita emissions of Alberta and

using some of the revenues from

Saskatchewan reflect the GHG emis-

carbon pricing and savings from the

sions from the oil and gas sector in

elimination of subsidies, we can ease

those provinces; for products which

the transition for workers and foster

are mostly exported. So, the per-cap-

economic diversification to trans-
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form the economies in their communities.
An Energy Transition Plan can provide a
framework for strategic assistance, re-

•

training and targeted social protection
that will be needed. Involvement of ener-

•

gy companies, workers, and civil society in
this process will also facilitate the transition
(Gerasimchuk et al., 2018; NCE, 2018).

Potential for New
Opportunities
The transition to a low-carbon economy,

•

if managed well, offers the potential for
new opportunities; it can support eco-

•

nomic diversification, the creation of decent jobs, and more equitable growth.
For example, in Australia’s Port Augusta,
workers were able to get an agreement

•
•

to replace a dying coal-fired power station with a solar thermal plant. This allowed local energy workers to transfer

•

their skills to the new technology and
the community to remain an energy hub

•

(NCE, 2018). As the Lancet Commission
on health and climate change noted in its

•

report: “Achieving a decarbonised global
economy and securing the public health

•

benefits it offers is no longer primarily a
technical or economic question – it is now a

•

political one” (Watts et al, 2015: p.1862).
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Endnotes
•
•

•

•

1. CO2eq: Carbon dioxide equivalent – converts greenhouse gases to the same warming potential as CO2
2. Micro-hydro is a type of hydroelectric power that
typically produces from 5 kW to 100 kW of electricity
using the natural flow of water. https://en.wikipedia.org/wiki/Micro_hydro (accessed 2019-02-25).
3. Primary energy refers to energy sources in their
natural or original form, such as coal, oil, natural
gas, wind, water, and sun. Secondary energy refers to energy that has undergone some form of
transformation from its primary form to the form in
which it is used, such as coal to electricity, crude oil
to gasoline, or hydro to electricity (Robins, 2017).
4. The range reflects in part that, to be effective, carbon prices need to be higher in high-income countries
as compared to low- and middle-income countries.
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