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Introduction
Climate change is the biggest global health threat of the
21st century,1 and tackling it could be our greatest health
opportunity.2 In this era of strained ecological systems,
is clear that our ability to optimize Planetary Health,
defined as “the health of human civilization and the natural
systems upon which it depends,”3 will define wellness
globally for generations to come.
This briefing, launched in parallel with the 2018 International
Lancet Countdown on Health and Climate Change, focuses
on the links between climate change and health, and
their implications for Canadian policymakers. It has been
developed in conjunction with the Canadian Medical
Association and the Canadian Public Health Association,
and draws on data provided by the Lancet Countdown
to make evidence-informed recommendations.
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Strategic Partners

About the Lancet Countdown
The “Lancet Countdown: Tracking Progress on Health and Climate Change” is a global, interdisciplinary
research collaboration between 27 academic institutions and inter-governmental organizations.
It monitors progress on the relationships between health and climate, and their implications for
national governments, reporting annually. The 2018 report presents data on 41 indicators selected
following a consultation process in 2017. These span 5 domains, from health impacts and adaptation,
to mitigation and the economic and political drivers of response.2

About the Canadian Medical Association
The Canadian Medical Association (CMA) unites physicians on national health and medical matters.
Formed in Quebec City in 1867, the CMA’s rich history of advocacy led to some of Canada’s most
important health policy changes. As we look to the future, the CMA will focus on advocating for
a healthy population and a vibrant profession.

About the Canadian Public Health
Association
The Canadian Public Health Association (CPHA) is a national, independent, non-governmental
organization that advances public health education, research, policy and practice in Canada and
around the world through the Canadian Journal of Public Health, position statements, discussion
documents and other resources.

Recommendations for 2018
Recommendation 1
Coordinate federal governmental departments, local governments and national institutions
to standardize surveillance and reporting of heat-related illness and deaths; develop knowledge
translation strategies to inform the public about the threat of heatwaves to health; and generate
a clinical and public health response plan that minimizes the health impacts of heat now, and
anticipates worsening impacts to come as climate change progresses.

Recommendation 2
Rapidly integrate climate change and health into the curriculum of all medical and health
sciences faculties.

Recommendation 3
Increase ambition in reducing greenhouse gas emissions and air pollution in Canada and twin this
with an emphasis on Just Transition Policies to support an equitable transition for people who work
in the fossil fuel industry as the energy economy transforms.

Recommendation 4
Phase out coal-powered electricity in Canada by 2030 or sooner, with a minimum of two thirds
of the power replaced by non-emitting sources, and any gap made up by lowest-emitting natural
gas technology in a system designed to minimize fugitive methane emissions.

Recommendation 5
Apply carbon pricing instruments as soon and as broadly as possible, enhancing ambition gradually
in a predictable manner, and integrate study of resulting air pollution-related health and healthcare
impacts into ongoing policy decisions.

Recommendation 6
Ensure consistent, pro-active external communications by health-related organizations pointing out
the links between climate change and health impacts in real time as events that have been shown
to be increasing due to climate change (e.g. heat waves, spread of tick-borne disease, wildfires,
extreme weather) occur.

Recommendation 7
Fund increased study into the mental health impacts of climate change and psychosocial adaptation
opportunities.

Key Messages from the 2018 International
Lancet Countdown Report
•

Present day changes in labour capacity, vector-borne disease, and food security provide early
warning of compounded and overwhelming impacts expected if temperature continues to rise.
Trends in climate change impacts, exposures, and vulnerabilities demonstrate an unacceptably high
level of risk for the current and future health of populations across the world.

•

A lack of progress in reducing emissions and building adaptive capacity threatens both human
lives and the viability of the national health systems they depend on, with the potential to disrupt
core public health infrastructure and overwhelm health services.

•

Despite these delays, trends in a number of sectors are breathing life in to the beginning of
a low-carbon transition, and it is clear that the nature and scale of the response to climate change
will be the determining factor in shaping the health of nations for centuries to come.

•

Ensuring a widespread understanding of climate change as a central public health issue will
be vital in delivering an accelerated response, with the health profession beginning to rise
to this challenge.2

Figure 1: Health Impacts of Climate Change. Credit: M.Lee for the US Lancet Countdown Brief

Overview of the Health Impacts
of Climate Change in Canada
Though Canada’s well-developed healthcare and public health system provides advantages
in terms of initial adaptation to climate change, as a circumpolar country it contains
some of the most rapidly-warming areas in the world: observed temperatures in Inuvik,
Northwest Territories have increased by 3°C in the past 50 years.4
Rapid change in the Arctic is already increasing health risks from food insecurity due to decreased
access to traditional foods,5, 6 decreased safety of ice-based travel, and mental health impacts from
changed landscapes.7,8
Health concerns in the rest of Canada vary by region, but include increased heat stroke and death;
6,9
more intense and prolonged pollen seasons with the potential to cause additional hay fever and
asthma exacerbations;6 trauma, post-traumatic stress disorder and displacement from wildfire and
floods;10-12 spread of Lyme disease;13,14 cardiorespiratory impacts from worsening air pollution due
to wildfires,15 and increased ground-level ozone.6
Milder winters and increased precipitation in parts of the country could potentially improve
agricultural yields, and thus reduce food insecurity, but this is balanced by the possibility of cropdamaging severe weather and drought in other areas.16 There is an increased risk of water-borne
disease following changed precipitation patterns, and of greater exposure to higher levels of
ultraviolet radiation.6 The potential for ‘tipping cascades’ makes the risk of rapid and dramatic climate
change impacts more difficult to predict and more likely.17

Heat-Related Health Impacts

Indicator 1.2 Health Effects of Temperature Change
The health impacts of warmer summers were vividly demonstrated in 2018, with more than
90 people suspected to have died as a direct result of a heat wave in Quebec in July.18 Health-related
impacts of heat include including heat rash, heat edema,19 heat stress, heat stroke, cardiovascular
disease and renal disease.2 Preliminary evidence has also linked heat with increased suicide risk.20
Impacts are most common in vulnerable populations such as adults over 65 years, the homeless,21
urban dwellers and people with pre-existing disease.2
Humans around the globe are having to cope with hotter temperatures. The international Lancet
Countdown report found that in 2017 the mean global summer temperature increase relative to the
1986-2008 reference period was 0.3°C, with the change experienced by humans (i.e., populationexposure-weighted) more than double that, at 0.8°C. This discrepancy results largely from the fact
that populations are migrating in to the areas worst affected by climate change.

Figure 2: Mean area and population-exposure-weighted summer temperature change in Canada and globally
from 2000 to 2017.

As a northern country that must also manage mortality due to cold temperatures,22,23 health
authorities in Canada are now increasing their response to the health risks of extreme heat.24
Lives can be saved by having integrated surveillance and monitoring systems to gather data on
heat-related illness and death, and integrating this into a pro-active public health response.25
Elements of this include forecasting heat events and ensuring cooperation between public health,
emergency management officials and community-members to issue alerts and ensure that vulnerable
people such as the elderly have adequate access to water and cool-air shelters.26 Longer term
strategies include creating urban areas rich in green space that minimize the urban heat island effect,
and buildings designed with natural ventilation in mind in order to reduce the need for
air conditioning,26 which can lead to increased energy use, and health-harming air pollution.27
A well-trained workforce is required to respond to these challenges. The Canadian Public Health
Association’s Ecological Determinants Group on Education has been working to integrate an ecosocial approach into public health education,28 including facilitating the participation of the Canadian
Federation of Medical Students in an International Federation of Medical Students’ Associations
initiative which seeks to see climate change and health gain a foothold in curricula by 2020 with fuller
integration by 2025.29

Recommendation 1
Coordinate federal governmental departments, local governments and national institutions
to standardize surveillance and reporting of heat-related illness and deaths; develop knowledge
translation strategies to inform the public about the threats of heatwaves to health; and generate
a clinical and public health response plan that minimizes the health impacts of heat now and
anticipates worsening impacts to come as climate change progresses.

Recommendation 2
Rapidly integrate climate change and health into the curriculum of all medical and health
sciences faculties.

Health Costs of Energy and Air Pollution
Towards a healthier, low-carbon world.

Canada is not doing its fair share to reduce greenhouse gas (GHG) emissions. In 2016, Canadian
emissions were 704 MT CO2eq, an actual increase of over one hundred megatonnes since 1990.30
In contrast, the United Kingdom reduced its greenhouse gas emissions 41% between 1990 and
2016,31 and China is hitting its greenhouse gas targets ahead of schedule.32 The 2017 Canadian
Federal Auditor General’s report estimated that emissions in 2020 are projected to be 111 MT
CO2eq above Canada’s 2020 target of 620 MT CO2eq.33 In 2016, the Canadian transportation
sector accounted for 25% of total national emissions, while the oil and gas sector accounted for
26% of total national emissions, having gone up 70% from 107 Mt CO2eq in 1990 to 183 Mt CO2eq
in 2016, an increase that is mostly attributable to higher levels of production of crude oil and the
expansion of the oil sands industry.30
Business-as-usual emissions trajectories currently have the world on course to 2.6-4.8°C of
warming by 2100.34 As the 2018 Lancet Countdown states, “present day changes in labour capacity,
vector-borne disease, and food security provide early warning of compounded and overwhelming
impacts expected if temperature continues to rise. Trends in climate change impacts, exposures,
and vulnerabilities demonstrate an unacceptably high level of risk for the current and future health
of populations across the world.”2
In an effort to alter course, in December 2015, 195 countries, including Canada, signed the Paris
Agreement, which pledges to keep the global mean temperature rise to well below 2°C. A recent
report by the Intergovernmental Panel on Climate Change underlines the health benefits of keeping
warming to 1.5°C,13 but makes clear the magnitude of that challenge, stating, “global warming is likely
to reach 1.5°C between 2030 and 2052 if it continues to increase at the current rate.”35 It finds that
in order to stay below 1.5°C, “global net human-caused emissions of carbon dioxide (CO2) would
need to fall by about 45 percent from 2010 levels by 2030, reaching ‘net zero’ around 2050.”35
There are signs of progress: the 2018 Lancet Countdown reports that in 2017 there were 157
Gigawatts (GW) of new installed renewable energy, as compared to 70 GW of fossil fuel capacity;
a 50% increase in the uptake of electric vehicles across the global rolling stock; and a cumulative total
of $33.6 billion USD now divested of fossil fuels by health institutions.2
Many policies that reduce greenhouse gas emissions also decrease air pollution, resulting in immediate
benefits to health and healthcare cost savings, as described in the next section.

Indicator 3.5.2 Premature Mortality from Air Pollution by Sector
Headline Finding: Data for Canada provided by the Lancet Countdown shows a total of 7142 deaths
from chronic exposure to anthropogenic PM2.5 air pollution in 2015, (Figure 3) resulting in a loss in
economic welfare for Canadians valued at approximately $53.5 billion.36
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Figure 3: Annual Premature Deaths from Ambient PM2.5 in Canada

The 2018 International Lancet Countdown report found that fine particulate ambient air pollution
(PM2.5) resulted in more than 2.9 million deaths globally in 2015, with coal responsible for about
16% of this.2 These numbers are based on chronic exposure and include deaths from ischemic heart
disease, stroke, lung cancer, acute lower respiratory infections and COPD.
Health Canada estimated in 2017 that 9,500 deaths per year in Canada are attributable to abovebackground concentrations of PM2.5.37 A 2016 report by the World Bank showed 9,466 deaths
in Canada in 2013 due to PM2.5 with direct welfare costs of US$40.4 billion (2011 prices).38 This
analysis by the Lancet Countdown showed 7142 deaths including 345 deaths from coal-fired power
plants; another 105 from coal-related industries; 2,762 deaths from non-coal industry; 1063 from
Land-based Transport; and 1282 from Agriculture.2 Using official Health Canada methodologies,
this translates into a loss in economic welfare for Canadians valued at approximately $53.5 billion.36
In addition to its air-pollution-mediated mortality impacts, in 2016 the Canadian transportation sector
accounted for 25% of national GHG emissions.30 The 2017 Lancet Countdown Briefing for Canadian
Policymakers showed that Canada has quite a low proportion of trips taken via means of sustainable
transport including by transit, bike or on foot,39 and recommended the development of a National
Active Transport Strategy.39 Multiple health benefits would stem from this: exercise reduces anxiety40
and depression;41 commuting on foot or by bike has been shown to decrease cardiovascular mortality,
and cycling decreases all-cause mortality and mortality from cancer. 42
To reduce coal-related morbidity, mortality, and greenhouse gas emissions, the Government of
Canada has committed to an accelerated phase out of unabated coal-fired power by 2030.43
As per the Regulatory Impact Analysis Statement of the proposed amendment to existing legislation
on GHGs from coal-fired generation, the expected resulting reduction in cumulative GHG emissions
is approximately 100Mt,44 with $3.6 billion in avoided climate change damage benefits, and $1.3 billion
in health and environmental benefits from air quality improvement.44 The Pembina Institute previously

estimated health benefits of $5 billion in a scenario where coal-fired plants are shut down after
40 years of operation or by 2030, and which assumes the replacement of coal power by two thirds
renewables and one third best-in-class gas-power.45
A transition which proceeds as much as possible directly from coal-fired to renewably-generated
electricity is required. Methane, the primary component of natural gas, has 84 times the GHG
potential of CO2 over a twenty year period,46 and the upstream extraction and transport system
is leaky,47-49 leading to near-term warming risks. Additionally, an increasing proportion of natural gas
in Canada is being produced via hydraulic fracturing,50 for which evidence is accumulating of negative
impacts: a quantitative assessment of the peer-reviewed scientific evidence from 2009-2015 indicated
that 84% of studies on public health, 69% of studies on water and 87% of studies on air quality
showed concerning findings.51
Encouragingly, Canada’s coal phase-out commitments enabled the Canadian Government to join
forces with the United Kingdom at COP23 to launch the Powering Past Coal Alliance, which now
has at least 60 national, provincial, state, city, business and organizational members.52 In Canada,
a Just Transition Task Force has been created to support coal workers as they move towards new
employment.53 This important initiative would do well to expand to support the social determinants
of health of fossil-fuel-industry workers across Canada as the nation transforms its energy economy.

Recommendation 3
Increase ambition in reducing greenhouse gas emissions and air pollution in Canada and twin this with
an emphasis on Just Transition Policies to support an equitable transition for people who work in the
fossil fuel industry as the energy economy transforms.

Recommendation 4
Phase out coal-powered electricity in Canada by 2030 or sooner, with a minimum of two thirds
of the power replaced by non-emitting sources, and any gap made up by lowest-emitting natural gas
technology in a system designed to minimize fugitive methane emissions.

Financial and Economic Drivers
of a Low-Carbon Transition

Indicator 4.7 Coverage and Strength of Carbon Pricing

This section co-authored by Nicholas Rivers, Canada Research Chair in Climate and Energy Policy.
Headline Finding: When the Chinese National Emissions Trading Scheme comes online this year,
approximately 20% of global anthropogenic GHG emissions will be subject to a carbon price.2
The 2015 Lancet Commission on Climate Change and Health stated, “The single most powerful
strategic instrument to inoculate human health against the risks of climate change would be for
governments to introduce strong and sustained carbon pricing, in ways pledged to strengthen over
time until the problem is brought under control. Like tobacco taxation, it would send powerful signals
throughout the system, to producers and users, that the time has come to wean our economies off
fossil fuels, starting with the most carbon intensive and damaging like coal.”54 On the basis of this
argument, the Canadian Medical Association passed a motion at its General Council in 2015
to “promote the health benefits of a strong, predictable price on carbon emissions.”55
News of increasing carbon pricing coverage internationally comes at a critical juncture for Canada.
Carbon prices currently apply to 75% of greenhouse gas emissions in British Columbia, 72% in
Alberta, 84% in Ontario, and 81% in Quebec, such that in total 61% of emissions in Canada are
subject to a carbon price (42% after Ontario’s proposed cap-and-trade elimination).56
The federal carbon pricing backstop is due to come into effect in 2019. It will start at a minimum
of $10 per tonne in 2018, and rise by $10 per year to $50 per tonne in 2022.57 Successful application
of the federal carbon pricing backstop in 2019 will result in coverage of 79% of total Canadian
emissions by a carbon price.56 The current plan will be revenue-neutral at the federal level, with
all proceeds staying in the province in which they were collected.58 About 70% of Canadians will
receive as much or more back in rebates as what they paid.58
A review of studies of BC’s carbon tax showed that it has reduced emissions in the province by
5-15% compared to what they would have been without the tax, and that the tax has had negligible
effects on aggregate economic performance.59 Similar reductions in emissions in response to carbon
prices have been found in other jurisdictions.60,61
A neglected part of the public conversation is the impact carbon pricing could have on human health,
via decreases in the air-pollution-related deaths detailed in section 3.5.2. A study in the US found that
“monetized human health benefits associated with air quality improvements can offset 26-1050% of
the cost of US carbon policies.”62 Similarly, a recent study from China which simulated the impact of
a price on CO2 emissions consistent with China’s pledge to reach a peak in CO2 emissions by 2030,
found that “national health co-benefits from improved air quality would partially or fully offset policy
costs depending on chosen health valuation.”63 There is a critical need to carry out similar studies in
the Canadian context.

Recommendation 5
Apply carbon pricing instruments as soon and as broadly as possible, enhancing ambition gradually
in a predictable manner, and integrate study of resulting air pollution-related health and healthcare
impacts into ongoing policy decisions.

Indicator 5.1 Media Coverage of Health and Climate Change

Headline Finding: Against a backdrop of a 42% global increase in media coverage between 2007
and 2017, the average aggregate number of articles per year referencing both climate change and
health in 3 Canadian Newspapers (The Globe and Mail, The Toronto Sun, and The National Post)
dropped 24% from 98 in 2009 to 75 in 2017. (Data courtesy of the Lancet Countdown)
Media coverage is critical for helping populations become aware of the risks of climate change,
and in influencing public support for national policy change.64 Research shows that presenting climate
change in a health frame, as opposed to as an environmental or security issue, is the best way to elicit
emotional reactions consistent with support for climate change mitigation and adaptation,65
and that more strongly positive reactions are associated with information about the health benefits
of mitigation policy (e.g. the number of asthma exacerbations that will be saved as a result of the
phase-out of a coal-fired power plant) than with information about health risks.66
A 2017 poll commissioned by Health Canada demonstrates quite a high level of public concern
related to climate change: 79% of Canadians are convinced that climate change is happening, and of
these, 53% accept that it is a current health risk, and 40% believe it will be a health risk in the future.67
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Figure 4: Number of articles in specific newspapers covering Climate Change and Health. Data provided by the
Lancet Countdown.2

The three Canadian newspapers in the dataset, The Globe and Mail, The Toronto Star, and The National
Post, each saw a drop in climate change and health coverage, with the average number of articles per
year in Canada decreasing 24% from 98 in 2009 to 75 in 2017. In contrast, over the same period, the
New York Times saw an increase of 86%. (Figure 4)

Recommendation 6
Ensure consistent, pro-active external communications by health-related organizations pointing out
the links between climate change and health impacts in real time as events which have been shown
to be increasing due to climate change (e.g. heat waves, spread of tick-borne disease, wildfires,
extreme weather) occur.

Case Study: Canadian Contributions to
Understanding of Climate Change, Mental
Health and Ecological Grief
Climate-related weather events and environmental change have been linked to elevated rates
of depression, anxiety, and pre-and-post-traumatic stress; increased drug and alcohol usage;
and increased suicidal ideation, suicide attempts and death by suicide.68 As a result, mental health
considerations are likely to be increasingly included in climate vulnerability and impact assessments.69
Research in Canada has particularly contributed to the evolution of concepts such as “solastalgia,”
explained as ‘feeling homesick when you’re still at home,’ ecological grief and eco-anxiety.68
Canada’s Arctic is one of the most rapidly-warming areas on earth, and has been inhabited for
millennia by Indigenous communities whose close connection to and knowledge of the land
make them sensitive observers of ecological change. A multi-year, community-driven enquiry into
the mental health impacts of environmental change in the community of Rigolet, Nunatsiavut,
demonstrated that climate change is “negatively affecting feelings of place attachment by disrupting
hunting, fishing, foraging, trapping, and traveling, and changing local landscapes--changes which
subsequently impact physical, mental, and emotional health and well-being.” These results called for
an understanding of place-based attachment as a vital indicator of health and well-being.7
Southwest of Rigolet, in the high subarctic area surrounding the Northwest Territories’ capital
of Yellowknife, the “SOS-Summer of Smoke” project investigated the health and wellness impacts
of a prolonged smoke and fire exposure in 2014.11 It found double the normal rates of emergency
department visits for asthma, and interview analysis revealed strong themes of isolation, fear, loss of
connection to the land and to traditional summertime activities; lack of physical activity; and a feeling
of ecological grief or eco-anxiety, as participants placed the summer in the overall context of the
changing climate and wondered if such summers would become the “new normal.”11
A recent paper in Nature Climate Change defined ecological grief as, “the grief felt in relation to
experienced or anticipated ecological losses.68 It points out that, “grief is a natural and legitimate
response to ecological loss, and one that may become more common as climate impacts worsen.”68
Both the SOS study and the paper on ecological grief were published in spring 2018, just prior to one
of western Canada’s most severe wildfire seasons on record. As millions of Canadians sat blanketed
in smoke, media interest in the concepts of solastalgia and ecological grief was unprecedented,12,70
opening up new discussions that, at the very least, decrease people’s feelings of loneliness in their
grief. Grief and mourning has “we-creating” capacities, allowing for opportunities to reach across
differences to connect with others.68 Though difficult, these conversations may well create new
possibilities in the pursuit of a healthy approach to climate change.

Recommendation 7
Fund increased study into the mental health impacts of climate change and psychosocial
adaptation opportunities.

Follow-up on Recommendations from
the 2017 Lancet Countdown Briefing
for Canadian Policymakers
Policy Recommendation #1
Ensure funding of research and best practice information sharing between public health communities
in different regions to fine tune adaptation capacity to severe weather events.
Health Canada recently launched a multi-year funding program to support approximately 10 projects
and begin a Community of Practice to help the health sector develop vulnerability and adaptation
assessments. The Public Health Agency of Canada also has an Infectious Disease and Climate Change
Fund, and Indigenous Services has developed “Canada’s Climate Change and Health Adaptation
Program for First Nations South of 60°.”71

Policy Recommendation #2
Phase out coal-powered electricity in Canada by 2030 or sooner, with a minimum of two thirds
of the power replaced by non-emitting sources, and any gap made up by lowest-emitting natural gas
technology. Track and cost the health benefits of the transition in Canada and globally.
Current situation described above in air pollution section.

Policy Recommendation #3:
Develop a National Active Transport Strategy for Canada to coordinate improvements to walking,
cycling and transit environments. This should receive priority funding, with healthcare cost savings
calculated in order to demonstrate the cost offset of the investments.
A NGO-led campaign requesting a national active transport strategy has now been endorsed by over
150 health, environmental and community organizations.72

Policy Recommendation #4
Enhance support for tele-commuting and telehealth options. Within health systems, gather and
analyze data on kilometers, greenhouse gas emissions, air pollution and costs saved by telehealth
in order to help drive systems change.
Various jurisdictions are investing in Telehealth, including the Northwest Territories, which increased
the ability for emergency physicians to conduct video-based consultations on remote patients. Virtual
medicine is a growing focus of Joule, the Canadian Medical Association’s service and innovation arm.73

Policy Recommendation #5
Provide strong health-sector support for Health Canada’s draft healthy eating guidelines, which
emphasize plant-based sources of protein, with framing of these guidelines as being beneficial for
both human and planetary health.
The 1st launch of the revamped Canada Food Guide will occur in late fall 2018.74 The Food Guide
is expected to maintain the emphasis on plant-based proteins that was presented in its draft version.

Policy Recommendation #6
Increase funding for research into the local health impacts of resource extraction, with a focus
on impacts on Indigenous populations.
A September 2018 search of the Canadian Research Information database pulled up only 2 funded
studies with the search term, “hydraulic fracturing,” and 9 with “resource development” referring
to natural resources. The BC Observatory for Population and Public Health and Northern Health
recently released a report summarizing impacts of resource extraction and development on the
social determinants of health in rural, remote and Indigenous communities.75

Policy Recommendation #7
Integrate Health Impact Assessments as a core component of the federal Environmental
Assessment process.
In February 2018, the Government of Canada introduced new legislation to move to a more holistic
Impact Assessment process for major development project approvals that includes consideration
of economic, social and health effects including earlier and improved participation opportunities for
Indigenous and non-Indigenous communities, consideration of traditional and community knowledge,
gender-based analysis and a strong focus on sustainability.76
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