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tential in Latin America, among other things, is influenced by its development status, the large contributions of
non-CO, and land use change CO, emissions, and energy endowments. In most scenarios in this study, the eco-
nomic potential to reduce fossil fuel CO, as well as non-CO, emissions in Latin America in 2050 is lower than in
the rest of the world (in total) when measured against 2010 emissions, due largely to higher emission growth

Jel Classification: X - N A . /

Q40 in Latin America than in the rest of the world in the absence of abatement. The potential to reduce land use change

Q50 CO, emissions is complicated by a wide range of factors and is not addressed in this paper (land use emissions are
largely addressed in a companion paper). The study confirms the results of previous research that the variation in

Keywords: abatement costs across models may vary by an order of magnitude or more, limiting the value of these assessments

Scenarios

and supporting continued calls for research on the degree to which models are effectively representing key local
circumstances that influence costs and available abatement options. Finally, a review of policies in place in several
Latin American countries at the time of this writing finds that they would be of varying success in meeting the

emission levels proposed by the most recent IPCC reports to limit global temperature change to 2 °C.
Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Stabilizing GHG concentrations and limiting associated temperature
change will eventually require deep emission reductions from all re-
gions of the world. However, the manner and timing of abatement
will differ across countries and regions. Each country's or region's
contribution will depend on the nature of its emissions in the absence
of abatement (baseline emissions) and the associated potential to
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E-mail address: leon.clarke@pnnl.gov (L. Clarke).
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reduce those emissions. An important issue within this context is the
nature of possible emission reductions in any country or region consis-
tent with ambitious long-term global climate goals.

This study aims to explore several dimensions of abatement in Latin
America. In specific, it explores the following questions. First, what are
key characteristics of Latin America that might influence opportunities
to reduce emissions, including states of development, emission profiles,
and energy mixes. Second, is the economic abatement potential higher
or lower in Latin America than in the rest of the world? This question
is related to the appropriate Latin American abatement commitments
in the context of global climate discussions. Third, how might the
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Table 1
Development and CO, emission indicators.
Source: UNDP, 2013; World Bank, 2014.

Argentina  Brazil Chile Colombia Mexico  LAM&C  China India EU USA World
GDP/cap, PPP (2011 $)* N/A® 14,323 21,049 11,637 16,316 14,366 10,756 5050 332294 50,866 13,609
GDP/cap, MER (curr. US$)? 14,680 11,320 15,245 7763 9818 9773 6093 1503 32917 51,755 10,351
Urban population (%)? 93 85 89 76 78 79 52 32 74 83 53
Access to electricity (%)° 97 99 N/A 97 N/A 95 100 75 N/A N/A 78
Access to improved sanitation (%)* 97 81 99 80 85 82 65 36 100 100 64
Gini index® 44 554 524 56 47 N/A 424 34 30 49 N/A
HDI* 0.811 0.730 0.819 0719  0.775 0.741 0.699 0553 N/A 0.937 0.694
[HDI* 0.653 0.531 0.664 0519 0593 0.550 0.543 0392 N/A 0.821 0.532
CO; emission (metric ton/cap)© 447 2.15 4.21 1.63 3.76 291 6.19 1.67 7.35 17.56 4.88
CO, intensity of energy (kg/kgoe)© 2.31 1.58 2.34 235 248 2.14 329 2.78 2.15 2.45 253
CO, intensity (kg/GDP, PPP)“ N/A 0.15 0.22 0.15 0.24 0.21 0.67 0.36 0.22 0.36 0.38
Primary Energy (GJ/cap)© 77 57 76 29 63 41 76 24 142 300 77
Final Energy (GJ/cap)© 56 45 58 20 40 30 47 16 99 203 53

¢ Data for 2012.
b Data for 2011.
¢ Data for 2010.
4 Data for 2009.
€ GDP in PPP data for Argentina is not available from the World Bank.

economic abatement potential vary across countries within Latin
America? Fourth, how much would it cost to implement substantial
emission reductions in Latin America through 20507 Finally, how con-
sistent were plans in Latin American countries at the time of this writing
with longer-term climate or abatement goals? To explore these issues,
this study makes use of recently developed scenarios from the
CLIMACAP-LAMP modeling study' (van der Zwaan, et al., in this
volume).

The remainder of this paper proceeds as follows. Section 2 first pro-
vides background on development and energy patterns in Latin
America, both of which will influence opportunities for abatement in
Latin American countries. Section 3 discusses the specification of sce-
narios used in this study and describes the models participating in the
study. Section 4 then discusses economic abatement potential in Latin
American countries and the possible reductions in the region as a
whole consistent with the goal of limiting the increase in global surface
temperature to less than 2 °C at the lowest global economic cost.
Section 5 discusses carbon prices and the costs of abatement. Section 6
then explores the degree to which planned activities in Latin
American countries (at the time of this writing) were consistent with
a 2 °C goal. Section 7 provides final perspectives and identifies several
future research needs.

2. Key issues for understanding policy in Latin America

The opportunities for abatement vary across countries for several
reasons. One of these, the level of development, is particularly impor-
tant for understanding global climate discussions and in drafting
policies that are adequate to national circumstances. The level of
development influences the capacity of countries to take action on
abatement, gives some indication of the potential for economic growth
and associated emission growth, and raises important issues surround-
ing the linkage between abatement and sustainable development.? The
level of development in the different Latin American countries
influences climate policy choices, as countries try to balance costs and
benefits of abatement while allowing for human development (see
Section 6).

! The Integrated CLimate Modeling And CAPacity building in Latin America (CLIMACAP)
and Latin American Modeling Project (LAMP) were conducted jointly to explore issues as-
sociated with abatement in Latin America. Data used for this paper can be found at https://
tntcat.iiasa.ac.at/CLIMACAP-LAMPDB/.

2 An analysis of the relationship between climate policy and development in Latin
America can be found in Samaniego (2009), including concerns about the high vulnerabil-
ity of the region to climate impacts and issues surrounding costs and opportunities of re-
gional and international abatement policy.

According to the UNDP, the state of human development in Latin
America® is second among the developing world, and above the global
average, as measured by the inequality-adjusted human development
index” (IHDI) (see Table 1). On average, the region enjoys higher living
standards than China and India, but it remains behind developed
countries such as the U.S. and those in Europe (Table 1). Latin
America's income per capita is 2.9 times that of India, but only 27% of
that of the U.S,, and it lags behind in important indicators such as access
to electricity and improved sanitation. Urbanization is high in the
region, with a 79% of the population living in cities, as compared to,
for example, 31% of the Indian urban population.

Although countries in Latin America have made progress in reducing
income inequality, Latin America still has the highest disparities in
wealth distribution in the world. Brazil and Mexico, for example, are
characterized by very high Gini coefficients measuring income inequal-
ity (Table 1) and all of the Latin American countries in this study have
substantially lower IHDIs than unadjusted human development indices
(HDIs).In 2010, 37 million people lived in extreme poverty in the region
(with less than $1.25 per day) (UNDP, 2013). Thus, climate policy for
Latin America needs to carefully consider distributional issues, both at
the international and national levels (Chakravarty et al., 2009;
Markandya, 2011).

Associated with the level of economic development, final energy and
primary energy consumption per capita in Latin America are well below
that of Europe and the U.S., and generally below the world average
(Table 1). Chile, Argentina and Brazil have the highest final energy con-
sumption per capita in Latin America, but these values are still at about
half of that of the EU and around 25% of that in the U.S. Similar patterns
hold with respect to primary energy consumption.

Emissions per capita are strongly linked to economic output, and to
the level of development more broadly, but there is variation in this cor-
relation (Fig. 1). For example, the Latin American and Caribbean region
(LAM&C) has a similar IHDI as China but lower emissions per capita.
These variations in emission intensity of the different Latin American
economies reflect different structures of the energy system, but also dif-
ferences in policies and resource endowments.

An important consideration in understanding the potential for
climate abatement is the structure of the energy system. The future

3 In this circumstance, Latin America refers to Latin America and the Caribbean.

4 The human development index measures development along three dimensions: life
expectancy, educational attainment and command over the resources needed for a decent
living. The IHDI is the HDI adjusted for inequalities in each of the three dimensions of the
HDI (health, education and income). The IHDI will be equal to the HDI value when there is
no inequality, but falls below the HDI value as inequality rises. See UNDP (2013). Because
inequality is high in most Latin American countries, we use the IHDI in this paper.
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