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In 2011, two scientific global assessments'
coordinated by the United Nations Environment
Programme (UNEP) identified a number of
win-win measures for near-term climate change
and clean air benefits. Implementation of these
cost-effective and readily available measures,
which target reducing emissions of short-lived
climate pollutants (SLCPs) in key sectors, can
bring rapid and multiple benefits for human
well-being and support countries achieve their
development objectives, while simultaneously
increasing their ambition for climate mitigation in
the near term. The reduction in SLCP emissions
should, however, be done in parallel with the
reduction in carbon dioxide (CO_) emissions.

While the two global assessments
were very comprehensive, some spe-
cific emission characteristics and es-
timates of the benefits of emission
reductions in different regions could
not be explored in detail. This provid-
ed the motivation for more in-depth
regional assessments, of which the
Latin American and the Caribbean
(LAC) assessment is the first.

The LAC region is one of the most ur-
banized in the world, with almost 80
per cent of its population living in cit-
ies, including several megacities. Ur-
ban air pollution has been a concern
in the region’s cities for many years,
and while steps have been taken to
improve it, much still remains to be
done, especially in mid-size cities
that are continuing to grow rapidly. As
the climate changes, urban environ-
ments, which are already experienc-
ing urban heat-island effects, face
particular challenges that policy-mak-
ers need to consider, such as further
increases in temperature, scarcity of
water and the complexity of transport

systems in cities that have grown
without adequate planning. Increas-
ing temperatures will also lead to the
more widespread use of air condi-
tioning, which is not as prevalent in
LAC as in other parts of the world, in
buildings and cars.

The region is also characterized by
significant socio-economic inequal-
ity, both in urban and rural areas,
particularly those that are difficult to
access, such as in certain parts of
the Andes and Amazonia. The lack
of opportunities in rural areas is one
of the reasons for the steady flow
of people to the cities. Both outdoor
and indoor air pollution strongly
affect people’s health.

The region has a large variety of cli-
mates due to both, its latitudinal
extent and the presence of moun-
tain ranges, the most prominent
being the Andes. From the biodiver-
sity-rich tropical areas, through the
highest peaks with vulnerable tropi-
cal glaciers, to the vast continental
ice fields in Patagonia, all regions
are susceptible to significant change
in the coming decades if climate
change continues at its current rate.

Some of the glaciers in the tropical
Andes have receded rapidly in the
last decades, endangering the water
supply at high altitudes for people
and agriculture. In the sub-tropical
regions of the Andes, winter precipi-
tation builds the snowpack that sup-
plies water for agricultural, industrial
and human consumption in Chile and
Argentina. Additionally, because of its
many island states and the growth of
coastal region development in sev-
eral countries, the LAC region is par-
ticularly vulnerable to sea-level rise.

Urban pollution can be transported
beyond cities, affecting agricultural
areas that are vital for local food se-
curity and income generation through
exports. Ozone (0,) damage to crops
can lead to substantial yield losses
including maize, an important staple
in many LAC countries. Rising tem-
peratures and shifts in precipitation
patterns due to climate change can
also affect other important crops
including coffee and sugar cane.
These impacts could potentially be
reduced in the near term by imple-
menting a strategy to reduce SLCPs
in the region.

The Integrated Assessment of Short-
Lived Climate Pollutants in Latin Amer-
ica and the Caribbean convened more
than 90 authors, under the leadership
of renowned experts and institutions
from the region and supported by in-
ternational experts, to assess cur-
rent knowledge of emissions, ambient
measurements and impacts of SLCPs
on the climate, and air quality in the
region. A survey of national emission
inventories collected the best avail-
able data and was used to develop

a detailed, complete and consist-

ent emission inventory in 13 regions
within LAC?. Examples of mitigation
measures already being considered at
different levels of government in LAC
have been evaluated in terms of their
benefits and the barriers to their more
widespread implementation. This as-
sessment investigates the potential
benefits that could be achieved if the
identified measures for reducing SL-
CPs were to be widely implemented.

It focuses on the four main SLCPs
(Boxes 1 to 4): methane (CH,), black
carbon (BC), ozone (O,), and hydro-
fluorocarbons (HFCs).

Through this assessment, policy mak-

ers and implementers will be able

to better quantify and understand
the relevant emissions in the region;
identify which measures are most
important for delivering near-term cli-
mate and air pollution benefits; and
estimate the reductions in regional
air pollutants that could be achieved
by implementing these measures,
with associated health and crop-yield
benefits for the LAC region.

Decision makers would also find that
the measures identified in this report
are crucial to the regional implemen-
tation of the 2015 United Nations
Framework Convention of Climate
Change (UNFCC) Paris Agreement.
Reductions in SLCPs could contribute
significantly to an emissions pathway
consistent with holding the increase
in the global average temperature be-
low 2°C above pre-industrial levels,
aiming at 1.5° C, while also helping
countries achieve the Sustainable
Development Goals (SDGs) includ-
ing those for human health, hunger,
energy, cities and human settle-
ments, and sustainable consump-
tion and production. The Nationally
Determined Contributions (NDCs)

for several countries already include
significant efforts to reduce SLCPs,
focusing on BC and CH,, and some
of the measures identified in this as-
sessment can complement them.

The results presented in the Summary
for Decision Makers (SDM) are based
upon the findings of the much more
extensive Integrated Assessment of
Short-Lived Climate Pollutants in Latin
America and the Caribbean.

1. UNEP and WMO (2011) Integrated Assess-
ment of Black Carbon and Tropospheric
Ozone; and UNEP (2011) Near-term Climate
Protection and Clean Air Benefits: Actions
for Controlling Short-Lived Climate Forcers.

2. The regions are: Argentina, Bolivia, Brazil,
The Caribbean, Central America, Chile, Co-
lombia, Ecuador, Mexico, Paraguay, Peru,
Uruguay and Venezuela. They were selected
by balancing economic importance; popula-
tion size; the availability of data on energy
use, production, transport and contributions
to total SLCP emissions in LAC; and avail-
able information on emission inventories.
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Methane (CH,) is a powerful greenhouse gas with
a lifetime in the atmosphere of approximately 12
years. Its increase in the atmosphere has caused
the most significant radiative forcing of any green-
house gas after carbon dioxide. Atmospheric CH,
concentrations have grown as a result of human
activities related to agriculture, including rice culti-
vation and ruminant livestock; coal mining; oil and
gas production and distribution; biomass burning;
and municipal waste landfilling.

Methane has a direct influence on climate, but also
has a number of indirect effects including its role

as an important precursor to the formation of tropo-
spheric O, which in turn affects human health, crop
yields and the quality and productivity of vegetation.

For some CH, sources, emission control meas-
ures also reduce other co-emitted substances such
as the more reactive volatile organic compounds
(VOCs) that contribute to the local formation of O,,
as well as air toxins such as benzene (C,H,), car-
bon tetrachloride (CCl,) and chloroform (CHCL,).

Black carbon (BC) is a potent climate-warming par-
ticle that remains in the atmosphere for a few days
or weeks. It is formed by the incomplete combus-
tion of fossils fuels, wood and other fuels. Com-
plete combustion would turn all carbon in the fuel
into carbon dioxide (CO,), but combustion is never
complete and CO,, carbon monoxide (CO), VOCs,
and organic carbon (OC) and BC particles are all
formed in the process. Black carbon is always
co-emitted with other particles and gases, some

of which have a cooling effect on the climate. The
complex mixture of particulate matter resulting from
incomplete combustion is often referred to as soot.

The type and quantity of co-pollutants differs ac-
cording to the source, and a high ratio of warming
to cooling pollutants indicates the most promising
sources to target for achieving climate benefits in
the near term. Black carbon and co-emitted parti-
cles also reduce surface albedo (the ability to re-
flect sunlight) when deposited on snow and ice.

Black carbon and co-emitted pollutants also contrib-
ute to the formation of fine air polluting particulate
matter (PM, ), which are strongly linked to observed
short- and long-term health impacts. Specifically,
PM, . has been linked to a number of health impacts
including premature death in adults with heart and
lung disease, strokes, heart attacks, chronic respira-
tory disease such as bronchitis, aggravated asth-
ma and other cardio-respiratory symptoms. It is also
responsible for premature deaths of children from
acute lower respiratory infections such as pneumo-
nia. In general BC co-emitted with polycyclic aromatic
hydrocarbons (PAHs) that are carcinogenic.

Ozone (0,) is a reactive gas that exists in two lay-
ers of the atmosphere: the stratosphere (the up-
per layer) and the troposphere (ground level to ~15
km). In the stratosphere, O, protects life on Earth
from the sun’s harmful ultraviolet (UV) radiation. In
contrast, at ground level, it is an air pollutant, which
is harmful to human and ecosystem health, and is
a major component of urban smog. Tropospheric O,
is also an important greenhouse gas. The threefold
increase of O, concentrations in the northern hemi-
sphere in the past 100 years has made it the third
most important contributor to the human enhance-
ment of the global greenhouse effect, after CO, and
CH,. Ozone has a lifetime of a few hours to days in
the atmosphere.

Tropospheric O, is a highly reactive oxidant that
harms human health and significantly reduces
crop productivity as well as the uptake of atmos-
pheric carbon by vegetation. Ozone is known as a
secondary pollutant because it is not emitted di-
rectly, but is formed when precursor gases such
as CH,, CO, oxides of nitrogen (NOx) and non-meth-
ane volatile organic compounds (NMVOC) react

in the presence of sunlight. Ozone is particularly
dangerous for children, the elderly and people with
lung or cardiovascular disease — it can worsen
bronchitis, emphysema, asthma, and may perma-
nently scar lung tissue. Recent studies have also
linked both short- and long-term ozone exposure to
premature death, heart attacks, strokes, heart dis-
ease, congestive heart failure, and possible repro-
ductive and developmental harm.

Hydrofluorocarbons (HFCs) are a group of indus-
trial chemicals primarily produced for use in re-
frigeration, air-conditioning, insulating foams and
aerosol propellants, with minor uses as solvents
and for fire protection. HFCs were developed to
replace stratospheric ozone-depleting substanc-
es (ODS) that are currently being phased out un-
der the Montreal Protocol on Substances that
Deplete the Ozone Layer. Many HFCs are very
powerful greenhouse gases and a substantial
number have a lifetime of between 15 and 29
years in the atmosphere.

Hydrofluorocarbons have only been commercial-
ized since the early 1990s, and their abundance
in the atmosphere is currently small. They are,
however, among the fastest growing greenhouse
gases, largely as a result of increasing demand
for refrigeration and air-conditioning, particular-
ly in developing countries. If left unchecked, HFC
consumption is projected to double by 2020, and
their emissions could contribute substantially to
radiative forcing in the atmosphere by the middle
of the century.
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Key

messages

1

Poor air quality and glob-
al warming have already
affected vulnerable pop-
ulations and ecosys-
tems in LAC, resulting in
premature deaths, crop
yield losses and dam-
age to ecosystems.

Premature deaths from exposure to
PM, . and O, in 2010 are estimated
to be around 64 000, with a possi-
ble underestimate of deaths from
exposure to PM, _ of an addition-

al 20 000. Exposure to O, has also
been responsible for an estimated
7.4 million tonnes in yield losses
for soybean, maize, wheat and rice.
Increased temperatures at high al-
titudes in the Andes are linked to
glacier retreat and decreased water
availability. Projected increases in
temperature across the whole of LAC
will have consequences for sensitive
agricultural crops and ecosystems.

2

Agriculture, mobile and
commercial refrigera-
tion, and transport are
the sectors that produce

the largest emissions
of CH,, HFCs and BC.

Another large source of methane in
several countries is the fossil fuel
production sector. Consistent esti-
mates from the reference scenario
allow the identification of mitigation
opportunities in relevant sectors
within the 13 regions addressed in
the report. Forest fires are the larg-
est source of BC in South America,
but the net impact of all emissions
from this source is nearterm cool-
ing due to the high emission of OC.
Therefore it is not considered part of
an SLCP strategy.

3

Based on the reference
scenario, without any
action to reduce SLCP
emissions, the influence
of LAC emissions on cli-
mate, human health and

agriculture will increase
significantly by 2050.

Warming due to emissions of CH,
and from incomplete combustion in

LAC is projected to almost double be-

tween 2010 and 2050. At a global
level, an associated temperature in-
crease of 2.6-4.8°C by 2081-2100,
compared to the mean of 1986-
2005, is projected.

4

A number of SLCP mea-
sures have been identi-
fied that, by 2050, have
the potential to reduce
warming in LAC by up to
0.9° C, premature mortal-
ity from PM, . by at least
26 per cent annually, and
avoid the loss of 3-4 mil-
lion tonnes of four sta-
ple crops each year.

They would deliver an addition-

al 40 per cent reduction in prema-
ture deaths from tropospheric O, by
2050. If a 75 per cent reduction in
forest fires were achieved by 2050,
there would be a further 36 per cent
reduction in premature deaths.

S

Efforts and experience
on reducing some SL-
CPs are already in place
across LAC and could
be scaled up if identified
barriers were overcome.

Many of the identified measures have
already been implemented at nation-
al and subnational scales. Wide-
spread reductions of SLCPs, with
large near-term benefits for the re-
gion, could be achieved by strength-
ening current policies and improving
regional cooperation.
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Key

message

Poor air quality and global warming
nave already affected vulnerable
bopulations and ecosystems in LAC,

resulting in premature deaths, crop
vield losses and damage to ecosystems.

Almost 80 per cent of the population
in the region lives in cities, includ-
ing several megacities (those with a
population of more than 10 million
inhabitants). Significant episodes of
urban air pollution are common, with
urban pollution generally including
high concentrations of O, and PM,, .
Black carbon and co-emitted pollut-
ants, including polycyclic aromat-

ic hydrocarbons (PAHs), are part of
and contribute to formation of PM,
and have been linked to a variety of
health problems and even death.

Particulate
matter

Three models used as part of this
assessment suggest that 64 000
premature deaths in 2010 were as-
sociated with outdoor exposure to
ambient PM,, .. This is likely, howev-
er, to be an underestimate and pre-
mature deaths could be up to about
81 000 according to the latest fig-
ures from the Global Burden of Dis-
ease (GBD) project.

Ambient PM, , concentrations were
calculated with emission data from
GAINS (Box 5) and using the GISS
and GEOS-Chem Adjoint models
(Box 6); one additional estimate was
based on a recent assessment of
satellite data. These concentration
estimates were, in turn, used in con-

centration-response relationships with
population data and baseline mortal-
ity numbers to estimate the number
of expected premature deaths from
PM, . each year. The average of the
models and satellite data for 2010
was about 47 000 premature deaths
(with a range of estimates of between
32 000 and 64,000). This is likely

to be an underestimate, in part due
to the coarse scale of the modelling
in relation to the size of urban cen-
tres in which most people in LAC live.
These numbers be compared to the
WHO estimate of 58 000 deaths for
lower and middle-income countries of
the Americas, and to the Global Bur-
den of Disease (GBD) project, which
has estimated 81 000 premature
deaths in 2010.

Ozone

Premature deaths in LAC associated
with outdoor exposure to O, in 2010
were estimated to be about 5 000.

Deaths from exposure to ambient O,
concentrations in LAC were calculat-
ed using the TM5-FASST model, and
this estimate is the same as that
from the GBD project, according to the
data available through the Institute for
Health Metrics and Evaluation.

Exposure to tropospheric O, in 2010
resulted in yield losses of approx-
imately 7.4 million tonnes of four
major crops — soybean, maize, wheat
and rice.

Most of the total estimated crop
yield losses in 2010 were concen-
trated in three countries — Argentina,
Brazil and Mexico. Soybean is a large
source of export revenue for several
LAC countries.

Regional
climate

There are a large variety of climates
in LAC, due to its latitudinal extent
and to the presence of the Andes

and other mountain ranges. Very sen-

sitive ecosystems are associated
with specific climates and are vulner-
able to the rapid climate changes ex-
perienced in recent decades.

Temperatures have been increasing

globally and in LAC in recent years,

particularly at high altitude, contrib-
uting to the retreat of glaciers.

Some of the glaciers in the tropical
Andes have been receding at around
3 per cent a year, compared to 0.18
per cent a year from the little ice age
maximum in the 17" and 18" cen-
turies to the beginning of the 20™
century®. Others, Chacaltaya glacier
in Bolivia for example, have even dis-
appeared due to the 0.1°C per dec-
ade temperature increase since the
1970s. The resulting diminished wa-
ter availability affects people in many
Andean regions. High temperatures,
changes in precipitation patterns and
exposure to pollutants, have already
affected local agriculture and sensi-
tive ecosystems at high altitudes.

In the sub-tropical regions of the An-
des, the yearly winter precipitation
builds the snowpack that is crucial
for water availability for agriculture,
industry and human consumption in
Chile and Argentina. Significantly in-
creasing temperature trends in the
region have led to earlier snowpack
melting and decreased water availa-
bility during crop development.

Increased frequency of heat

waves and increasing precipitation
have been detected in regions of
south-eastern South America, which,
enhanced by strong EI Nifio events,
have caused extensive flooding and
loss of life and crops. Increases in

temperature and shifts in precipita-
tion patterns will continue to affect
LAC if no special measures are taken
to curb global change.

The Intergovernmental Panel on Cli-
mate Change Fifth Assessment Re-
port (IPCC AR5)* has highlighted the
impact of climate change on eco-
nomically important crops in LAC. As
coffee is particularly sensitive, large
reductions in yield and profits have
been projected under current climate
scenarios; IPCC AR5 predicts an
overall reduction in the area suita-
ble for coffee production by 2050 in
all countries evaluated. One study in
Brazil indicated that a 3°C rise would
cause a 60 per cent decline in coffee
yields in the State of Sao Paulo. This
highlights the significance of trying
to limit warming in LAC over the next
few decades using an SLCP strategy.

3. Rabatel et al. 2013: Current state of gla-
ciers in the tropical Andes: A multi-cen-
tury perspective on glacier evolution and
climate change. Cryosphere, 7(1), 81-102,
doi:10.5194/tc-7-81-2013.

4. IPCC AR5. 2007. Dasgupta, R, Morton, J.F.,
Dodman, D., Karapinar, B., Meza, F., Rive-
ra-Ferre, M.G., Toure Sarr, A. and Vincent,
K.E. 2014. Rural areas. In Field, C.B., Bar-
ros, V.R., Dokken, D.J., Mach, K.J., Mastran-
drea, M.D., Bilir, T.E., Chatterjee, M., Ebi,
K.L., Estrada, Y.0., Genova, R.C., Girma, B.,
Kissel, E.S., Levy, A.N., MacCracken, S.,
Mastrandrea, PR. and White, L.L. (eds.).
Climate Change 2014: Impacts, Adaptation,
and Vulnerability. Part A: Global and Sectoral
Aspects. Contribution of Working Group I
to the Fifth Assessment Report of the In-
tergovernmental Panel on Climate Change.
Cambridge University Press, Cambridge,
United Kingdom.
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Key
message

Agriculture, mobile and commercial
refrigeration, and transport are the

sectors that produce the largest
emissions of CH,, HFCs and BC.

The main sources of CH , a precur- of agricultural residues, and small in-
sor of tropospheric 0, HFCs and BC  dustrial sources including artisanal

in the LAC region were quantified in
this assessment. The key emitting
sectors of CH, are agriculture, coal,
oil and gas production and distribu-
tion, and waste disposal. The main
sources of HFCs are refrigeration
and air conditioning in vehicles and
buildings. The major sources of BC
emissions are cooking and heating
stoves, biomass burning, diesel on-
and off-road vehicles, in-field burning

brick kilns. Ozone is produced from
NOx, and VOCs emissions from the
industrial and transport sectors, as
well as CH,, and CO from the main
sources of incomplete combustion.
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FIGURE 1

Sectoral and regional contribution to CH,
emissions in the LAC region in 2010.
NOTE

1 teragram (Tg) = 1 million tonnes (Mt)
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The LAC region emits about 54 ter-
agrams (Tg) of CH, (baseline 2010)
per year, accounting for approximate-
ly 15 per cent of total global CH,
emissions, with just over half LAC’s
emissions originating in Brazil and
Venezuela (Figure 1). Virtually all of
these emissions in the region origi-
nate from three sectors: agriculture,
approximately 50 per cent; coal, oil
and gas production and distribu-
tion, approximately 40 per cent; and
waste management, approximately
10 per cent. At the national level, the
importance of specific sectors varies
but, with exception of Venezuela, ag-
riculture is a major source, ranging
from about 30 per cent of total CH,

emissions in Ecuador to about 90
per cent in Paraguay. The oil and gas
industry sector dominates emissions
in Venezuela, accounting for near-

ly 90 per cent but is also important
in Ecuador, contributing 60 per cent
of total emissions, and in Mexico,
40 per cent; coal mining is a signifi-
cant source in Colombia, contributing
more than 50 per cent.

C|—|4 sector

share in
LAC (2010)

54 Mt
(total)
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FIGURE 2

Sectoral and regional contribution to BC
emissions in the LAC region in 2010.
NOTE

1 gigagram (Gg) = 1 000 tonnes (kt)
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Black carbon

The LAC region emits about 508 Gg
of BC (baseline 2010) per year, and is
responsible for less than 10 per cent
of total global anthropogenic emis-
sions of BC, excluding those from for-
est and savannah fires. More than

60 per cent of the region’s emissions
originate in Brazil and Mexico. Two
major source sectors emit about three
quarters of BC emissions in LAC:
transport and the residential combus-
tion of solid fuels (Figure 2). Nation-
ally, the transport sector makes up
the largest portion of BC emissions

in most countries, other than in Chile,
Paraguay and the countries of Central
America where residential combus-
tion contributes a higher proportion.
The agricultural sector is a significant
source in a number of countries in-
cluding Uruguay, approximately 35 per
cent; Argentina, approximately 20 per
cent; and Colombia, approximately

15 per cent. The industrial sector, in-
cluding brick manufacture, is also an
important source of BC emissions in
several countries, contributing up to

10 per cent of total BC emissions in
Brazil, Ecuador and Mexico.

Open biomass burning is widespread
in LAC; in certain regions it stems from
ancestral agricultural practises and in
others, from the advancing agricultur-
al frontiers over primarily tropical and
subtropical forests, and savannahs.
Forest fires are the largest source of
BC in South America, but the net im-
pact of all emissions from this source
is near-term cooling due to the high
emission of OC. It is, therefore, not
considered part of an SLCP strategy.

BC sector
share in LAC
(2010)

JVID /daNN

|9}



UNEP / CCAC

16

FIGURE 3

Sectoral and regional contribution to HFCs
emissions in the LAC region in 2010.
NOTE

1 teragram (Tg) = 1 million tonnes (Mt);
CO,eq = carbon dioxide equivalent
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In 2010, the LAC region was respon-
sible for only 8 per cent of total glob-
al HFC emissions, with 77 per cent
originating in Argentina, Brazil and
Mexico (Figure 3). The majority of the
HFC emissions come from two sec-
tors, mobile air conditioning, about

20 per cent, and commercial refriger-
ation, around 38 per cent. The third
largest source of emissions, contribut-

ing around 15 per cent, is residential
window- and split-unit air conditioners,
listed as stationary air-conditioning.
These three sectors offer a large op-
portunity for mitigation.

Cariy,

bean

HFCs/HCFCs
sector share in
LAC (2010)

69 Mt CO_eq
(total)
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The GAINS model and

scenarios developed for
the LAC assessment

The best available emission data in
the LAC region was collected from
national emissions inventories. This
regional information and inputs from
LAC researchers was used in the
GAINS model to develop a detailed,
complete and consistent emission
inventory and the scenarios used

in the assessment. This is a signif-
icant step forward as no country in
the region had a complete and up to
date emissions inventory and there
are substantial gaps in knowledge in
many countries.

The GAINS model (Greenhouse gas
— Air pollution Interactions and Syn-
ergies; http://gains.iiasa.ac.at) was
developed by the International Insti-
tute for Applied Systems Analysis
(IIASA) and estimates emissions of
greenhouse gases and air pollutants
in a consistent framework. GAINS
holds essential information about
key sources of emissions, environ-
mental policies and further mitigation
opportunities for nearly 170 coun-
tries/regions?® at a global level. The
emission calculation in GAINS draws
on the available literature and has
been reviewed by experts from aca-
demia, governments and industry. It
applies emission factors that reflect
country-specific conditions, including
fuel quality, combustion technologies,
fleet composition and application of
control technologies.

Taking into consideration economic
development, population size and the
availability of data on energy use and
production, transport, contribution

to total SLCP emissions in LAC and
available national emission invento-
ries, the assessment distinguishes
13 regions/countries (p.3) for which
reference and mitigation scenarios
were developed. Emissions for key
air pollutants, including black carbon,
CH,, CO, and HFCs were estimated
for 1990-2010 using a consistent
approach for the 13 LAC regions.

Reference scenario: describes emis-
sions that could result from current
trends with no further action than

is already planned. This scenario is
very similar to the IPCC RCP8.5 used
in other assessments.

Climate scenario: describes a CO,
emission scenario designed to con-
strain the global temperature in-
crease by 2100 to 2°C.

SLCP scenario: projects emissions
that would result from implement-
ing a set of measures that are iden-
tified in relation to the LAC sources
of emission.

The emissions and scenarios devel-
oped in the GAINS model were pro-
vided to three global atmospheric
transport models, which were then
used to estimate pollutant concentra-
tions and climate impacts and are de-
scribed in Box 6.

a. As data is not available from every coun-
try, aggregated regional information is
sometimes used.

Climate modelling
and impacts for the
LAC assessment

GISS

The GISS model for Physical Under-
standing of Composition-Climate
Interactions and Impacts (GISS-PUC-
CINI) is a global climate model that
incorporates gas-phase and aerosol
chemistry. It examines the behav-
iour of both the physical climate and
atmospheric composition. All runs
analyzed were performed at 2°x2.5°
horizontal resolution and 40 vertical
layers. The full climate response sim-
ulations were performed with the cou-
pled atmosphere-ocean model.

GEOS-CHEM

GEOS-Chem is a global 3-D model of
atmospheric composition driven by
assimilated meteorological obser-
vations from the Goddard Earth Ob-
serving System (GEOS) of the NASA
Global Modeling Assimilation Office.
GEOS-Chem is a freely accessible
community model, developed and
used by research groups worldwide
as a versatile tool for a wide range of
atmospheric composition studies.

GEOS-CHEM ADJOINT COEFFICIENTS
USED IN THE INTEGRATED BENEFITS
CALCULATOR

The adjoint of the chemical transport
model GEOS-Chem computes the in-
dividual contribution of each source
(each emitted species, in each grid
cell) to response metrics such as the
population-weighted PM, . concentra-
tions in a particular country, or radi-
ative forcing in a particular latitude
band. This tool is applied to evalu-
ate the influence of emissions from
grids across LAC, and the rest of the
world, on each of the larger coun-
tries of LAC and groups of the small-
er countries. The coefficients include
satellite downscaling by allocating
the calculated average PM, ; concen-
trations for a grid according to the
current distribution of PM, _ estimat-
ed from satellites; the analysis is
done at the 10x10 kilometre resolu-
tion. The emissions and coefficients
are multiplied together within the In-
tegrated Benefits Calculator, being
developed by Stockholm Environment
Institute (SEI) and US Environmental
Protection Agency (EPA) for Climate
and Clean Air Coalition (CCAC) initia-
tives, to calculate the average popu-
lation-weighted PM, . concentrations
used to estimate health impacts.

TM5-FASST

The global Air Quality Source-Recep-
tor Model (TM5-FASST), developed at
the European Union Joint Research
Centre (JRC), links emissions of pol-
lutants in a given source region to
impacts at the downwind receptor
region, using coefficients describing
the relation between each precur-
sor and each end product for each
source and receptor region. The de-
veloped linear functions can be used
to calculate the concentration in a
receptor region from a given emis-
sion, without having to run the whole
chemical transport model (TM5) each
time. The model has been validated
against surface, airborne and sat-
ellite observations in several exer-
cises. TM5-FASST produces global
gridded pollutant concentration fields
at a 1°x1° resolution. The tool is
used to determine impacts of air pol-
lution on human health, vegetation
and radiative forcing.
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Key

message

Based on the reference scenario,
without any action to reduce
SLCP emissions, the influence

of LAC emissions on climate,

human health and agriculture will
increase significantly by 2050.

The GAINS model was used to define
a reference scenario for LAC emis-
sions with projections to 2050 (Box
5). In this, the warming by emissions
from CH, and incomplete combustion
in LAC is projected to almost double
between 2010 and 2050. The major-
ity of this growth is associated with

a projected increase in emissions
from the oil and gas production and
distribution sector and from livestock
production. These sectors, togeth-

er with waste management, offer the
greatest mitigation potential. The in-
fluence of this rise in CH, emissions
on global temperature increase, how-
ever, is small. Emissions of BC are
projected to decrease in the coming

decades given the planned strategies
to abate urban air pollution, particu-
larly from the transport sector. Nev-
ertheless, projections increase again
as the planned mitigation measures
would not be enough to continue

to decrease emissions, unless new
measures are introduced. The resi-
dential heating and cooking sector
offers the second largest mitigation
potential for BC.

Emissions of HFCs are projected to
increase from about 70 million tonnes
of carbon dioxide equivalent (Mt
CO0,eq) in 2010 to more than 250 Mt
CO,eq in 2050. This large increase

is associated with commercial
refrigeration, stationary and mobile
air-conditioning and foam production,
which together represent more than
90 per cent of total emissions. While
every sector is expected to experience
growth, the largest increase is
estimated for stationary and mobile
air-conditioning and represents a
significant mitigation opportunity.

Under the reference scenario LAC
CH, emissions are expected to in-
crease to 2050 and beyond. A large
part of that growth is due to project-
ed increases in oil and gas output,
followed by livestock production de-
velopment. The projections highlight
opportunities for mitigation in sec-
tors such as oil and gas production,
waste management and agriculture.

1 teragram (Tg) = 1

million tonnes (Mt)

Agriculture

| Waste

t Transport

Residentia

Coal, oil and gas
Industry

Power plants

"HO W
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Box 8
Black Carbon

Black carbon emissions in LAC are ex-
pected to decrease in coming decades
due to the introduction of ever more
stringent transport legislation in sever-
al regions to reduce urban air pollution.
In the longer term, however, the current
legislation will not be sufficient to con-
strain emissions growth, highlighting

a current mitigation opportunity. While
emissions from the residential sector
are not projected to grow in the future,
this source offers a major mitigation
opportunity across the region.

1990 2000 2010

© rgicuiure
© vose

@ Tensport
@ Residential

NOTE

Coal, oil and gas

Industry

‘ Power plants

1 gigagram (Gg) = 1 000 tonnes (kt)

2020

600

Box 9

Hydrofluorocarbons

Assuming no targeted policies to con-
trol emissions of HFCs, they are ex-
pected to continue to growth strongly,
with foams, commercial refrigeration,
and stationary and mobile air-condi-
tioning contributing more than 90 per
cent of total emissions. While every
source is expected to grow, the largest
increase is projected for stationary and
mobile air-conditioning. This represents
a significant mitigation opportunity.

NOTE

1 Megatonne (Mt)= 1 million tonnes;

CO,eq = carbon dioxide equivalent
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Premature mortality from exposure
to PM, ; pollution is expected to al-
most double by 2050, compared to
2010, under the reference scenario.

Ambient PM, . concentrations were
calculated from the results of two dif-
ferent models (GISS and GEOS-Chem
Adjoint) following the reference sce-
nario to 2050. The projected prema-
ture mortality from exposure to PM,
pollution for the reference scenario
indicates an increase from 47 000

in 2010 to 62 000 in 2030 (range of
27 000-95 000) and 82 000 in 2050
(range of 34 000-131 000). The in-
crease in premature mortality is due
to a combination of the changes in
PM, . concentrations and demograph-
ic changes — an increasing and aging
population, which leads to higher vul-
nerability. The values calculated using
different approaches provide similar
estimates for the number of people
dying prematurely in the LAC region.

Ozone

Premature mortality from exposure
to ambient O, doubles between
2010 and 2050 under the refer-
ence scenario.

Premature mortality due to O, expo-
sure calculated by one of the mod-
els is similar to estimates from the
GBD project. The estimated 5 000
premature deaths in 2010 increase
to 7 000 by 2030 and 10 000 by
2050; this corresponds to about 12
per cent of the number of premature
deaths from PM, , exposure. The in-
crease in deaths from O, pollution is
not only affected by the increase in
the total population and the fact that
it is aging, but also by the increase
in ozone concentrations projected by
the atmospheric models by 2050.

For four major crops — soybean,
wheat, maize and rice — exposure
to tropospheric O, in 2010 resulted
in crop losses of approximately 7.4
million tonnes. Losses could rise to
about 9 million tonnes by 2050.

Losses in three countries, Argentina,
Brazil and Mexico, make up a very
large proportion of the total estimat-
ed losses in LAC in 2010 and those
projected in the future. The estimat-
ed 9 million tonnes of crop losses
caused by O, damage by 2050 repre-
sents about 3 per cent of the current
yield for these four crops. Soybean,
a major commodity for several LAC
countries, shows the largest losses
in LAC and its projected loss of about
6.5 million tonnes by 2050 repre-
sents about 5 per cent of the current
yield in LAC. All the models project
increases in O, concentrations in the
region by 2050, with a corresponding
increase in yield losses.

Regional
climate

Temperatures have increased both
globally and in LAC in recent years.
Emissions under the reference sce-
nario suggest a rapid increase in
global temperature, which would
also be felt in LAC.

The GISS model has estimated a
warming of 1.5-3.0° C over most of
Central America and tropical South
America in the 2070s relative to
2010, under the RCP8.5 scenario
used in the IPCC ARS. Extra-tropical
regions of South America are project-
ed to warm by 0.5-1.5° C in 2070s,
relative to 2010 (Figure 4). The ref-
erence scenario designed for this as-
sessment is similar to the IPCC AR5
RCP8.5 scenario, and equates to a
global average temperature increase
of between 2.6-4.8°C by 2081—
2100, compared with the mean tem-
perature in 1986-2005.

FIGURE 4

2.8

Increase in temperature over 2.4
LAC region projected by GISS 2.0
model using the RCP8.5 16
emissions. The map shows 12

the temperature in the 2070s 0.8
relative to 2010 (RCP8.5 is very 0.4
similar to the reference scenario 0.0

used in this assessment).
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Key

message

A number of SLCP measures have
been identified that, by 2050, have
the potential to reduce warming

in LAC by up to 0.9° C, premature
mortality from PM, . by at least

26 per cent annually, and avoid
the loss of 3-4 million tonnes of
four staple crops each year

The SLCP strategy entails the imple-
mentation of measures that will pro-
vide major benefits for the reduction
of near-term warming in the LAC re-
gion, as well as significant develop-
ment benefits through reducing the
impacts of air pollution on health,
crops and ecosystems. Six measures
have been identified that are rele-
vant to the LAC region, and address
mitigation of CH, emissions in the

oil and gas production and distribu-
tion, waste management, coal mining
and agriculture sectors. An additional
eight measures address emissions
from incomplete combustion in res-

idential cooking and heating, diesel
vehicles, industry, agriculture and flar-
ing in the oil and gas industry for the
mitigation of BC and other co-emitted
substances. Finally, seven measures
are identified to address emissions
of HFCs by refrigerants in transport,
industry and services.

TABLE 1
Measures identified
from the modelling.

Oil and gas production
and distribution

Recovery and use of vented gas in oil and gas production
Reduction of gas leakage during distribution

Waste management

Separation and treatment of biodegradable municipal solid waste (MSW)
Food industry solid and liquid waste treated in
anaerobic digesters, with biogas recovery

Coal mining Pre-mine degasification and recovery of CH, during mining
Agriculture Anaerobic digestion — biogas from livestock manures
Households Clean cooking and heating stoves
T t Euro VI standards on new vehicles, including diesel particle filters (DPF)
ranspor Eliminating high emitting vehicles
Modernized coke ovens
el Modernized brick kilns
Y High efficiency particulate matter controls in industrial
biomass and waste combustion
Agriculture Enforced ban of open-field agricultural burning

Oil and gas production

All sectors

Reduced gas flaring

Switch to low global warming potential (GWP) HFC alternatives
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Implementing these measures fully
will substantially reduce emissions
of substances that lead to near-
term warming. Methane emissions
would be reduced by 45 per cent

in 2030 and 48 per cent in 2050
and black carbon emissions by 69
per cent in 2030 and 88 per cent
in 2050, both in comparison to the
reference scenario, while HFC emis-
sions would reduced by 98 per cent
by 2030 by a very aggressive strat-
egy (Figure 5).

2040

2050 2000 2010 2020

CO
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Nvee

The implementation of the SLCP sce-
nario would also result in a 58 per
cent reduction in NO, emissions, 54
per cent reduction in NMVOC emis-
sions, 65 per cent reduction in prima-
ry PM, . (which includes BC and OC)
and CO; 79 per cent reduction of OC,
and 6 per cent reduction of sulphur
dioxide (SO,) emissions. Thus, all of
the emissions that lead to the for-
mation of PM, _, apart from ammonia
(NH,) from agriculture, are significant-
ly reduced in the SLCP scenario.

2030 2040 2050 2000 2010

CO

FIGURE 5

Emission reductions for BC, OC,
primary PM, . (which includes BC

and 0C), CH,, SO,, NO,, CO, NMVOC,
NH,, HFCs, and CO, relative to the
reference and climate scenarios from
the full implementation of measures
(SLCP mitigation scenario). This
shows the changes in emissions

relative to 2010 emissions.
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FIGURE 6

Increase in temperature projected by the
GISS model using RCP8.5 emissions. Left:
temperature in the 2070s relative to 2010
— RCP8.5 is very similar to the reference
scenario used in this assessment. Right:
the reduction in regional temperature
across LAC from the implementation of
the SLCP measures (CH,; incomplete
combustion and HFCs) relative to the
reference scenario, according to long-
term runs using the GISS model.
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The implementation of the proposed
SLCP measures would lead to a re-
duction in absolute temperature
increases across Latin America in
2050, by up to 0.9° C in parts of
Mexico, and across almost all parts
of LAC by more than 0.3° C, which
could significantly reduce the tem-
perature increase projected in the
reference scenario.

The highest temperature decrease
due to the implementation of the
SLCP measures is 0.7-0.9°C in
northern Mexico, and in South Amer-
ica the largest decrease from the
reference scenario temperature is
0.5-0.7°C in central Brazil and in
parts of the Andes in Argentina, Bo-
livia, Chile and Peru. Estimates for
most areas of South America indi-
cate a reduction of 0.3-0.5°C from
the reference Scenario temperature.

The temperature increase in the Car-
ibbean is estimated to reduce by
0.3-0.7°C in comparison to the tem-
perature projected in the reference
scenario. Results are broadly similar
under the climate scenario, with spa-
tial patterns generally quite similar
but magnitudes of reduced warming
slightly less. This is caused by large
ocean areas nearby.

The GISS model shows that imple-
menting the SLCP measures will re-
duce temperature increases in the
Andes by 2050 by 0.3-0.7°C. This
can be compared with the current in-
crease in the region of 0.7°C since
1950 and glaciers in the mountain
range have shrunk by an average of
30-50 per cent since the 1970s.

°C
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Note that the TM5-FASST results represent only one of the three models used and so
the values for the reference and SLCP mitigation scenario are slightly different from
the average of the three models, but variation between the models is low.

Implementing the suggested SLCP
measures would reduce premature
mortality from PM, . by about 21 per
cent by 2030 and about 26 per cent
by 2050, compared with the total
number of premature deaths that
would result from the reference sce-
nario’s emissions.

Forest fires emissions cause a large
proportion of the deaths from expo-
sures to PM, . in South America, and
implementing a 75 per cent reduction
in emissions would reduce prema-
ture mortality across LAC from PM,,
by about 37 per cent in 2030 and by
a further 34 per cent by 2050. By im-
plementing all the suggested SLCP
measures and reducing forest fires
could reduce premature mortality in
LAC from exposure to outdoor PM, .
by about 57 per cent in 2030 and 58
per cent in 2050, in comparison to
the reference scenario.

If forest fire emissions were reduced
by 75 per cent across LAC, the SLCP
measures would become more im-
portant for reducing premature
deaths. Without forest fire emission
reductions, SLCP measures avoid

21 per cent of PM, crelated prema-
ture deaths in 2030, and 26 per cent
in 2050. But if forest fire emissions
were reduced, the SLCP measures
would avoid about a third of remain-
ing PM, related premature deaths in
2030, and 36 per cent in 2050.

The implementation of the sug-
gested clean cooking and heating
measures would deliver considera-
ble health benefits by reducing in-
door exposure to PM, ,, especially
amongst women, reducing deaths
by 28-65 per cent depending on
the cause, and reducing deaths of
children less than 5 years old by 60
per cent. Across LAC in 2010, there
were an estimated 70 000 prema-
ture deaths related to indoor PM,
exposure related the use of solid fu-
els for cooking and heating.

It is estimated that changing tradi-
tional solid fuel for such clean fu-
els as liquid petroleum gas (LPG) in
stoves would, for women, reduce 51
per cent of premature deaths from is-
chaemic heart disease, 65 per cent
from lung cancer; and a 28 per cent
from strokes. The benefits for men
would be lower — 36, 58 and 27 per
cent reduction in deaths, respective-
ly. There would also be a 60 per cent
reduction in deaths from acute lower
respiratory infections in children less
than 5 years old.

The reduction in O, concentrations
from implementation of the suggest-
ed SLCP measures could result in

a reduction of premature mortality
of 20 per cent in 2030 and 40 per
cent in 2050.

Implementing the suggested SLCP
measures in LAC, could, therefore, re-
sult in considerable reductions in mor-
tality due to O,, although the absolute
numbers are lower than from the re-
duction of exposure to PM,, . pollution.

Of the strategies that address cli-
mate change, the SLCP scenarios
have a far greater effect on prema-
ture mortality than do the CO, sce-
narios in LAC. Implementation of
CO, and SLCP strategies together
will, however, provide the greatest
benefits for health, although not a
much higher than with the suggest-
ed SLCP measures alone.

Implementing the CO, measures is
crucial to constraining average glob-
al warming by the end of the century
to 2°C, but it results in a significant-
ly smaller reduction in premature
mortality than if the SLCP measures
were implemented. For O,, the climate
measures result in an 11 per cent re-
duction of deaths in 2030 and 19 per
cent in 2050. The impact of climate
measures on premature mortality
from PM, _ pollution, a 6 per cent re-
duction in premature deaths in 2030
and 8 per cent in 2050, is also con-
siderably lower than the benefits from
implementing the SLCP measures.

The reduction in O, concentrations
from the suggested SLCP measures
avoids the annual loss of about 3-4
million tonnes of soybean, maize,
wheat and rice.

The models estimate similar ben-
efits of O, reduction resulting from
the implementation of the suggested
SLCP measures of about 3-4 million
tonnes of avoided annual losses for
these four crops, which represents
about 1.1-1.3 per cent of their total
yield across LAC. The crop most af-
fected is soybean, with avoided loss-
es of about 1.7 per cent, about 2.3
million tonnes.

The climate scenario also results in
reduced O, impacts on crops, but the
benefit, at 1.5-2 million tonnes, is
not as large as achieved by the im-
plementation of the suggested SLCP
measures. Implementing the SLCP
measures under the climate scenar-
io provides the greatest benefit at
3.5-4.5 million tonnes, but this is not
much larger than from implementing
the SLCP measures alone. The bene-
fits in 2050 are about twice as large
as those realized by the O, reduc-
tions in 2030.
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The implementation of the suggest-
ed HFC measures can almost com-
pletely eliminate this greenhouse
gas, avoiding the climate impacts
of HFCs before they grow any larg-
er, and achieving further benefits by
catalysing improvements in appli-
ance energy efficiency.

The reduction of HFC emissions
through a phase-down under the
Montreal Protocol and parallel meas-
ures would reduce the climate forc-
ing effects of HFCs in 2050 to below
their current levels, effectively elim-
inating a climate threat before it de-
velops. Furthermore, transitioning
away from HFCs could catalyse oth-
er climate benefits through improve-
ments in the energy efficiency of
refrigerators, air conditioners, and
other products and equipment that
use HFC refrigerants. Linking a tran-
sition away from HFC refrigerants to
improvements in the energy efficien-
cy of room air conditioners could
significantly reduce peak-load ener-
gy demand and has the potential to
avoid the use of energy equivalent to
the total generation capacity of 93
medium-size power plants in Brazil,
Chile, Colombia, and Mexico.

w
w
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FIGURE 8
Emission reductions of CH, in 2030 and 2050

Most of the climate, human health,
agricultural and ecosystem benefits
could be achieved in LAC though the
implementation of measures focus-
ing on CH,, HFCs and emissions from
incomplete combustion, including BC
and its co-emitted substances.

from the full implementation of measures
(SLCP mitigation scenario) in LAC compared

to the reference and climate scenarios.
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Reduction due to non-CH, measures

Food industry solid and liquid waste treated in anaerobic digester with biogas recovery
Separation and treatment of biodegradable MSW

Reduction of gas leakages during distribution

Recovery and use of vented gas in oil and gas production

Pre-mine degasification and recovery of CH, during coal mining

Emissions after mitigation
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If no measures are implemented,

the reference scenario suggests that
CH, emissions would continue to in-
crease, reaching more than 80 million
tonnes by 2050, compared to about
54 million tonnes in 2010 (Figure

8). The implementation the suggest-
ed SLCP measures, however, could
reduce current emissions by 48 per
cent by 2050. This reduction would be
mainly achieved by the implementa-
tion of measures to recover and use
gas vented in the oil and gas produc-
tion, as well as by reducing emissions
from municipal and food industry
waste, which together would account
for more than 90 per cent of all emis-
sion reductions. A climate strategy fo-
cussed on reducing of CO, emissions
would deliver lower reductions of CH,.
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Full implementation of measures to
mitigate PM,, , emissions could lead to
significant reductions in primary parti-
cle emissions (BC and OC) and in NO,
emissions that lead to secondary ni-
trate particles. Up to an 88 per cent
reduction in BC emissions by 2050,
compared to 2010 levels, could be
achieved (Figure 9). Key measures in-
clude a shift to using clean fuels for

BC

Reference

2010

residential cooking and heating stoves,
which would involve vulnerable pop-
ulations adopting cultural changes.
Measures associated with improved
technology for diesel trucks and buses
(EURO VI including DPF) and removal of
high emitters from the roads would re-
quire government participation for full
implementation. Banning the outdoor
burning of agricultural residues also
has significant mitigation potential.

Emissions of HFCs could be reduced
to nearly zero by replacing them with
available low-global warming potential
(GWP) alternatives in all major sec-
tors, including: air conditioning and
refrigeration for industry, transport,
homes, and commercial services.

Climate

2030

FIGURE 9

Emission reductions of BC in 2030 and 2050,
from the full implementation of measures
(SLCP mitigation scenario) in LAC compared

to the reference and climate scenarios.

Enforced ban of agricultural burning ‘
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Key
message

Efforts and experience reducing
some SLCPs are already in place
across LAC and could be scaled up it
identified barriers were overcome.

The modelling carried out for this as-
sessment has highlighted the poten-
tial for mitigation of SLCP emissions
from a small number of suggested
measures. A few of these have al-
ready been implemented or are cur-
rently being considered at national
and subnational scales within LAC.
The full implementation modelled

in this assessment requires the
strengthening of current policies, as
well as more efficient, sustainable
and widespread penetration of the
measures across the region. Barriers
to full implementation, however, need
to be recognized and overcome if the
identified mitigation potential is to be
achieved. A national and regional dis-
cussion could be initiated to address
SLCPs in the LAC regions as a whole.

Examples of integrated frameworks
for coordinated management of cli-
mate change mitigation and air
quality actions are already in place,
showing the effectiveness of lever-
aging institutional synergies. Chile
and Mexico, recognizing that inte-
grating policies for climate and clean
air can significantly reduce the cost
of achieving objectives in both sec-
tors, have implemented appropriate
strategies. Chile has unified the two
functions in a single department, the
Division of Air Quality and Climate
Change within the Ministry of Envi-
ronment. Mexico, on the other hand,
has enacted the General Law on Cli-
mate Change (LGCC), which provides
a legal framework regulating climate
change policies and includes the Na-
tional Strategy of Climate Change
(ENCC) and the Special Programme
on Climate Change (PECC). Both the
ENCC and PECC incorporate green-
house gases and SLCPs as part in

the mitigation strategies. Such ef-
forts need to be synchronized with
the goals of other governmental in-
stitutions, as has been done in Chile
and Mexico, where ministries of ener-
gy, transportation, finances and even
housing have coordinated their poli-
cies to achieve the maximum effect.

Current policies for reducing PM,
emissions will lead to decreased O,
and BC concentrations. Although
many countries in LAC do not specifi-
cally consider SLCPs, some of these
pollutants, including O, and PM,
are regulated and monitored as part
of air quality attainment plans. Sever-
al countries — Brazil, Chile, Colombia,
Mexico and Paraguay, among others
— currently have or are contemplat-
ing measures to reduce PM, . in their
efforts to mitigate urban air pollution
that will entail BC reductions. Im-
portant efforts to strengthen the air
quality standards, harmonising them
with the WHO guidelines, are under
way, and are a good example of what
needs to be strengthened.

Nationally Determined Contributions
(NDCs) can be a tool of mutual sup-
port for climate action, SLCP reduc-
tions and sustainable development,
and can drive policy and investment
at local, national, and global levels.
Countries in the region are already
considering greenhouse gas miti-
gation action under the 2015 Paris
Agreement. Energy, transport, waste
management and agriculture are al-
ready considered as targeted sectors
within the NDCs of several LAC coun-
tries. These sectors also represent
the best opportunities for mitigating
CO, and SLCPs. Furthermore, Chile
and Mexico have highlighted the im-
portance of reducing BC emissions
in their NDCs. Moreover, Mexico has
pledged a 51 per cent reduction be-
low business as usual in BC emis-
sions by 2030.

Sectorial analysis of NDCs
submitted by LAC Countries.

* Countries that pledged to reduce

emissions from “all economic sectors”.

Antigua and Barbuda
Argentina

Bahamas

Barbados

Belize

Bolivia

Brazil*

Chile

Colombia*

Costa Rica*

Cuba

Dominica
Dominican Republic
Ecuador

El Salvador
Grenada
Guatemala

Guyana

Haiti

Honduras

Jamaica

Mexico

Panama

Paraguay*

Peru

St. Kitts and Nevis*
St. Vincent and the Grenadines
Suriname

Trinidad and Tobago
Uruguay

Venezuela

Energy

Transport

Waste

Agriculture

Buildings

Mining

Industrial processes

Forests and land use
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Examples of implementation of the
key measures for reducing BC and
CH, are already available in the re-
gion. This assessment identified the
key measures in the transport, res-
idential, agriculture, small industry
and oil and gas sectors that would
deliver most of the reductions need-
ed for BC and co-emitted substanc-
es. Similarly, key measures for the
coal, oil and gas; waste and agricul-
ture sectors that will deliver most of
the CH, reductions were identified.
The lessons learnt from the follow-
ing implementation cases in Table 3
should be the basis for up scaling .

The regional plan of action on atmos-
pheric pollution could be used as
the vehicle to reduce SLCPs in LAC.
This would allow the widespread im-
plementation of the suggested SLCP
measures across the region; it would
also provide a framework for coordi-
nated action, support by the Region-
al Network on Atmospheric Pollution.
The regional plan of action will be re-
viewed by 2018 and this represents a

unique opportunity to further scaling
up action within the key sectors identi-
fied in this assessment.

Remaining barriers for the imple-
mentation and broader penetration
of measures in LAC

The detailed analysis carried out in
this assessment shows that, despite
differences among countries and sec-
tors, there are common needs to be
addressed within the region. Com-
prehensive and coordinated policies,
laws and regulations are crucial for
advancement in all sectors, but it
should be acknowledged that many
countries still lack an appropriate le-
gal framework through which policies
can be developed and implemented.

Moreover, some countries lack in-
formation on pollutants, not just SL-
CPs, and even national standards
for criteria pollutants (CO, lead (Pb),
NO,, O,, PM and SO,) There is an ur-
gent need to generate information
at all levels to fully understand the
processes and options to mitigate
SLCPs in LAC. Complete and public
information can help raise aware-
ness and improve participation of
stakeholders in developing strong-
er and more effective networks and
participatory processes.

While there are already laws and reg-
ulations in place in some of the LAC
countries, these often lack concrete
indicators to monitor progress, which
impedes measurement of advance-
ments, evaluation of results and

the incorporation of needed adjust-
ments. For example, there is an of-
ficial regulation in Mexico that since
2009 mandates the distribution of
low-sulphur fuel as part of the nation-
al policy to improve air quality; this,
however, is still to be implemented.
One of the main challenges identi-
fied by the assessment is the lack of
effective enforcement, with penal-
ties for noncompliance. Enforcement
of existing laws would also stimulate
the development of further policies
needed to encourage and upscale im-
plementation of the measures identi-
fied in this assessment.

Governments need to also consid-
er economic instruments that take
the social and environmental costs
and benefits from the mitigation of
SLCPs into account. Making sure
that there are economic incentives in
place, and effective financial mech-
anisms and resources to promote
the changes needed is crucial for
all sectors. Economic instruments,
such as an increase in fuel prices
and financial support for improved
cookstoves, have been shown to
contribute to the advances needed.
Many of the effective measures re-
quired for CH,, BC and other SLCP
mitigation are new to the LAC region
- for example, reducing CH, emis-

sions through the minimization or
elimination of fugitive emissions in
the oil and gas sector and emerg-
ing shale gas exploration. Therefore,
making sure that financial resources
are available for the implementation
of the necessary technology and in-
frastructure should be a priority for
LAC and the international community.

In addition, all sectors have identified
the need to build capacity because of
the need for scientific and technical
expertise to monitor emissions, im-
plement available technologies and
generate information. Strengthening
networks, sharing lessons learned
and best practices are among the
possibilities that LAC could exploit to
increase their capacity.

In summary, governments through-
out the LAC region need to create
an enabling environment for the im-
plementation of SLCP policies and
the key measures identified in this
assessment. Establishment and en-
forcement of policies together with
information, the active participation
of stakeholders, and the inclusion
of economic incentives could deliv-
er the needed outcomes. Moreover,
the coordination of the different sec-
tors of each country is a key factor
for the success of the implementa-
tion of the measures; environmental
agencies should find synergies with
the goals of other ministries or in-
stitutions that may have more influ-
ence in mainstream public policies
adopted by the governments.

TABLE 3
Selected measures already
implemented in LAC.

Transport

Implement improved
vehicle technology, in-
cluding Euro VI on new
vehicles and DPFs

JVID /d3iNN

The DPF programme for buses in Chile and Colombia is a good ex-
ample. The main challenge remains in the availability of ultra-low
sulphur fuel with an appropriate regulation framework to guar-
antee the introduction of a new emissions standard for fuel to
make it compatible with the advanced vehicle technologies.

Elimination of high
emitting vehicles

Mexico, through a fiscal incentive applicable in replacing freight units
more than ten years old and for vehicles less than six years old, has
eliminated over 25 000 older units. The main challenge remains in en-
forcing emissions standards and providing incentives for fleet turnover.

Implement more effi-
cient mobility in cities

Bus Rapid Transit (BRT) systems have been implemented in several major

cities in LAC countries, including in Argentina, Brazil, Chile, Colombia, Ecua-
dor, Guatemala, Mexico and Peru that provide more efficient mobility while

reducing emissions and exposure of passengers to harmful pollutants.

Residential

Introduction of improved
biomass cookstoves
and/or the use of LPG

Several improved biomass cookstoves have been introduced in
the LAC region, for example Justa stoves from Honduras, Male-
na from Bolivia, Onil from Guatemala, Patsari from Mexico and
Turbococina from El Salvador. The main challenge to more wide-
spread penetration remains — overcoming cultural practices.

The use of LPG for cooking has been widely promoted in many LAC coun-
tries, leading to mixed wood-LPG users. In the Dominican Republic, due to
the introduction of LPG cookstoves in 2010, the proportion of the population
using firewood has been reduced from 86 per cent to only 10 per cent.

By 2014, about 300 000 LPG cookstoves had been installed in Peru.

Agriculture

Enforced ban of open
field agricultural burning

The Agro-environmental Protocol that Brazil's Sugarcane Industry Asso-
ciation (UNICA) has established has reduced the areas in which fire is
used about 27 per cent. Other countries have implemented bans in their
regulatory framework but enforcement remains the main challenge.

Since 1990, Argentina and Brazil, with 29 and 32 million hectares re-
spectively in 2014, 70-80 and 86 per cent of their total crop area,
have led the adoption of no-till techniques in LAC, and this technique
is spreading quickly. In Paraguay and Uruguay no-till techniques are
now used on 90 per cent and 82 per cent of total crop area, respec-
tively. The main challenge includes the availability of resources and
adequate policies to promote the adoption of no-till agriculture.

Oil and gas

Reduced gas flaring

Mexico has restricted gas flaring for PEMEX, the state-owned pe-
troleum company, through the enhancement of standards.

Industry

Modernized brick kilns

Several improved brick kilns have been implemented in LAC; for ex-
ample, MK2 kilns developed in Mexico and other modernized kilns
used in several LAC countries have been demonstrated to reduce
emissions and improve energy efficiency compared to traditional open-
top kilns. The main challenge remains in the informal nature of this
industry in many countries and a lack of emissions standards.

Peru has designed nationally appropriate mitigation action (NAMA) for
the brick sector, which could contribute to sector modernization.
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Recovery and use of vented
gas in oil and gas production

Concluding
remarks

A NAMA scheme for the whole oil and gas sector, to be financed
with international funds, has been designed in Mexico.

Fossil fuel

production and Reduction of gas leakage
distribution during distribution

Pre-mine degasification and In Barranquilla, Colombia, an international cooperation project
recovery of CH, during mining for CH, recovery in a power plant was approved in 2015.

Colombia aims to achieve carbon neutrality in the solid waste sectors by
integrated solid waste management programmes and creating incentives
for the private sector. A NAMA has been designed as part of the integrated
approach. The main challenge of preventing improper practices, including
waste picking, open burning and uncontrolled landfills remains.

Separation and treatment
of biodegradable MSW

Solid and liquid food-industry  Rio de Janeiro is treating 800 tonnes of MSW per day,
waste treated in anaerobic integrating anaerobic digestion for biogas production, aerobic
digesters with biogas recovery digestion for compost, incineration and recycling.

Through this assessment, it is clear that the LAC region has

the opportunity to reduce near-term climatic impacts while
benefiting from emission reductions through the small num-
ber of identified measures. In particular, improvements in ur-
ban transport could lower levels of urban air pollution, reducing
health effects and improving efficiency in this sector. Reduc-

Landfill gas capture and
electricity generation

The State owned SIMEPRODE in Monterrey, Mexico currently runs a 12.7
megawatt (MW) plant and is projected to fuel a 25-MW plant in 2016.

Upgrade primary wastewater  Several countries in LAC have installed modern wastewater
treatment to secondary and  treatment technologies with biogas capture systems to generate
tertiary treatment with gas electricity. The main challenge of developing adequate policy to
recovery and overflow control  facilitate the adoption of modern technologies remains.

Anaerobic digestion — biogas  Brazil is already implementing massive electricity
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Agriculture

Industry and
services

recovery from biomass

Biogas development
in livestock manure
management

Application of manure
as fertilizer

Technology conversion
to lower-GWP or not-
in-kind alternatives

Control, regulate and
monitor imports, use
and emissions of HFC
products and equipment

generation projects using sugar cane biomass.

Costa Rica initiated the biogas programme of the Costa Rican Electricity
Institute (ICE) a decade ago, with bio-digesters and electricity generators
installed on large pig, dairy and poultry farms and cooperatives.

Feedlots in Argentina and Brazil have produced manure compost as
fertilizers generating significant economic and environmental benefits. The
main challenges for improved livestock management include enforcing
regulations and providing economic incentives for good practice.

Argentina and Brazil have both begun installing supermarket
refrigeration systems utilizing mainly CO, and ethylene glycol
instead of HFCs. Colombia is installing district cooling in the city
of Medellin as part of its old chillers replacement project.

The main challenges for wider implementation include the
high cost and availability of low-GWP alternatives, setting
standards, energy efficiency losses and flammability.

Belize, Colombia and Jamaica require all importers and users of HFCs

to obtain environmental licenses and provide annual emissions reports.

The main challenges of developing adequate policies for
HFC management, incentives and standards remain.

ing CH, emissions would have many beneficial effects, in-
cluding reducing O, damage to crops and improving health
outcomes. What remains a challenge is facilitating the wide-
spread implementation of such technologies and practices
nationally and regionally. Making sure that financial, institu-
tional and human resources are available for the implemen-
tation of needed technology and infrastructure should be a
priority for the region and the international community.

This study also makes clear that it is essential to reduce CO,
emissions in parallel with efforts to reduce SLCP emissions, be-
cause in the end, over the long term, CO, dominates warming.
Nevertheless, in the short term many of the negative impacts of
climate change in the region could be alleviated through a series

of measures that will also improve development in the region. 41
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