





Chapter 4

As shown in the figure, although carbon dioxide is the weakest
GHP per ton, because of the magnitude of its emissions and its
long lifetime, it is the most important GHP overall, causing
today almost half of the warming due to human activities. Itis
released primarily by two activities; fossil-fuel burning and
deforestation (sometimes termed land use change). Carbon
dioxide is not linked directly to health itself, but is emitted by
processes, particularly pollutant emissions from poorly
controlled fuel burning, that do affect health.

Less well known, however, is that a number of other GHPs
from human activities also contribute importantly to the
warming of the planet. The second most important, methane,
is produced from a range of sources, including leakage from
oil/gas facilities and coal mines, poor waste handling, certain
types of agriculture, as well as poor combustion of biomass and
fossil fuels. Although not directly health-damaging, methane is
the primary cause of the global rise in regional ground-level
ozone, which is a health risk as well as damaging to agriculture
and natural ecosystems.

Next most important is black carbon, which is dark soot
particles deriving exclusively from incomplete combustion of
fossil fuels and biomass. It is not only a very strong GHP, but
when it falls out of the air onto snow or ice, it accelerates
melting. Itis also a potent health-damaging air pollutant,
partly because it tends to be of the small size that penetrates
deeply into people’s lungs.

Carbon monoxide and volatile organic compounds, which are
directly health damaging air pollutants, are also produced by
incomplete combustion of fuels and, in the case of the latter,
can also contributes to ozone pollution.

All of the non-carbon-dioxide GHPs listed share a common
source, being all products of incomplete combustion (PICs).
Improvement of fuel burning therefore represents a major co-
benefits opportunity.

Components of radiative forcing for principal emissions
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Box 1: Greenhouse-pollutant (GHP) primer

women from chronic obstructive pulmonary disease (COPD) and lung
cancer (Smith, Mehta et al. 2004). At 2.7% of the total global burden
of disease, this places household air pollution second after poor water
and sanitation among environmental causes of ill-health. In poor
countries, it ranks even higher, for example being responsible in India
for about 4% of all lost healthy life years (the metric for burden of
disease comparisons). A growing number of more recent studies around
the world are finding increasing evidence of additional health effects,
including exacerbation of cataracts, tuberculosis, low birthweight, and
heart disease (Bruce, Perez-Padilla et al. 2000). Recently, based on
sufficient human and animal evidence, indoor emissions from
household combustion of coal have been classified by The International
Agency for Research on Cancer as a Group | (confirmed human)
carcinogen. Based on limited evidence of carcinogenicity of biomass
combustion emissions (mainly from wood) in humans and experimental
animals; sufficient evidence of carcinogenicity of wood-smoke extracts
in experimental animals; and strong evidence of mutagenicity, indoor
emissions from household combustion of biomass fuel (mainly wood)
are classified by IARC as “probably carcinogenic to humans (Group 11A)”
(Straif, Baan et al. 2006).
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Interventions related to solid fuel use have been centered broadly on
reducing indoor air pollution three ways — by producing less smoke
(improved stoves, improved biomass fuels and switching to other
cleaner fuels); by removing smoke from the indoor environment
(chimneys, flues, hoods and ventilation) and by reducing exposure to
smoke (reducing cooking time, behaviour, kitchen design). Although
India, China, Nepal, Sri Lanka, Kenya, and other countries have had
national improved stove programs to lower indoor air pollution levels
and improve fuel efficiency; the interventions needed to achieve
climate/health co-benefits are different. A chimney, for example, may
reduce indoor pollution, but does not reduce climate impacts. Research
in recent years also shows that even well-operating chimneys alone do
not reduce air pollution exposures in households down to levels that are
needed to provide good health protection. This is because the smoke is
not reduced, but just moved outside where it still affects the household
and village environment. Behavioural interventions too may produce
some (albeit difficult to sustain) reductions in exposure to health-
damaging pollutants but achieve little in terms of climate change
impacts.

Needed therefore are effective ways to promote widespread
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Figure 2: Cost-effectiveness of a range of energy projects in terms of avoided
greenhouse emissions (in tons C02 equivalent) and health (in saved disability-
adjusted life years — DALYs). The household fuel interventions appear to be very
attractive, being highly cost-effective for either health or climate alone. Even if the

full benefits are not achieved due to implementation problems, the combination of the
two together provide high assurance of a net benefit overall. Note the log scale. From
(Smith and Haigler 2008)

introduction of stoves that do not release the pollutants in the first place.
This is possible with gas stoves, for example using LPG or biogas, but
these are expensive options and, for the latter, limited to populations
with sufficient large animals to provide enough dung. Fortunately,
advanced combustion stoves are now starting to be available that use
traditional sources of biomass fuel, but burn nearly as cleanly as gas
stoves. Although there are several approaches, most promising seems to
be so-called “gasifier” stoves that achieve very high combustion
efficiency through internal designs that facilitate two-stage combustion.
The most reliable of these use small electric blowers to stabilise the
combustion, but there are also designs using natural air flow. The costs
of such stoves in widespread dissemination are not well understood, but
would seem to be a few 10s of US dollars per stove in actual use.

Figure 2 provides a comparison of a range of energy projects in terms
of health and climate using standard assessment methods (Smith and
Haigler 2008). It shows that compared to the other projects, these
particular household stove projects in India and China could be justified
purely on the economics of either climate or health protection and thus
that even if the realised benefits of either or both kinds were to be
substantially less, the joint cost effectiveness looks promising. The other
projects were just taken from the literature, however, and do not
necessarily represent a full sample of alternatives.

Although improved stove programmes in the past have not always
been successful, some have achieved remarkable penetration. The
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Figure 3: Population projections showing how big a difference there can be in the
world population by 2100 depending on when replacement fertility is reached in
different regions. Simplified from (Fisher and A. Matysek 2007)
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Figure 4: Reduction in child mortality due to increasing spacing of births based on

studies in 17 countries. From (Rutstein 2005)

Chinese National Improved Stove Program, for example, during the
1980s and 1990s was able to provide stoves to some 180 million rural
households (Barnes, Openshaw et al. 1993; Smith, Gu et al. 1993;
Sinton, Smith et al. 2004). Typical of such programmes, however, the
technology was able to lower indoor pollution somewhat through
chimneys, but did not significantly reduce overall air pollution and GHG
emissions. Today, however, there are a number of promising new stove
technologies that can bring PIC emissions from biomass stoves down
nearly to those of clean fuels, such as LPG. Combined with better
understanding of how to harness private-public partnerships to reach
poor as well as less-poor households and still utilise sustainable
commercial dissemination approaches and mass manufacture with
good quality and materials, there is great potential to fulfill the promise
of improved household combustion for all.

Reproductive health services

One of the most cost-effective devices for both health enhancement and
climate mitigation may be a condom, or more accurately birth spacing.
As shown in Figure 3, there is still substantial scope for affecting the
global population size late the century by measures that providing
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women the means to control their fertility sooner rather than later.
History has shown that it is likely that all societies will eventually reduce
fertility to replacement level, but giving poor women the same right to
family planning enjoyed by rich women as soon as possible will help
this transition come sooner. It is not a matter of any kind of coercion or
‘population control,” but of equal rights for all women. Currently,
however, some 800 million women of child-bearing ages worldwide do
not have such rights.

Although the relationship between population size and GHP
emissions is not one-to-one, particularly during rapid changes in
population age distributions and household sizes as the final population
size is approached, there is a clear GHP mitigation advantage in the long
run in reducing population growth rates, particularly later in the century
(Fisher and A. Matysek 2007). Of course, the future GHP emissions of
a rich baby are currently much higher than a baby in a poor country, but
as development proceeds in poor parts of the world and stringent GHP
controls come into effect in rich countries, this difference will shrink
dramatically by late in the century.

There are also well-established health benefits to spacing children,
the principal effect of providing contraceptive choices to women.
Maternal mortality (death during childbirth) is still scandalously high in
many poor countries, which of course is why its reduction was singled
out as MDG 5. Ninety-nine percent of the 500 thousand women who
die annually are in poor countries (WHO). Risk of death is highest in
very young and very old mothers within the fertile ages, which are just
the age groups most wishing to control their fertility. Thus, providing
access to contraceptives saves women'’s lives both by reducing the total
number of births but in particular by reducing births in high-risk groups
(Prata, Sreenivas et al. 2009).

In addition, increasing the spacing of births has major advantages for
young children in the family. As seen in Figure 4, a review across 17
countries shows a strikingly coherent picture of the reductions in child

mortality, with similar benefits for infant and neonatal mortality as well
as stunting (malnutrition). Thus, giving poor women the same rights to
contraceptives as rich women would also substantially assist in meeting
MDG 4 (reducing child mortality). One study estimated, for example,
that shifting birth spacing from current patterns in the world to a
minimum of 24 months would reduce by 20% (~2 million) the current
excess child mortality in the world (Rutstein 2005; Gribble, Murray et
al. 2009).

Blunting the rise of the chronic diseases of development

Although high child and maternal mortality are conditions closely related
to poverty, societies around the world across the income spectrum are
experiencing rises in chronic diseases, such as cancer, heart disease,
and diabetes, as they develop (WHO 2008; WHO 2008). This is
occurring not only developed countries such as the UK and Australia,
but also in parts of the world such as South Asia and the Pacific Small
Island Developing States that have not yet reached developed-country
status. There is a need across the world, therefore, to find ways to help
blunt or reverse these trends.

Transport: paths to cleaner and healthier development
The use of fossil fuels has revolutionized transport over the last century
and a half, and helped to fuel economic development that has
dramatically improved health standards in many parts of the world.
Many societies, however, have now reached the stage where inefficient,
inequitable and unsafe use of fossil fuel energy for transport and other
purposes, is now contributing to significant damages to public health, at
the same time as undermining long-term health sustainability through
climate change (Woodcock, Banister et al. 2007).

The most obvious health risk caused by fossil fuel use for transport is
ambient air pollution. In total, urban air pollution is conservatively
estimated to kill approximately 800,000 people per year, with the
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Figure 5: Alternative routes are possible. Greenhouse gas emissions and associated health
design and policy choices. Based on (Kenworthy 2003)
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impacts from transport correlate partly with wealth, but are also determined by city
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highest per capita burdens occurring in the cities of rapidly developing
economies, particularly in South and East Asia. These premature
deaths are primarily due to cardiovascular, chronic pulmonary disease,
and lung cancer, three of most important chronic diseases of
development.

These transport systems and associated aspects of urban design also
lead directly to the 1.2 million annual premature deaths from road traffic
injuries, and influence levels of physical inactivity (Saelens, Sallis et al.
2003), which causes approximately 1.9 million premature deaths per
year (Ezzati, Rodgers et al. 2004). Taken together, this burden of
disease that is in some way associated with transport is of similar size
to that caused by unsafe water, sanitation and hygiene (1.7 million
annual global deaths), unsafe sex (2.9 million), or tobacco use (4.9
million) (Ezzati, Rodgers et al. 2004). At the same time, transport is
both the fastest growing, and one of the largest contributors to
greenhouse gas emissions, expected to double its contribution over the
period 1990-2020. Private cars make the greatest contribution to both
greenhouse gases and associated health impacts per passenger
kilometer travelled, with public transport, walking or cycling typically
being 3-5 times more energy efficient.

It is sometimes assumed that increasing private car use is an
inevitable and desirable consequence of development, and that the
associated environmental and health problems are a price worth paying
for increased wealth. In fact, there is a wide range of possibilities for
supplying transport needs as countries develop. The percentage of
urban trips by motorised private transport ranges from 89% in the USA,
to 50% in western Europe, 42% in High Income Asia, to 16% in China.
There is also a wide range of possible role models to follow. See Figure
5. For example, the percentage of people walking or cycling to work
varies from 0.3% in Atlanta, to 22% in Tokyo, to 32% in Copenhagen
(Newman and Kenworthy 1999; Kenworthy 2003).

Sustainable transport and city planning is increasingly considered as
signifying enhanced, rather than retarded development. Cities such as
Curitiba in Brazil gain status and economic benefits from investments
that facilitate safe public and active transport, cut air pollution and road
traffic accidents, and provide opportunities for physical activity and
improve social cohesion. While some of the health benefits of
sustainable transport policies are difficult to quantify, convincing data is
now beginning to emerge, for example showing that walking and cycling
to work are correlated with significantly lowered overall mortality rates
from chronic diseases (Andersen, Schnohr et al. 2000; Matthews, Jurj
et al. 2007).

Critically, these health benefits are often the strongest justification for
improving environmental conditions, in both economic and political
terms. For example the US clean air act, including reducing emissions
from automobiles, generated a benefit to cost ratio of 42:1 — which was
almost entirely driven by health gains (USEPA 1999). Politically, leaders
such as Mayor Bloomberg of New York has championed the fact that
reducing greenhouse gas emissions can also improve public health
(Bloomberg and Aggarwala 2008). In these situations, improved health
is the immediate gain, and reduced greenhouse emissions are the
welcome long-term co-benefit.

As a cautionary note, transport decisions that are apparently ‘green’
do not automatically enhance health, and particularly health equity.
Poorly designed mitigation policies (e.g. taxing CO2 emissions without

!See, for example, the Integrated Environmental Strategies Programme of the US Environmental Protection
Agency. http://www.epa.gov/ies/

simultaneously tightening pollution controls), may lead to switches to
fuels that may have lower COz emissions, but higher emissions of other
local or global pollutants, leading to reduced health benefits, or net harm
(Mazzi and Dowlatabadi 2006). In Delhi, a well-intentioned move to
convert buses to liquefied petroleum gas in order to reduce local and
global air pollution had the unintended consequence of increasing ticket
prices and displacing some travellers onto more polluting and dangerous
forms of transport, or decreasing their ability to access vital services,
including for health (Tiwari 2003).

Meat consumption

Estimates are that the livestock production system is responsible
worldwide for about one-fifth of all human-caused GHG emissions either
directly due to methane emissions from the animals or indirectly through
growing the animal feed and processing/shipping the livestock products
(Eshel and Martin 2006; FAO 2006). Red meat consumption from
ruminants (cows, sheep, goats) is associated with higher rates of bowel
cancer and, perhaps, ischemic heart disease. It is also associated with
obesity and other cancers (WHO/FAO 2003). On the other hand, lack of
protein and the micronutrients in meat (e.g., iron) are still problems in
many poor countries (UN 2008).

A study published in Lancet found that policies to reach a per capita
convergence on 50 grams a day of red meat could achieve major health
benefits globally, in both developed and developed countries, while
significantly reducing GHP emissions (McMichael, Powles et al. 2007).
This would be about half the world average today, but distributed more
evenly. Meat from other sources, e.g., chicken and fish, do not have the
same set of climate and health implications, although are not without
other concerns such as avian flu and over fishing.

Other than GHG taxes to raise the price of meat in the market place,
the policy measures needed to lower red meat consumption in
developed countries would seem to be limited to public education at
present. Nevertheless promoting creative thinking about other policy
tools could well be productive.

Conclusion

There are a number of other possibilities for co-benefits projects with

significant benefits for climate and health that we have not had space to

elaborate. Among these are:

» In addition to transport, measures in other sectors, such as power
production, to reduce fossil fuel consumption and thus outdoor air
pollution.?

» Changes in the built environment to encourage physical activity and
lower energy consumption.

» Reducing methane from landfills and sewage handling, with
consequent health benefits.

» Enhancing carbon storage in forests and greenspace with
consequent livelihood and other benefits to local populations.

The co-benefits lessons for the health community are twofold. First,
there is a great potential for improving public health through many of the
same interventions that would also reduce greenhouse gas emissions.
In the four cases discussed here, these relate directly to two of the major
global health goals. The health community should thus should take on
its logical role as an advocate for such policies. Second, the health
sector has critical technical expertise that is essential to identify, assess
and promote policies that will bring the greatest level of health benefit,
while reducing GHP emissions. &
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