
CITY OF TORONTO

PUBLIC HEALTH

June 23,1997

To: Board of Health

Subject: Global Climate Change

Ongm: Board of Health (September 14, 1995) (p:\I997\ugxms\hld\hi970060.hld)

Recommendations:

I. That the Board of Health express to the Government of Canada its serious concern with Canada's
predicted failure to fulfill its international commitment to stabilize carbon dioxide emissions at their
1990 levels by the year 2000.

Government of Canada commit to a 20 percent reduction in greenhouse gas emissions from
1990 levels by the year 2005; conduct a comprehensive baseline study of federal taxes, grants and
subsidies which impact on that commitment; and develop and implement the regulatory framework,
tax policies and incentive programs necessary to achieve that goal.

Province of Ontano commit to a 20 per cent reduction in greenhouse gas emissions from
1990 by the year 2005; examine the policies, regulations, subsidies and incentives that impact on that
commitment; and develop and implement the planning policies, tax incentives, subsidies and
regulauons necessary to achieve that goal.

Background:

At its meeting held on September 14, 1995, the Board of Health requested the Acting Medical Officer of
Health to: re^ir on the air quality impact of the Lakeview Generating Station on the City of Toronto and to
comment on the general public health effects of global warming on the citizens of Toronto". The air quality
impac t of the Lakeview Generating Station was addressed in a report (August 14, 1996) to the Board of
Health, which included a review of Lakeview emissions and recommendations reaardina Ministrv of
Environment and Energy development of an airshed emissions inventory. This report wls adopted bv the
Board at its meeting of August 16, 1996, and by City Council at its meeting of September 16, 1996.'

The request of the Board of Health for comments on the general public health effects of global warmint^
reflect the August 2 1995 letter submitted by Councillor Dan Leckie, in which it is suggested that the"
I ledcal Officer of Health provide the Board of Health with a preliminary report on the health hazards of
global warming. This report will provide a preliminary summary of the public health effects of global
warming, iiow generally referred to as climate change by the scientific community, on the citizens of Toronto.
1 he term climate change will be used throughout this report.
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Comments:

GLOBAL CLIMATE CHANGE - GENERAL

Greenhouse Gases in the Atmosphere

The atmosphere includes a number of insulating gases that regulate the temperature at the earth's surface. The
insulating action of these gases is known as the greenhouse effect while the gases themselves are known as
greenhouse gases. Without these gases, it is estimated that the global mean air temperature would be -18
degrees C rather than +15 degrees C, too cold to sustain life as we know it (McMichael, 1996).

The greenhouse gases present in the atmosphere in the greatest abundance are water vapour, carbon dioxide
and methane. Ozone, chlorofluorocarbons (CFCs) and nitrous oxide are also greenhouse gases. The quality
that each of these gases has in common is the ability to absorb and re-emit infrared radiation received from the
sun. They are actually present in fairly small concentrations in the atmosphere. For example, water vapour,
which is present in the greatest concentration, represents up to 4 per cent (40,000 parts per million) of the
atmosphere's mass, although it can vary substantially from one region to another over time. Carbon dioxide
represents only 355 parts per million of the atmosphere while methane constitutes onlv about 1.7 parts per
million (OMOEE, 1996).

Greenhouse gases come from both natural sources and sources related to human activity. Studies of climate
history demonstrate that the climate has passed through cycles of warming and cooling over geological time.
These cycles can happen slowly, over 10,000 years, or they can develop quickly, in a matter of cenmries or
decades (Conference, November 1996). Since the last ice age, the climate has been relatively stable. The
cyclical nature of the climate has complicated predictions of global climate change and the impact of humans
upon it. The greenhouse gases produced by nature are removed from the atmosphere by natural sinks such as
forests, at approximately the same rate as they are produced (OMOEE, 1996).

Human Contribution

Concentrations of greenhouse gases have been rising since the beginning of the industrial revolution more than
200 years ago. The most significant increase has occurred with carbon dioxide; its concentration in the
atmosphere is now more than 20 per cent higher than at any other time in the past 160,000 years. The carbon
dioxide concentration appears to be increasing at approximately 0.5 per cent per year. Most of this increase
has been attributed to the burning of fossil fuels. A smaller, but still considerable portion, is thought to come
from the accelerated rate of cutting and burning of the world's forests. Under normal circumstances forests,
which use carbon dioxide from the atmosphere as a building block, act as a sink for carbon dioxide (OMOEE,
1996).

Estimating the extent to which humans have contributed, and will contribute, to global climate change is very
complex. Climate Scientists have developed sophisticated computer models to help them predict how the
climate will respond to increased levels of greenhouse gases. Current projections sugge.st that by the year
2050, atmospheric levels of carbon dioxide will increase to 500 ppm (with a range of 450 ppm to 550 ppm)
while the global mean temperature will increase by almost 1 degree C. For the year 2100, carbon dioxide
concentrations of 700 ppm (with a range of480 to 1000 ppm) and an increase in global mean surface
temperature of 1.3 to 2.5 degrees C are predicted (IPCC, 1966). There is evidence that a small change in
average global temperature can have a dramatic effect on the climate and the ecosystem. For example, during
the last ice age the average global temperature was only 5 degrees C less than today.



predictions respecting global climate change and human impact upon it are controversial, there is now
widespread agreement that human activity does indeed contribute to climate change. The Second Assessment
Report of the Intergovernmental Panel on Climate Change has concluded that:

"...the balance of evidence, fiom changes on global mean air surface temperature and from changes in
geographical, seasonal and vertical patterns of atmospheric temperature, suggest a discernible human
influence on global climate." (Conference, November 1996)

The other key findings of the Intergovernmental Panel on Climate Change are:

carbon dioxide concentrations have increased from 280 ppm in pre-industrial times (circa 1760) to
358 ppm in 1994;

global mean temperature has already increased by 0.3 to 0. 6 degrees C since the late 19"^ century, and
by 0.2 to 0.3 degrees C in the last 40 years;

the mean surface temperature of earth will increase around 1-3.5 degrees C over the coming century, a
rate that is unprecedented in human history;

there is likely to be an increase in both climate variability and extreme weather events includina
storms and heat waves (McMichael, 1996); and

the mean global sea level will likely rise between one third and one half of a meter by 2100;

-  regions will vary in their responses to warming

HEALTH EFFECTS - GENERAL

Global clrmate change could have profound effects on the health of whole populations in regions spatmins the
globe. The health impacts of global climate change will reflect the delayed results of disturbances to natural
systems and their associated ecological relationships.

The more direct health effects, such as those associated with extreme weather events and increases in heat
waves, have been extrapolated from current day experience. For the less direct health effects, such as those
associated with shifts in the habitat boundaries of malarial mosquitoes, predictions have been developed using
complex computer models. Consequently, there are many uncertainties related to the extent and severity of "
the predicted effects, and many unknowns associated with the way in which different regions will be affected.
Despite these uncertainties, there is a growing consensus that many of the anticipated adverse health impacts
will be greater in the world's less developed regions.

Health Effects - Direct

In the Toronto region, the most apparent health effects will be those most directly related to global climate
change, heat waves, increased air pollution and include extreme weather events such as droughts, floods and
storms.
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Heat Waves

It has been predicted, with a high level of confidence, that global climate change will increase the frequency
and severity of heat waves. Analyses from countries around the world indicate that overall death rates rise
during heat waves, particularly when the temperature rises above the threshold to which the local population
has adapted. The elderly and the young are disproportionately affected by heat waves because of their limited
physiological ability to adapt to them. Although some people die of heat exhaustion or heat stroke, heat wave
deaths are more frequently associated with pre-existing cardiovascular and respiratory disorders, as well as
accidents. Socioeconomic circumstances can have a profound effect on deaths related to heat waves.
Housing conditions, the inner city heat island effect, access to air conditioning, pools and cool recreational
areas are all factors which can determine who will be at greater risk (IPCC, 1995).

Between 1951 and 1980, there were, on average, ten days each summer in Toronto when the temperature was
greater than 30 degrees C. With a doubling of the atmospheric concentration of carbon dioxide, it is estimated
that Toronto could experience approximately 53 days per year with a temperature greater than 30 degrees C.
It has been estimated that heat related deaths in Toronto could increase from the current average of 19 per year
to as many as 289 by 2020 and 563 by 2050 if current climate change trends continue and no action is taken to
mitigate the impact on health (Conference, November 1996).

Increased Air Pollution

Climate change could increase the frequency and severity of acute health effects associated with air pollution.
Projected increases in heat and humidity may contribute directly to breathing difficulties experienced by those
with allergies and asthma.

More importantly, global climate change could increase the rate of chronic illnesses such as heart and lung
diseases, that are associated with declining air quality, smog, and ground level ozone. In urban environments
in particular, it is e.xpected that there will be an increase in the weather conditions, such as high humidity and
low wind speed, that concentrate air pollutants. In addition, the increased temperatures or increased
ultraviolet irradiation, are expected to enhance the chemical reactions that produce secondary pollutants such
as ozone. Also, the interactive health impacts of the heat, humidity and increased air pollution could be
synergistic; their combined health effects could be greater than that anticipated by adding the health effects of
weather and air pollution separately (McMichael, 1996).

Extreme Weather Events

Scientists predict, with a high degree of confidence, that climate change will increase the frequency and
severity of extreme weather events such as hail storms, tornados, landslides and floods. While these events are
expected to have much greater impacts upon populations living in low-lying and poorly resourced regions, they
could have a substantial health impact on regions in more developed countries as well. In the United States,
for example, flash flooding is the leading cause of weather related mortality. While deaths can result from the
immediate and direct effects of extreme weather events, illness and disease can result from the aftermath of
these events. For example, infectious diseases can be spread in the crowded living conditions of those
displaced by floods. Or water supplies can become contaminated with fecal material, toxic chemicals or
pathogens, leading to on-going illness and disease (IPCC, 1996).



Health Effects - Indirect

There are a multitude of indirect health effects associated with global climate change. Those associated with
insect-bome, food-borne and water-borne diseases, and shortages in food supplies have been summarized
below. A number of the more complex issues, such as those related to displaced human populations by rising
ocean levels, will not be dealt with in this report While these issues could be very important in terms of their
human health impacts, they are beyond the scope of this report.

Insect-bome Diseases

The transmission of many infectious diseases is affected by climatic factors. This applies particularly to
vector-bome diseases like malaria, which require an intermediate organism to transmit the infective agent. It
has been projected that global climate change will affect the range, intensity and seasonality of many vector-
bome diseases and other infectious diseases. In general, it is expected that the increased warmth and moisture
expected with global climate change would enhance the transmission of these diseases. For e.xample, it has
been predicted that malaria, which currently infects approximately 350 million people per year, will spread in
r^ge, intensity and severity, particularly in those regions adjacent to areas in which it is currently endemic
(IPCC, 1996). With a doubling of atmospheric carbon dioxide, the proportion of the world's population
e.xposed to malaria could increase from 45 to 60%. This could result in a global increase of 50 to 80 million
cases per year to the 500 million cases that currently occur (McMichael, 1996). A report prepared by
Environment Canada in 1995 suggested that, with a doubling of atmospheric carbon dioxide, it is possible that
rnalaria and Lyme disease could move into Ontario. Of more immediate concem is the Asian Tiger Mosquito,
that has recently been introduced into the southern United States. This mosquito carries diseases such as
yellow fever, dengue fever and viral encephalitis (Environment Canada, 1995)(Mortsch, 1996).

Water-Bome and Food-Home Infectious Diseases

The qu^ity and distribution of surface water can be affected by global climate change as the resulting floods or
water shortages concentrate pathogens, impede personal hygiene, and impair proper water and wastewater
treatment. An increase in diarrheal (including cholera) epidemics could result. Diarrheal diseases can be
caus^ by a large variety of bacteria (eg. Salmonella and Shigella), viruses, (eg. Rotavirus) and protozoa (eg.
Giar^a lamblia). Many of these organisms can survive in water for months especiallv at warmer temperatures
Wlule an increased frequency of diarrheal disease is most likely to occur within impoverished communities
with poor sanitation, there would be an increase in developed countries as well (IPCC, 1996). For example,
with a doubling of carbon dioxide levels in the atmosphere, scientists have projected that the mean annual
water level for Lake Ontario could decrease by 1.3 meters (Mortch and Quinn, 1996). Such a decrease could
r^ult m a detenoration of water quality, dismptions in water supply, or disruptions in wastewater treatment all
or which could result in an increase in water-related infections.

Up to 70% of all diarrheal episodes may be due to ingestion of contaminated food. Although food
refrigeration is adequate in most developed countries, food-bome infections continue to be affected by changes
in ambient temperature. For example, a study conducted in the United Kingdom demonstrated a pairicularlv
^ng relatioiKhip between rates of food-bome illness and the temperature in the month preceding the illness.
The study indicated that high ambient temperatures had their greatest impact on food before the food reached
the consumer. One estimate for the United Kingdom indicates that assuming that the same food system is in
existence, food-bome illnesses could increase by 5 to 20 per cent in the year 2050 (McMichael, 1996).
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Agiicultural Productivity and Food Supplies

Poorer countries that are currently struggling with food shortages are thought to be particularly vulnerable to
climate change. Currently, about one-tenth of the worid's population may suffer from hunger and a larger
proportion may be malnourished.

Global climate change would alter regional temperatures, rainfall and soil moisture, all of which could impair
the growth of many crops. Expected increases in the intensity of rainfall could increase soil erosion as well.
Agricultural output could also be affected by extreme weather events and altered patterns of plant diseases and
pest infestations.

While ocean warming will occur more slowly than warming on land, it could lead to significant changes in
ocean currents and nutrient upwelling. Phytoplankton production, which forms the based of the aquatic food
web, could be adversely affected. This could alter the distribution, migration and productivity of fish species
upon which humans are dependent for food (McMichael, 1996).

Livestock may also be affected by climate change. The US Environmental Protection Agency (EPA) has
identified several infectious diseases, such as homfly in beef and dairy cattle and insect-borne anaplasmosis
infection in sheep and cattle, that could increase in prevalence with changes in climate.

One analysis predicts that an extra 40 to 300 million people could be at risk of hunger by the year 2060
because of the impact of climate change; this number is in addition to the 640 million people expected to be at
risk in the absence of climate change (IPCC, 1995).

CANADA — CONTRIBUTION AND COMMITMENT

As a country, Canada is the highest per capita energy user in the world. Canada contributes disproportionately
to carbon dioxide enussions. On a per capita basis, Canada's contribution to greenhouse gas emissions is 7.8
times greater than the global average. Canada is responsible for an estimated 2% of the net global greenhouse
gas emissions (CIELAP, 1996).

Through the United Nations Framework Convention on Climate Change signed in 1992 and updated in 1995,
Canada, along with over 150 other countries, has committed to stabilizing its greenhouse gas emissions at
1990 levels by the year 2000. Chlorofluorocarbons (CFCs) and Halochlorofluorocarbons (HCFCs) emissions
were excluded from this agreement because they were covered by the Montreal Protocol on Ozone Depleting
Substances.

As the situation stands now, Canada will not fulfill its commitment to stabilize greenhouse gas emissions at
1990 levels. Canada is currently exceeding the 1990 target by 13%, and federal forecasts predict, that even
with the national Voluntary Challenge and Registiy Program implemented under the National Action Program,
Canada's greenhouse emissions will still exceed the 1990 target by 8 per cent in the year 2000 (GMGEE,
1996)(Conference, November 1996).

According to public comments delivered by the Honourable Sheila Copps, the Deputy Prime Minister, Canada
supports the objective of further reducing carbon dioxide emissions:

"The Canadian government supports the objective of cutting carbon dioxide emissions by 20% from
1988 levels by the year 2005".



The Government of Canada has not, however, made a binding commitment to that effect Meanwhile the
Intergovernmental Panel on Climate Change has indicated that a 50% reduction in global carbon dioxide
emissions will be required to stabilize the concentrations of greenhouse gases in the atmosphere at their present
level (CIELAP, 1996).

According to Charles Caccia, a Liberal Member of Parliament and the Chair of the Environment and
Sustainable Development Cormmttee of the House of Commons, government regulations, incentives for
energy conservation and renewable energy development, and a reversal of subsidies that encourage wasteful
energy consumption patterns will be required if Canada is to meet is commitment on global chmate change.
He has identified a series of federal subsidies which discourage reductions in energy use and carbon dioxide
emissions. For example, new tax incentives of S5 million per year or more have been committed over the next
decade to support oil sands development, despite the fact that producing oil from oil sands results in 10 times
the carbon dioxide emissions as normal oil production. Another example can be drawn from the transportation
sector. Road subsidies adrmnistered by Transport Canada and the National Transportation Agency have
increased 180% while rail subsidies have declined 35% between 1983 and 1995, in spite of the fact that energy
use declines 86% for every tonne of goods that is shifted from road to rail (Conference, November 1996).

It is recommended that the Government of Canada commit Canada to a 20 per cent reduction in greenhouse
gas emissions from 1990 levels by the year 2005; examine the federal taxes, grants and subsidies that serve as
barriers or disincentives to that commitment; and develop and implement the regulatory framework, tax
policies, and incentive programs necessary to achieve that commitment.

ONTARIO — CONTRIBUTION AND COMMITMENT

Seventy-nine per cent of Canada's greenhouse emissions that are not controlled by the Montreal Protocol are
in the form of carbon dioxide. Ontario is responsible for almost one third of those emissions (CIELAP, 1996).
It is estimated that in 1990,166 million toimes of carbon dioxide were emitted from human activities in
Ontario. More than 90 per cent of those gases were emitted from the burning of fossil fuels for energy. In the
same year, nearly 1.1 million tonnes of methane were released from human activities. About two-thirds of
those emissions came from landfills and sewage treatment systems, while most of the remaining third came
from cattle and sheep. Carbon dioxide emissions in Ontario were about 12 percent lower in 1991 than in 1979.
These reductions have been attributed primarily to a decrease in economic conditions, and to a lesser extent,
from improvements in energy efficiency (OMOEE, 1996).

A 1991 report entitled, "Degrees of Change: Steps Towards an Ontario Global Warming Strategy", prepared
by the Ontario Global Warming Coalition for the Ministries of Energy and Environment, provides an analysis
of Ontario's carbon dioxide emissions by sector and energy source. For example, it indicates that in 1988^ the
industrial sector was responsible for 39% of the carbon dioxide emissions emitted in Ontario, while the
transportation sector was responsible for 28%, the residential sector for 18%, and the commercial sector for
13 /o. In 1988, the industrial sector relied heavily on coal and natural gas as energy sources, while the
transportation sector relied almost exclusively upon petroleum products. In the residential sector, two thirds of
the carbon dioxide emissions were related to space heating, one third was related to water heating and
appliances, while natural gas was the largest source of energy, followed closely by electricity, most of which
was coal-generated. In the commercial sector, space heating, office equipment and lighting were the major
uses of energy, with over one half of the sector's carbon dioxide contribution resulting from the use of coal-
generated electricity (Ontario Global Wanning Coalition, 1991).

The report also provides a series of recommendations designed to demonstrate how Ontario could achieve a 20
per cent reduction in its carbon dioxide emissions. For example, it proposes that the Ontario Building Code
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could be used to improve energy efficiency in all new homes (eg. set an R2000 standard for all new homes)
and in all new commercial buildings (eg. adopt the ASHRAE 90.1 standard for commercial buildings). The
report also suggests that automobile dependence in the Greater Toronto Area could be reduced with land use
planning tools that intensify land use and new investments in rapid rail transport (Ontario Global Wanning
Coalition, 1991).

In June 1994, the Legislative Assembly of Ontario unanimously endorsed a 20% reduction in Canada's
greenhouse gas emissions:

"Therefore, this assembly supports the federal government in its commitment to a 20% reduction in
Canada's greenhouse gas emissions over 1988 levels by 2005, and fiinher supports leadership on the
part of Ontario in helping to develop and implement a national action plan to achieve this
environmentally imperative goal."

However, the Ontario Govermnent has not endorsed this goal (CIELAP, 1996) nor has it formally committed
the province to any particular reduction target for greenhouse emissions. Staff at the Ministry of
Environment and Energy (MOEE) indicate that Ontario supports the federal commitment to stabilize national
greenhouse gases at 1990 levels, is an active participant in the National Action Program created in 1995, and is
active in the Voluntary Challenge and Registry Program established under that program. In addition, the
MOEE has proposed a number of initiatives which, while directed more specifically at other environmental
concems, would contribute towards the control of greenhouse gases. For example, the regulation proposed for
the capture of landfill gases, and the proposed vehicle inspection and maintenance program, would both, if
implemented, reduce the release of greenhouse emissions in Ontario.

The provincial government has not however, developed a comprehensive program to encourage a reduction in
the release of greenhouse emissions in Ontario. In fact, the current government has proposed a number of
initiatives which, if adopted, could increase greenhouse emissions from the sector affected. For example, in
1996, the Ontario Ministry of Municipal Affairs and Housing proposed revising the Ontario Building Code to
decrease the amount of insulation required in above-grade walls by 33 per cent. The rationale for this proposal
is to reduce the cost of new homes. However, this proposal will also reduce the energy efficiency of new
homes, increase the amount of fuel required to heat those homes, increase the emissions of carbon dioxide and
other air pollutants that contribute to global climate change, and ultimately cost the homeowner more money
with increased heating costs (Environmental Commissioner, 1996)

It is recoimnended that the Province of Ontario commit to a 20 per cent reduction in greenhouse gases from
1990 by the year 2005; examine the planning policies, subsidies, tax incentives and regulations that detract
fn)m that commitment; and develop and implement the planning policies, subsidies, tax incentives and
regulations necessary to achieve that goal.

TORONTO —CONTRIBUTION AND COMMITMENT

In 1988, more than 300 people met in Toronto to discuss the significant concems posed by global climate
change. At this conference, entitled "The Changing Atmosphere Implications for Global Security", it was
agreed that an initial goal of reducing carbon dioxide emissions by 20 per cent of 1988 levels by the year 2005
was an important step toward the halt of climate change. In 1990, Toronto City Council endorsed the
recommendations of the conference and passed a resolution to reduce municipal carbon dioxide emission
levels by 20 per cent by the year 2005. In 1992, Toronto City Council reaffirmed its support for that resolution
by establishing the Toronto Atmospheric Fund (TAP), an independent fund to be directed to the goal of
reducing greenhouse gas emissions and air pollution in the City of Toronto. The Fund is managed by a Board
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"P Council members, municipal administrators, and citizens. The Medical Officer01 Health IS a member of the Toronto Atmospheric Fund Board by statute.

D  rele^ed a report entitled, "Realizing Toronto's Target for Greenhouse Gas Emissioneducuons Current Trends and Outlook". This report provides an accounting and projection of the
^ee^ouse gas emssions from the City of Toronto by sector and source from 1990 through to the year 2004.
nndicates that 90/o of the greenhouse gases produced in Toronto relate to energy use, while 10% are emitted
^m orgamc waste decomposing at landfill sites (in the foim of methane gas). It credits Toronto's compact
design and efficient public transportation system for keeping contributions from Toronto's transportation
sector down to 20 /o. It also explains that Toronto's older housing and commercial stock are responsible for
the high contribution by Toronto's residential and commercial sectors, 31% and 30% respectively. It identifies
mrnral gas Md electncity as the energy sources which contribute most heavily to Toronto's emissions with
45 /o and 25 /o of the share respectively. The TAP repoit indicates that space heatinn and water heatina are the
two bipest conmbutors to residential use accounting for 62% and 21% of total residential energy use while
space heaung and interior lights account for 68% of the greenhouse emissions from the commercial se^rtor.

Smce its inception, AF has funded a broad range of C0(2) reduction initiatives, including significant eneroy
efficiency retrofits, the development of alternative energy sources, tree planting, public education and
commumty mobilization programs.

-005' greenhouse gas emissions thatare 3 per cent lower than ̂ ose released in 1990, in spite of projected increases of 10 per cent in population 13
per cent in the number of households, and 14.5 per cent in employment. However, in order to achieve the ̂ 0%
^ucaon^get set for2005 the^po„i„dicatestoTo,.„to willby 1327 kilotonnes beyond the reductions currently projected.

Conclusions:

^  change could have a significant impact on the health of people living in
thnt \ ^ I, effects of climate change could be even more significant in poorly resourced countriest^t are doseno the equator, where the impacts of droughts, insect-bome diseases and water shortages will be
the greatest. The standard of living in Toronto, Ontario and Canada has been gained with a heavy reliance
flnH p P^cdarly upon fossil fuels that contribute to global climate change. As a nation, a province
ohHoP^?' r ' disproportionately to global climate change. As such, we have a responsibility and anobligation to our commumties, and to those living in regions that will be hardest hit by the effects of global
clunate change, to commit to aggressive reductions in the production of greenhouse oases.

David McKeown, MDCM, MHSc, FRCPC
Medical Officer of Health
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