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Do the rich pollute more? Mexican
household consumption by income

level and CO2 emissions
M�onica Santillán Vera and Angel de la Vega Navarro

Graduate Department of Economics, National Autonomous University of Mexico
(UNAM), Mexico, City, Mexico

Abstract
Purpose – The purpose of this paper is to quantitatively examine if varying household consumption
activities at different income levels drove CO2 emissions to different degrees inMexico from 1990 to 2014.
Design/methodology/approach – The paper applied a simple expenditure-CO2 emissions elasticity
model – a top-down approach – using data from consumption-based CO2 emission inventories and the
“Household Income and Expenditure Survey” and assuming a range of 0.7-1.0 elasticity values.
Findings – The paper results show a large carbon inequality among income groups in Mexico throughout
the period. The household consumption patterns at the highest income levels are related to significantly more
total CO2 emissions (direct þ indirect) than the household consumption patterns at the lowest income levels,
in absolute terms, per household and per capita. In 2014, for example, the poorest household decile emitted 1.6
tCO2 per capita on average, while the wealthiest decile reached 8.6 tCO2 per capita.
Practical/implications – The results suggest that it is necessary to rethink the effect of consumption
patterns on climate change and the allocation of mitigation responsibilities, thus opening up complementary
options for designing mitigation strategies and policies.
Originality/value – The paper represents an alternative approach for studying CO2 emissions responsibility
in Mexico from the demand side, which has been practically absent in previous studies. The paper thereby opens
a way for studying and discussing climate change in terms of consumption and equity in the country.

Keywords CO2 mitigation, Consumption patterns, Demand analysis, Carbon inequality,
Elasticity model

Paper type Research paper

1. Introduction
Climate change is currently one of the most complex problems facing our society. Despite a
number of important national and global initiatives aimed at mitigating greenhouse gas
emissions – primarily carbon dioxide (CO2), the most abundant greenhouse gas and one
with a long atmospheric life – these emissions have continued to increase in many countries
and at the global level.

Economics tends to approach climate change mitigation on the basis of neoclassical
theory but recognizing the existence of market failures and relevant government
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intervention, that is, a kind of “extended mainstream” (de la Vega Navarro, 2015). Most
climate change mitigation strategies and policies are based on this economic approach,
while also drawing on findings from other fields such as natural sciences and engineering.
This conventional approach is characterized by the underlying idea that technological
development, adequate funding and public policy (if it is necessary) together ensure
compatibility between economic growth and climate change mitigation. According to this
approach, decoupling economic growth from CO2 emissions can be mainly achieved by
energy efficiency and the replacement of fossil fuels by forms of clean energy to reduce both
energy intensity and carbon intensity in accordance with the following formula:

CO2

GDP
¼ Energy

GDP
*

CO2

Energy

However, this conventional approach to climate change mitigation has mostly focused
on supply and little on demand, as if the latter did not interfere with climate change and
as if sustainable production were a guarantee of sustainable consumption. Indeed, this
approach only takes into account the influence of the energy demand (electricity, gas,
gasoline, diesel, etc.) on CO2 emissions, while overlooking the influence of most
consumption activities on CO2 emissions, some of which could hinder or reverse the
progress of current mitigation strategies. Two examples of such consumption activities
would be:

(1) a possible energy demand so high (induced by a high demand for final goods and
services) that it cannot be satisfied by forms of clean energy, which face several
difficulties to meet a massive increase in their use (Bird et al., 2011; Fargione et al.,
2008; Guijarro et al., 2009; IPCC, 2012; IPCC, 2014; Ledec et al., 2011; Patzek et al.,
2005; Simms et al., 2010; Trainer, 2007; WEC, 2015); or

(2) a direct or indirect rebound effect on energy demand as an adverse effect of energy
efficiency (also known as the “Jevons paradox”) (Font Vivanco et al., 2016; García
Ochoa, 2010; Hertwich, 2005; IPCC, 2014; Simms, Johnson, and Chowla, 2010;
Trainer, 2007).

While production sectors ostensibly try to mitigate CO2 emissions, other activities tend to
increase them because the varying and rising demand for final goods and services of
households promoted by economic growth (even when such growth is small) and prevailing
consumption patterns, together with demographic growth. So far, the boost to CO2
emissions has surpassed the quantity of avoided CO2 emissions. Consequently, the path of
these emissions has not shown an inflection point driving to a low carbon economy in most
countries.

In the case of Mexico, CO2 emissions have continuously risen despite mitigation
strategies guided by the conventional approach. For this reason, the time has now come
to explore the climate problem from alternative perspectives that take into account not
only the supply but also the demand to obtain more effective mitigation results. While
various studies have examined the relationship between climate change and the
varying household direct energy demands at different income levels, the relationship
between climate change and the varying total household demands at different income
levels has not been sufficiently examined. Thus, the objective of this study is to
quantitatively analyze if the varying Mexican household consumption patterns at
different income levels were related to different levels of CO2 emissions during the
period 1990-2014.
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2. Literature review
Climate change has typically been approached from a neoclassical perspective of economics.
While such an approach has mostly focused on supply, we identified two alternative
analytical perspectives to study climate change from the demand side:

(1) CO2 emissions responsibility can be allocated to the consumer country using
consumption-based CO2 emission inventories;

(2) consumption-based CO2 emissions within a country are heterogeneous among
households (or individuals), and such differences could be linked with income
levels and prevailing consumption patterns. Neither of these has been deeply
analyzed for the case of Mexico.

2.1 Consumption-based CO2 emission inventories
CO2 emission inventories are an important tool for analyzing the progress of climate change
mitigation strategies at the macro level. The most common inventories, in fact used in the
UNFCCC, are territorial CO2 emission inventories that allocate most of the carbon
responsibility to the producer. They take into account CO2 emissions generated by domestic
and foreign production sectors in a country, as well as part of the emissions related to final
consumption, which are directly derived from energy consumption by fuel combustion (gas,
gasoline, diesel, etc.) in the country.

In contrast, consumption-based CO2 emission inventories constitute a way to allocate
carbon responsibility to the consumer (Munksgaard et al., 2009). This methodology is a
combination of Input-Output (I-O) techniques and Ecological Footprint analysis (Turner
et al., 2007). Consumption-based CO2 emission inventories take into account CO2 emissions
directly derived from energy consumption (henceforth referred to as “direct CO2 emissions”)
as well as CO2 emissions embodied in the domestic demand for final goods and services of a
country (henceforth, “indirect CO2 emissions”), whether locally produced or imported.
Thereby these inventories exclude emissions from the exported domestic production and
include emissions from the imported final demand (Aall and Hille, 2010).

To better understand the categories included in a consumption-based CO2 emission
inventory, it is necessary to analyze the composition of the demand. The final demand of an
economy is made up of goods and services bought by the household, business, government
and foreign sectors GDP ¼ C þ Iþ Gþ NXð Þ[1]. The internal final demand of an
economy is made up of final goods and services bought by the household, business and
government sectors ID ¼ C þ Iþ Gð Þ[2]: The net exports are the difference between the
exports and the imports NX ¼ X � Mð Þ[3]: This difference is calculated because the
imports are also included in other GDP components. In this way, the internal demand
includes the imports for the final goods and services of each consumption sector.

As the goal of consumption-based CO2 emission inventories is assessing the effect of
final consumption activities of a given country on CO2 emissions, these inventories take into
account CO2 emissions directly derived from energy consumption within the country and
CO2 emissions embodied in the domestic demand for final goods and services (household
consumption, investment and government expenditure). CO2 emissions embodied in imports
of final goods and services are included within the CO2 emissions embodied in any of the
domestic final demand expenses.

Although there are certain difficulties involved in estimating consumption-based CO2
emission inventories, this line of research has progressed considerably[4]. Nowadays
consumption-based CO2 emission inventories for the period of 1990-2014 are available for
practically all countries (Le Quéré et al., 2016; Stadler et al., 2015; Wiebe and Yamano, 2016).
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In these databases, every consumption-based inventory is parallel to a territorial inventory,
which allows comparing and contrasting them.

In general, the comparison between territorial and consumption-based CO2 emission
inventories suggests that developed countries import many CO2 emissions from developing
countries by importing products. That is to say, an important part of the production of
developing countries meets the consumption necessities of developed countries, whose
emissions are nonetheless attributed to the producing country. Thus, developed countries
are generally net importers of CO2 emissions, while developing ones are net exporters of
carbon[5] (Davis and Caldeira, 2010; Fernández-Amador et al., 2016; Kanemoto, et al., 2014;
Wiebe and Yamano, 2016).

Although consumption-based inventories provide a good indicator of CO2 emissions
related to consumption activities of countries, they remain vastly at the international level of
analysis. To study these emissions within countries, some research has incorporated the
heterogeneous demand of households (or individuals) in its analysis. The following section
delves into this literature.

2.2 CO2 emissions and consumption patterns by income level within countries
The diversity of household (or individual) consumption at different income levels can be
studied through two macroeconomic approaches: top-down and bottom-up[6]. Broadly
speaking, top-down methodology consists of applying a simple expenditure (or income)-CO2
emissions elasticity model. This model uses data on household expenditure by income level (or
income distribution) and CO2 emission inventories, and it assumes an elasticity value of 1 or
close to 1 based on previous findings of bottom-up studies, which have analyzed the
relationship between household expenditure (or income) and total CO2 emissions[7], and which
have found a direct relationship between these variables. In fact, the design of the elasticity
model derives from the observation of this direct relationship, where the elasticity value plays
an important role. The expenditure (or income)-total CO2 emissions elasticities estimated by
bottom-up studies can range from 0.4 to 1.4, but a range of 0.7-1.0 is much more typical[8]
(Chakravarty et al., 2009; Chancel and Piketty, 2015; Cohen et al., 2005; Lenzen, 1998; Pachauri,
2004; Park and Heo, 2007; Vringer and Blok, 1995;Weber andMatthews, 2008).

Top-down studies have been conducted in recent years at the international level to
allocate global CO2 emissions among households (or individuals) of different income levels
with different consumption patterns. To our knowledge, Chakravarty et al. (2009) was the
first study of this kind, and although it has received some criticism[9], it represents an
innovative way of studying the importance of income distribution and consumption
patterns within countries. A number of subsequent analyses have used similar
methodological strategies. These include the Climate Equity Reference Project (EcoEquity
and Stockholm Environment Institute, 2015), Chancel and Piketty (2015) and OXFAM
(2015). These studies have improved upon the study of Chakravarty et al. by, for example,
using consumption-based CO2 emission inventories instead of territorial CO2 emission
inventories.

When top-down studies use consumption-based CO2 emission inventories, they relate
expenditure (or income) to both direct and indirect CO2 emissions (i.e. to total CO2
emissions). In this way, all expenses are related to CO2 emissions. The results of the top-
down studies above-mentioned show a big carbon inequality between the rich and the poor,
which is derived from different consumption patterns. Wealthy people significantly emit
more CO2 than poor people do. As wealth is distributed unevenly worldwide, there are high
emitters in both developed and developing countries; thus, it does not make sense to treat all
individuals in any given country as a homogenous block in terms of mitigation
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responsibilities (Chakravarty et al., 2009; Chancel and Piketty, 2015; EcoEquity and
Stockholm Environment Institute, 2015; OXFAM, 2015).

2.3 Knowledge of the relationship between climate change and final demand in Mexico
The role of Mexican final consumption activities as a possible driver of CO2 emissions is
evident when checking consumption-based CO2 emission inventories. Consumption-based
CO2 emission inventories are usually global projects that calculate CO2 emissions at national
levels, but they do not include a detailed analysis of each country. However, important
information regardingMexico’s CO2 emissions can be drawn from these inventories.

According to several estimates of territorial and consumption-based CO2 emission
inventories, Mexico is currently a net importer of CO2 emissions (Chancel and Piketty, 2015;
Davis and Caldeira, 2010; Fernández-Amador et al., 2016; Le Quéré, et al., 2016; Stadler, et al.,
2015; Wiebe and Yamano, 2016). This situation contradicts the idea of developing countries
as net CO2 emission exporters, which is even more surprising because Mexico has an
economic model based on exports.

Mexico’s situation could be explained by various factors. Trade liberalization in Mexico
has meant not only a large increase in exports but also a significant increase in imports of
both final and intermediate goods. Many imported final goods come from the manufacturing
industry. For this reason, the CO2 emissions embodied in them are significant and push up
the consumption-based CO2 emission inventory. In addition, many imported intermediate
goods are only assembled and then re-exported as either final or intermediate goods to be
part of the global production chain again; thus, they do not have an effect on the
consumption-based CO2 emission inventory. Seen in this light, Mexico’s exporting activity is
not very carbon-intensive, resulting in lower territorial CO2 emissions. Based on the data of
Le Quéré, et al. (2016)[10], Mexico has been a net importer of CO2 emissions since 1996, and
this trend has generally been on the rise, except in times of crisis (Figure 1).

Regarding the effect of income inequality and consumption patterns within the country
on climate change, some studies have examined household energy expenditure in Mexico on
the basis of the “Household Income and Expenditure Survey” to determine the following:
howmuch money each income group spends on energy (Chapa and Ortega, 2016; Cruz Islas,
2012; Jiménez and Yépez-García, 2017; Navarro, 2014); howmuch energy each income group
consumes (Cruz Islas, 2012; Cruz Islas, 2016; Rosas, 2011; Rosas et al., 2010; Sánchez Peña,

Figure 1.
Comparison of CO2

emissions inMexico,
1990-2014
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2012a; Sánchez Peña, 2012b); and howmuch CO2 derived from the energy consumption each
income group emits (Chapa and Ortega, 2016; Cruz Islas, 2016; Rosas et al., 2010).

All these studies have found a direct relationship between income level and drivers of
climate change (i.e. energy spending, energy consumption or direct CO2 emissions): the
higher the household income, the more the household tends to adversely affect climate
change. Nevertheless, some of these analyses have indicated that the relationships are not
perfectly linear: the increase of drivers of climate change when income grows at the highest
income levels is smaller than when income grows at the lowest income levels (Chapa and
Ortega, 2016; Jiménez and Yépez-García, 2017; Navarro, 2014).

3. Methodology and data
We applied a top-down quantitative analysis, a simple expenditure-CO2 emissions elasticity
model, to allocate carbon emissions among household income groups according to their
consumption patterns from 1990 to 2014[11]. Even though top-down studies have only been
used to allocate CO2 emissions among households (or individuals) at the international level,
we also consider this approach useful at the national level, especially when it is difficult to
obtain enough information to perform a bottom-up study, as in the case of Mexico and other
developing countries.

We followed the methodology developed by Chancel and Piketty (2015) with a few
adaptations to our case study[12], using the following formula:

CO2i ¼ fi
CO2PN
i¼1 fi * y

e
i

 !
yei (1)

where:
fi ¼ the share of the income group iwithin the total population;
yi ¼mean expenditure in income group i;
CO2 ¼ consumption-based CO2 emissions inMexico (household consumption);
N ¼ number of income groups; and

e ¼ the expenditure-CO2 elasticity.

The data sets used were mainly two:
(1) the consumption-based CO2 emission inventory from Le Quéré, et al. (2016), which

estimates CO2 emissions in Mexico annually from 1990 to 2014; and
(2) the “Household Income and Expenditure Survey” (Encuesta Nacional de Ingresos y

Gastos de los Hogares, ENIGH) carried out by the National Institute of Statistics
and Geography (Instituto Nacional de Estadística y Geografía – INEGI), which
reports the income and expenditure data of Mexican households for 1989 and
biennially from 1992 to 2014.

Synthetically, in Le Quéré et al. (2016), the consumption-based CO2 emission inventory of a
country has the following features:

� it includes CO2 emissions from fossil fuel combustion and oxidation as well as from
cement production and excludes CO2 emissions from bunker fuels;

� it takes into account the direct CO2 emissions generated within the country and the
CO2 emissions embodied in final goods and services demanded by households,
investment and government; and
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� it considers indirect CO2 emissions that could be generated either in the national
production sector or in foreign production sectors, even among several countries.

As the aim of this research is to analyze the relationship between Mexican household
consumption and total CO2 emissions, using the total consumption-based CO2 emission
inventory could be considered controversial because it includes CO2 emissions embodied in
the demand for final goods and services made by households, business and government in
Mexico. For this reason, unlike Chancel and Piketty (2015), we only used the share of the
consumption-based CO2 emission inventory that is attributed to household consumption.
Given that the consumption-based CO2 emission inventory from Le Quéré et al. (2016) so far
does not separately report every component of the internal final demand, it was necessary to
use other estimates. According to data provided by Glen Peters of the Center for
International Climate and Environmental Research – Oslo, 75 per cent of the total
consumption-based CO2 emissions in Mexico in 2011 were related to household
consumption[13]. Based on this estimate, we assumed that 75 per cent of the total CO2
emissions reported in the Mexican consumption-based CO2 emission inventory by Le Quéré
et al. (2016) were related to household consumption between 1990 and 2014.

The second data set, the ENIGH, is a survey based on a sample in which the observation
unit is the household and the sampling unit is the housing unit (INEGI, 2018). We used
microdata from the ENIGH to analyze income and expenditure household through the Stata
software. Given that there is one survey for 1989 and then biennial surveys 1992-2014, we
used the 1989-ENIGH as a proxy for 1990 to cover our period of study in a biennial form. To
obtain the annual data on both household income and household expenditure, it was
assumed that the quarterly data reported in the ENIGH were the same in all the quarters of
every year.

We classified the households by income level in ten groups (deciles)[14]. For that purpose,
we used the total income[15] data because it represents the best way to analyze how much
income households can spend. For analyzing the expenditure, we did not use total
expenditure[16] because it includes financial and capital expenditures that are hardly related
to CO2 emissions. Instead, we assessed the current expenditure per income decile, which
includes monetary and non-monetary expenditures. We did not exclusively use monetary
expenditure because there are items that, while they are not part of monetary movements,
could be drivers of CO2 (e.g. self-consumption, transfers, remunerations in-kind, etc.).

For this study, we worked with elasticity values ranging from 0.7 to 1.0, given that there
is no consensus about expenditure-CO2 emissions elasticity (i.e. it can vary from country to
country and over time) and given that there is no expenditure-CO2 emissions elasticity
estimate for Mexico. This elasticity range has been generally found by bottom-up estimates
for other countries and often used by top-down international studies. In fact, some top-down
studies have argued that the main results of the elasticity models are quite insensitive to the
elasticity value and stay robust if the elasticity values are near 1.0 (Chakravarty, et al., 2009;
Chancel and Piketty, 2015).

4. Results and discussion
In this section, we present the results of the expenditure-CO2 emissions elasticity model
using the average values obtained from applying the model with elasticities of 0.7, 0.8, 0.9
and 1.0. The separate results of the model with each elasticity value can be consulted in the
Appendix (Tables AI, AII and AIII) of this paper.

In general, we found that the household consumption patterns at the highest income
levels are related to significantly more total CO2 emissions (direct þ indirect) than the
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household consumption patterns at the lowest income levels in Mexico from 1990 to 2014,
both in absolute terms and in relative terms – per household and per capita[17] (Table I).
These results show a big carbon inequality for the case of Mexico, which is in line with the
previously mentioned top-down studies at the global level and bottom-up studies for other
countries.

In absolute terms, Figure 2 illustrates two important trends. First, during the period
1990-2014, there was a rise in CO2 emissions related to Mexican household demand (from
237.4 MtCO2 to 396.3 MtCO2): the CO2 emissions increased in every income group. This is
relevant because the residential sector is almost always analyzed as if it only produced
direct CO2 emissions within the dwelling (the CO2 emissions derived from natural gas, LP
gas and other heating fuels). According to the National Greenhouse Gas Emissions
Inventory of the country (INECC-SEMARNAT, 2018), for example, the CO2 emissions
coming from the residential sector grew around 2 per cent between 1990 and 2014: they
increased between 1990 and 1998, then they fell and remained relatively stable during the
2000’s, and later, they diminished in the first half of this decade. However, if consumption
responsibilities are taken into account, then the household sector is also related to CO2
emissions from electricity and transport, as well as indirect CO2 emissions that are
embodied to a different degree in almost all consumption goods and services (e.g. food, cars,
tourism, clothes, electronic devices, home appliances, education, health services, jewelry,
etc.). When we considered all of these, the household CO2 emissions path was radically
different: the total CO2 emissions coming from the Mexican household sector increased by
about 67 per cent from 1990 to 2014.

The second trend that can be observed in Figure 2 is that there was a contrasting carbon
responsibility among the households by income level. Between 1990 and 2014, the 10 per
cent of households with the highest income in Mexico emitted on average 88 MtCO2 a year.
In contrast, the 10 per cent of the households with the lowest income in Mexico emitted on
average 10.4 MtCO2 a year. In proportional terms, the CO2 emissions produced by the richest
and the poorest deciles averaged 27.7 and 3.2 per cent, respectively (Table I).

Although during the period examined here the growth rates of CO2 emissions of the
households with low income were higher than the ones of the households with high income,
the CO2 emission differences in absolute terms among the income groups still continued to
be significant at the end of the period (Table I). The difference between CO2 emissions from
the richest decile and the ones from the poorest decile (black line in Figure 2) did not
diminish; in fact, it slightly increased (the difference rose from 60.3 MtCO2 to 89.4 MtCO2).
This trend suggests that CO2 emission growth might be mainly attributed to the high
consumption levels of the richest and not to a greater energy access or better living
conditions for the poorest.

Notwithstanding the growing CO2 emissions gap between the poorest and the richest
deciles, there were some changes in the other income groups that drove the carbon
inequality slightly downward, at least when it is assessed through the Gini Index or the
Lorenz Curve. There has been a more equitable distribution of the CO2 emissions among
households in recent years than in the 1990s or in the first half of the 2000s. This trend in
CO2 emissions inequality roughly followed the trend in the current expenditure inequality
and (to a lesser extent) total income inequality (Table II). The Gini Index of the CO2
emissions decreased by 12 per cent between 1990 and 2014, while the Gini Indexes of current
expenditure and total income decreased by 11 and 6 per cent, respectively.

The different inequality levels of the three distributions can also be illustrated by
the average Lorenz Curves for 1990-2014 (Figure 3). As we expected, the CO2 emissions
inequality was less than the current expenditure inequality, and this, in turn, was less
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Indicators of CO2

household emissions
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than the total income inequality. The former difference is because we applied the model
with expenditure-CO2 emissions elasticity values between 0.7 and 1.0. The latter
difference is because the current expenditure could overcome the total income when
income is low, and because income might not be completely intended for current
expenditure when income is high. In other words, the marginal propensity to spend
decreases when the income is higher.

Finally, CO2 emissions in relative terms – per household and per capita – of each income
group from 1990 to 2014 are presented in Figures 4 and 5, both of which show an extreme
carbon inequality but also a little fall in this inequality during the period. The per household
CO2 emissions gap between the highest and the lowest deciles decreased by 25 per cent from
1990 to 2014 (the gap fell from 37.7 tCO2 to 28.2 tCO2). This reduction could be mainly
explained by a declining trend in per household CO2 emissions in the tenth decile. Despite
the decreasing gap, the average CO2 emissions per household of the richest decile were
almost seven times the average CO2 emissions per household of the poorest decile at the end
of the period (Table I and Figure 4).

Figure 2.
CO2 emissions of
households by
income group in
Mexico, 1990-2014
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Table II.
Gini indexes of CO2

emissions, current
expenditure and total
income in Mexico,
1990-2014

Year
Gini index

CO2 emissions Current expenditure Total income

1990 0.35 0.41 0.47
1992 0.36 0.41 0.49
1994 0.36 0.42 0.48
1996 0.34 0.40 0.47
1998 0.35 0.41 0.48
2000 0.38 0.44 0.50
2002 0.36 0.42 0.47
2004 0.35 0.41 0.46
2006 0.34 0.40 0.46
2008 0.31 0.36 0.47
2010 0.31 0.36 0.44
2012 0.31 0.36 0.45
2014 0.31 0.36 0.45
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Figure 5.
Per capita CO2

emissions by decile in
Mexico, 1990-2014
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Figure 4.
Per household CO2

emissions by decile in
Mexico, 1990-2014
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The per capita CO2 emissions gap between the tenth and the first deciles showed a smaller
reduction than the per household CO2 emissions gap. This divergence is because of the size
of the households. On the per capita basis, the gap between the highest and the lowest
deciles declined by 7 per cent from 1990 to 2014 (it fell from 7.5 tCO2 to 7.0 tCO2). On the one
hand, this slightly narrowing gap could be explained by the increasing per capita CO2
emissions from the poorest deciles. On the other hand, this could be because of the relatively
stable per capita CO2 emissions from the richest deciles. Even though this trend, in 2014, the
CO2 emissions per capita of the affluent top 10 per cent were 5.4 times the CO2 emissions per
capita of the poorest 10 per cent. The poorest household decile emitted 1.6 tons of CO2 per
capita on average in 2014, while the wealthiest decile reached 8.6 tons of CO2 per capita
(Table I and Figure 5).

Notwithstanding the diverse trends among CO2 emissions in absolute terms, per
household and per capita, we observe a big carbon inequality and worrying high CO2
emission levels at the richest deciles in the three cases. The absolute, per household and per
capita total CO2 emissions at the tenth decile are not comparable to those any other decile.
Moreover, it is possible that CO2 emissions of the wealthy are underestimated because of the
high rate of non-response to surveys and the under-reporting of consumption activities of
persons in the high income strata.

5. Conclusion
In this paper, we have presented an alternative approach for studying CO2 emissions
responsibility in Mexico from the demand side. Such an approach has been absent in
previous studies and is necessary to complement the current climate change mitigation
strategies and policies, which have mainly focused on the supply side.

We found a very high carbon inequality among households at different income levels
through the application of a simple expenditure-CO2 emissions elasticity model for Mexico
from 1990 to 2014 using data from consumption-based CO2 emission inventories and the
“Household Income and Expenditure Survey” (Encuesta Nacional de Ingresos y Gastos de los
Hogares, ENIGH) and assuming a range of 0.7-1.0 elasticity values. The consumption
activities of the richest households account for a large proportion of the total consumption-
based CO2 emissions of the country, which are made up of both direct CO2 emissions
(directly derived from energy consumption) and indirect CO2 emissions (embodied in goods
and services).

Given that consumption patterns as a whole are drivers of climate change, it is necessary
to reconsider and broaden the focus of mitigation to take them into account. Even though
some efforts have been made in this regard, most research still focuses on supply and
policies addressing the demand side are only beginning to be discussed. This research opens
a way for studying and discussing climate change in terms of consumption and equity, not
only in Mexico but perhaps also in other developing countries without enough information
to elaborate a bottom-up study. Our findings may have implications for climate change
mitigation strategies and policies because our analysis makes connections among income
level, consumption and CO2 emissions that have been disregarded by researchers and
policy-makers in this kind of countries.

The results of this paper suggest that the high-income groups should be primary targets
for future climate policies; nevertheless, further research is needed to more accurately
allocate carbon emission responsibilities among income levels, both in Mexico and
worldwide. Future work is planned to identify the varying structure of household demand
by income level and its total carbon intensity, which should prove useful for identifying
carbon intensive sectorial consumptions by income level, estimating the expenditure-CO2

IJESM

D
ow

nl
oa

de
d 

by
 1

87
.1

90
.1

57
.2

28
 A

t 1
3:

15
 3

1 
D

ec
em

be
r 

20
18

 (
PT

)



emissions elasticity along the income curve and avoiding the assumption a homogeneous
elasticity for all households. Likewise, future work could include using econometric
techniques to determine if there is causality and not just a relationship between income level
and CO2 emissions and to reveal the effect of a change of income on the amount of CO2
emissions.

Following such a line of research could help to identify the groups and activities with a
large potential for reducing CO2 emissions from the demand side, which has thus far been
almost completely ignored. Research on consumption patterns related to climate change will
be crucial in this regard, and therefore, the social sciences should have a critically important
role in any such future investigations.

Notes

1. GDP: Gross Domestic Product; C: Consumption; I: Investment; G: Government Spending; NX: Net
Exports.

2. ID: Internal Demand; C: Consumption; I: Investment; G: Government Spending.

3. NX: Net Exports; X: Exports; M: Imports.

4. Hoekstra (2010) quoted in Tukker and Dietzenbacher, (2013), Wiedmann et al. (2007), and
Wiedmann (2009), for example, conducted an extensive review of several studies and the
evolution of consumption-based emission inventories.

5. A positive difference between a consumption-based inventory and a territorial inventory of a
country indicates that the country is a net importer of emissions; a negative difference indicates
that the country is a net exporter of emissions.

6. For the purpose of this paper, we discuss the top-down approach more extensively than the
bottom-up approach. However, the latter is also referred to because it complements the former.

7. Total CO2 emissions = Direct CO2 emissionsþ Indirect CO2 emissions.

8. Instead of assessing total CO2 emissions by income level, some bottom-up studies have assessed
total energy consumption (direct þ indirect) by income level as a way to relate consumption
patterns (or income distribution) to climate change. Such a distinction is beyond the scope of this
paper.

9. See, for example, Grubler and Pachauri (2009).

10. We used CO2 emission inventories from Le Quéré, et al. (2016) to study the case of Mexico
because this source meets requirements of reliability, data availability, and coverage over an
extended period of time.

11. We defined this period of time because of data availability. As we will detail later, our principal
datasets only cover this period.

12. Chancel and Piketty (2015) applied a simple elasticity model at the global level, where CO2 was
taken from total consumption-based CO2 emission inventories, yi was estimated based on income
or expenditure data, and global population was divided into eleven income groups. In contrast,
we applied a simple elasticity model at the national level for the case of Mexico, where CO2 was
taken from the share of the consumption-based CO2 emission inventory that has been attributed
to household consumption, yi was estimated based on expenditure data, and the national
population was divided into ten income groups.

13. At the global level, Ivanova et al. (2016) attributed 65 per cent (6 7 per cent) of the total CO2
emissions of the final domestic demand to household consumption in 2007, and OXFAM (2015)
calculated approximately 64 per cent in 2014. Although these proportions are very similar, they
could vary over time and among countries, about which there is no data available so far.
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14. Although we used microdata, we only divided the national population into ten groups to keep the
distribution statistically significant at 1 per cent.

15. Total income includes both current income (monetary and non-monetary) and financial and
capital gains (monetary and non-monetary).

16. Total expenditure includes current expenditure (monetary and non-monetary) and financial and
capital expenditures (monetary and non-monetary).

17. Per household and per capita CO2 emissions were estimated based on the data on the number of
households and members per household from the ENIGH.

References
Aall, C. and Hille, J. (2010), “Consumption – a missing dimension in climate policy”, in R., Bhaskar and

J., Parker, Interdisciplinarity and Climate Change. Transforming Knowledge and Practice for Our
Global Future, Routledge. NewYork, NY. pp. 85-99.

Bird, N., Cowie, A., Cherubini, F. and Jungmeier, G. (2011), Using a Life Cycle Assessment Approach to
Estimate the Net Greenhouse Gas Emissions of Bioenergy, IEA Bioenergy.

Chakravarty, S., Chikkatur, A., de Coninck, H., Pacala, S., Socolow, R. and Tavoni, M. (2009),
“Sharing global CO2 emission reductions among one billion high emitters”, Proceedings of the
National Academy of Sciences of the United States of America (PNAS), Vol. 106 No. 29,
pp. 11884-11888.

Chancel, L. and Piketty, T. (2015), “Carbon and inequality: from Kyoto to paris”, Trends in the Global
Inequality of Carbon Emissions (1998-2013) and Prospects for an Equitable Adaptation Fund,
Paris School of Economics, Paris.

Chapa, J. and Ortega, A. (2016), “Identifying the main emitters of CO2 in Mexico: a Multi-Sectoral
study”, Economía, Brookings Institution Press, Vol. 17 No. 2, pp. 135-172.

Cohen, C., Lenzen, M. and Schaeffer, R. (2005), “Energy requirements of households in Brazil”, Energy
Policy, Vol. 33 No. 4, pp. 555-562.

Cruz Islas, I.C. (2012), “Determinantes socio-demográficos del consumo de energía en los hogares de
México en el marco de la Estrategia Nacional del Cambio Climático”, Doctoral thesis, El Colegio
deMéxico.

Cruz Islas, I.C. (2016), “Emisiones de CO2 en hogares urbanos. El caso del Distrito Federal”, Estudios
Demográficos y Urbanos, Vol. 31 No. 1, pp. 115-142.

Davis, S.J. and Caldeira, K. (2010), “Consumption-based accounting of CO2 emissions”, Proceedings of
the National Academy of Sciences of the United States of America (PNAS), Vol. 107 No. 12,
pp. 5687-5692.

De la Vega Navarro, A. and, (2015), “Apuntes acerca del lugar del conocimiento econ�omico en los análisis del
IPCC”, in X. Cruz Nuñez, G. C. Delgado, and U. Oswald (Coord.), México Ante la Urgencia Climática:
ciencia, Política y Sociedad, CEIICH-UNAM, CRIM-UNAM, PINCC-UNAM,México. pp. 89-110.

EcoEquity and Stockholm Environment Institute (2015), “Climate equity reference project”, available
at: https://climateequityreference.org/

Fargione, J., Hill, J., Tilman, D., Polasky, S. and Hawthorne, P. (2008), “Land clearing and the biofuel
carbon debt”, Science (New York, N.Y.), Vol. 319 No. 5867, pp. 1235-1238.

Fernández-Amador, O., Francois, J. and Tomberger, P. (2016), “Carbon dioxide emissions and
international trade at the turn of the millennium”, Ecological Economics, Vol. 125,
pp. 14-26.

Font Vivanco, D., McDowall, W., Freire-González, J., Kemp, R. and van der Voet, E. (2016), “The
foundations of the environmental rebound effect and its contribution towards a general
framework”, Ecological Economics, Vol. 125, pp. 60-69.

IJESM

D
ow

nl
oa

de
d 

by
 1

87
.1

90
.1

57
.2

28
 A

t 1
3:

15
 3

1 
D

ec
em

be
r 

20
18

 (
PT

)

https://climateequityreference.org/
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1073%2Fpnas.0906974107&isi=000275898300075&citationId=p_9
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1016%2Fj.ecolecon.2016.01.005&isi=000374426600002&citationId=p_13
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1073%2Fpnas.0906974107&isi=000275898300075&citationId=p_9
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1016%2Fj.enpol.2003.08.021&isi=000225858500011&citationId=p_6
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1016%2Fj.enpol.2003.08.021&isi=000225858500011&citationId=p_6
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.24201%2Fedu.v31i1.1505&citationId=p_8
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.24201%2Fedu.v31i1.1505&citationId=p_8
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1126%2Fscience.1152747&isi=000253530600041&citationId=p_12
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1073%2Fpnas.0905232106&isi=000268178400015&citationId=p_3
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1073%2Fpnas.0905232106&isi=000268178400015&citationId=p_3
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1016%2Fj.ecolecon.2016.02.006&isi=000374426600006&citationId=p_14


García Ochoa, R. (2010), “Hacia una perspectiva de la sustentabilidad energética”, in J. L. Lezama and B.
Graizbord, Los Grandes Problemas de México. Medio Ambiente. El Colegio de México. México.
pp. 337-372.

Grubler, A. and Pachauri, S. (2009), “Problems with burden-sharing proposal among one billion high
emitters”, Proceedings of the National Academy of Sciences of the United States of America
(PNAS), Vol. 106 No. 43, pp. E122-E123.

Guijarro, A., Lumbreras, J., Habert, J. and Guereña, A. (2009), Impacto de Los Proyectos MDL Sobre el
Desarrollo Humano. Análisis de Experiencias en Marruecos, Interm�on Oxfam, Guatemala y
México.

Hertwich, E.G. (2005), “Consumption and the rebound effect”, Journal of Industrial Ecology, Vol. 9.
Nos 1/2, pp. 85-98.

Hoekstra, R. (2010), “Towards a Complete Overview of Peer-Reviewed Articles on Environmentally Input–
Output analysis”, Paper presented at the 18th International Input–Output Conference, Sydney.

INECC-SEMARNAT (2018), Inventario Nacional de Emisiones de Gases y Compuestos de Efecto
Invernadero 1990-2015, Ciudad deMéxico.

INEGI. (2018), Encuesta Nacional Ingreso Gasto de Los Hogares, ENIGH. México.
IPCC (2012), Renewable Energy Sources and Climate Change Mitigation. Special Report of the

Intergovernmental Panel on Climate Change, Cambridge University Press. New York, NY.

IPCC (2014), Climate Change 2014: Mitigation of Climate Change, Cambridge University Press.
New York, NY.

Ivanova, D., Stadler, K., Steen-Olsen, K., Wood, R., Vita, G., Tukker, A. and Hertwich, E. (2016),
“Environmental impact assessment of household consumption”, Journal of Industrial Ecology,
Vol. 20 No. 3, pp. 526-536.

Jiménez, R. and Yépez-García, A. (2017), Understanding the Drivers of Household Energy Spending:
Micro Evidence for Latin America, Inter-American Development Bank.

Kanemoto, K., Moran, D., Lenzen, M. and Geschke, A. (2014), “International trade undermines national
emission reduction targets: New evidence from air pollution”, Global Environmental Change,
Vol. 24, pp. 52-59.

Le Quéré, C., Andrew, R.M., Canadell, J.G., Sitch, S., Korsbakken, J.I., Peters, G.P. and Zaehle, S. (2016),
“Global carbon budget 2016”, Earth System Science Data, Vol. 8 No. 2, pp. 605-649.

Ledec, G.C., Rapp, K.W. and Aiello, R.G. (2011), “Greening the wind”, Environmental and Social
Considerations forWind Power Development, TheWorld Bank. Washington, DC.

Lenzen, M. (1998), “The energyand greenhouse gas cost of living for Australia during 1993-94. Energy”.
Vol. 23 No. 6, pp. 497-516.

Munksgaard, J., Minx, J., Christoffersen, L. and Pade, L.-L. (2009), “Models for national CO2 accounting”,
in S. Suh, Handbook of Input-Output Economics in Industrial Ecology,. Springer. Saint Paul.
pp. 533-558.

Navarro, J.C. (2014), “Energía y equidad en México: tendencias en la distribuci�on del ingreso y el gasto
en energía 1968-2008”, Master’s Thesis, UNAM.

OXFAM (2015), La desigualdad extrema de las emisiones de carbono.
Pachauri, S. (2004), “An analysis of cross-sectional variations in total household energy requirements in

India usingmicro survey data”, Energy Policy, Vol. 32 No. 15, pp. 1723-1735.
Park, H.-C. and Heo, E. (2007), “The direct and indirect household energy requirements in the republic

of korea from 1980 to 2000 – an input-output analysis”, Energy Policy, Vol. 35 No. 5,
pp. 2839-2851.

Patzek, T.W., Anti, S.-M., Campos, R., Ha, K.W., Lee, J., Li, B. and Yee, S.-A. (2005), “Ethanol from corn:
clean renewable fuel for the future, or drain on our resources and pockets?”, Environment,
Development and Sustainability, Vol. 7 No. 3, pp. 319-336.

Mexican
household

consumption

D
ow

nl
oa

de
d 

by
 1

87
.1

90
.1

57
.2

28
 A

t 1
3:

15
 3

1 
D

ec
em

be
r 

20
18

 (
PT

)

https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1596%2F978-0-8213-8926-3&citationId=p_28
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1596%2F978-0-8213-8926-3&citationId=p_28
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&isi=000231609200009&citationId=p_18
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1016%2FS0301-4215%2803%2900162-9&isi=000222075900005&citationId=p_33
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1007%2Fs10668-004-7317-4&citationId=p_35
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1007%2Fs10668-004-7317-4&citationId=p_35
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.18235%2F0000679&citationId=p_25
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.5194%2Fessd-8-605-2016&isi=000396242100001&citationId=p_27
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1016%2FS0360-5442%2898%2900020-6&isi=000074885300007&citationId=p_29
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1016%2Fj.enpol.2006.10.002&isi=000246346000015&citationId=p_34
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1111%2Fjiec.12371&isi=000379692600014&citationId=p_24
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1016%2Fj.gloenvcha.2013.09.008&isi=000333506100007&citationId=p_26
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1073%2Fpnas.0909994106&isi=000271222500075&citationId=p_16
https://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIJESM-07-2018-0016&crossref=10.1073%2Fpnas.0909994106&isi=000271222500075&citationId=p_16


Rosas, J. (2011), “Evoluci�on del consumo y gasto econ�omico de energía en el sector residencial (urbano-
rural) mexicano 1996-2006”, Doctoral thesis, UNAM.

Rosas, J., Sheinbaum, C. and Morillon, D. (2010), “The structure of household energy consumption and
related CO2 emissions by income group in Mexico”, Energy for Sustainable Development, Vol. 14
No. 2, pp. 127-133.

Sánchez Peña, L. (2012a), “El consumo energético de los hogares en méxico”, Coyuntura Demográfica.
Revista Sobre Los Procesos Demográficos enMéxico Hoy, Vol. 2, pp. 81-86.

Sánchez Peña, L. (2012b), “Hogares y consumo energético en méxico”, Revista Digital Universitaria,
Vol. 13 No. 10, pp. 1067-6079.

Simms, A., Johnson, V. and Chowla, P. (2010), “Growth isn’t possible”, Why we Need a New Economic
Direction, NEF- Schumacher College.

Stadler, K., Lonka, R., Moran, D., Pallas, G. and Wood, R. (2015), “The environmental footprints
explorer - a database for global sustainable accounting. EnviroInfo and ICT4S”, Adjunct
Proceedings (Part 2), Norwegian University of Science and Technology.

Trainer, T. (2007), Renewable Energy Cannot Sustain a Consumer Society, Springer. Australia:
Tukker, A. and Dietzenbacher, E. (2013), “Global multiregional Input-Output frameworks: an

introduction and outlook”, Economic Systems Research, Vol. 25 No. 1, pp. 1-19.
Turner, K., Lenzen, M., Wiedmann, T. and Barrett, J. (2007), “Examining the global environmental

impact of regional consumption activities – part 1: a technical note on combining input–output
and ecological footprint analysis”, Ecological Economics, Vol. 62 No. 1, pp. 37-44.

Vringer, K. and Blok, K. (1995), “The direct and indirect energy requirements of households in The
Netherlands”, Energy Policy, Vol. 23 No. 10, pp. 893-910.

Weber, C.L. and Matthews, H.S. (2008), “Quantifying the global and distributional aspects of american
household carbon footprint”, Ecological Economics, Vol. 66 Nos 2/3, pp. 379-391.

WEC (2015), World Energy Resources: Charting the Upsurge in Hydropower Development 2015,
London.

Wiebe, K.S. and Yamano, N. (2016), “Estimating CO2 emissions embodied in final demand and trade
using the OECD ICIO 2015. OECD science”, Technology and Industry Working Papers 2016/05,
OECD, Paris.

Wiedmann, T. (2009), “A review of recent multi-region input–output models used for consumption-
based emission and resource accounting”, Ecological Economics, Vol. 69 No. 2, pp. 211-222.

Wiedmann, T., Lenzen, M., Turner, K. and Barrett, J. (2007), “Examining the global environmental
impact of regional consumption activities — part 2: review of input–output models for the
assessment of environmental impacts embodied in trade”, Ecological Economics, Vol. 61 No. 1,
pp. 15-26.

Corresponding author
M�onica Santillán Vera can be contacted at: monicasv@comunidad.unam.mx

IJESM

D
ow

nl
oa

de
d 

by
 1

87
.1

90
.1

57
.2

28
 A

t 1
3:

15
 3

1 
D

ec
em

be
r 

20
18

 (
PT

)

mailto:monicasv@comunidad.unam.mx


Appendix

Table AI.
CO2 emissions by
income group in

Mexico, 1990-2014
(MtCO2)

e Decile/Year 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

0.7 I 9 9 10 10 11 11 11 13 15 17 16 18 18
II 12 13 13 13 14 15 16 17 20 22 21 23 23
III 14 16 16 15 17 18 19 21 24 25 24 26 27
IV 17 18 18 18 20 21 22 23 27 28 27 29 30
V 19 20 21 20 23 24 25 26 30 31 30 32 33
VI 21 23 24 23 26 27 28 29 34 35 33 36 36
VII 25 26 27 26 30 31 32 34 38 39 37 41 40
VIII 28 30 32 30 35 36 38 38 44 44 43 47 45
IX 34 38 39 36 42 44 46 48 53 53 52 57 55
X 58 62 67 58 69 80 78 81 90 82 80 87 90
Total 237 255 267 248 288 306 315 330 374 376 361 396 396

0.8 I 8 8 8 8 9 9 10 11 13 15 14 16 16
II 11 12 12 12 13 13 14 15 18 20 19 21 21
III 13 14 14 14 16 16 17 19 22 23 22 24 25
IV 15 17 17 16 19 19 20 22 25 27 25 28 28
V 18 19 20 19 22 22 24 25 29 30 29 31 31
VI 21 22 23 22 25 26 27 28 32 34 32 35 35
VII 24 26 26 25 29 30 31 33 37 38 37 40 39
VIII 28 30 31 30 35 36 38 38 44 44 43 47 46
IX 35 39 41 37 43 45 47 50 55 55 53 59 56
X 64 69 74 64 76 90 87 90 99 90 88 96 99
Total 237 255 267 248 288 306 315 330 374 376 361 396 396

0.9 I 7 6 7 7 8 7 8 10 11 13 13 14 14
II 10 10 10 10 11 11 13 13 16 18 17 19 19
III 12 13 13 13 14 15 16 17 20 22 20 22 23
IV 14 15 16 15 18 18 19 20 23 25 24 26 26
V 17 18 19 18 21 21 22 24 27 29 27 30 30
VI 20 21 22 21 24 24 26 27 31 33 31 34 34
VII 24 25 26 25 29 29 31 32 36 37 36 39 38
VIII 28 30 31 30 35 35 37 38 44 44 43 47 45
IX 36 40 42 38 45 46 48 51 56 57 55 61 58
X 71 76 82 71 84 100 96 99 109 99 96 105 109
Total 237 255 267 248 288 306 315 330 374 376 361 396 396

1.0 I 5 5 6 6 6 6 7 8 9 11 11 12 12
II 9 9 9 9 10 10 11 12 14 16 15 17 17
III 11 12 12 12 13 13 14 16 18 20 18 20 21
IV 13 14 14 14 16 16 17 18 21 23 22 24 25
V 16 17 17 17 19 19 21 22 25 27 26 28 28
VI 19 20 21 20 23 23 25 25 30 31 30 32 32
VII 23 24 25 24 28 28 29 31 35 37 35 38 37
VIII 28 30 31 30 35 35 37 37 43 44 43 47 45
IX 36 41 42 39 45 46 49 52 57 58 56 62 59
X 77 83 90 77 92 110 106 109 120 108 105 114 119
Total 237 255 267 248 288 306 315 330 374 376 361 396 396
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Table AII.
Per household CO2

emissions by income
group in Mexico,
1990-2014 (tCO2)

e Decile/Year 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

0.7 I 5.7 4.9 5.0 4.7 4.8 4.5 4.6 5.2 5.5 6.0 5.6 5.8 5.7
II 7.8 7.0 6.7 6.4 6.5 6.3 6.6 6.7 7.3 7.7 7.0 7.2 7.4
III 9.1 8.4 8.1 7.5 7.9 7.7 7.8 8.1 8.6 9.0 8.0 8.2 8.4
IV 10.4 9.6 9.4 8.6 9.2 8.8 8.9 9.1 9.8 10.1 9.1 9.3 9.4
V 11.8 11.0 10.7 9.8 10.4 10.0 10.2 10.3 11.0 11.3 10.2 10.3 10.3
VI 13.4 12.4 12.2 11.0 11.9 11.3 11.5 11.4 12.2 12.4 11.1 11.4 11.4
VII 15.6 14.1 13.8 12.5 13.5 13.0 13.1 13.2 13.8 13.8 12.6 12.8 12.5
VIII 17.8 16.4 15.9 14.5 15.7 15.1 15.3 15.0 16.0 15.7 14.4 14.8 14.4
IX 21.2 20.4 20.0 17.6 19.0 18.5 18.7 18.8 19.4 19.1 17.4 18.0 17.3
X 36.1 33.4 33.8 28.3 31.0 33.9 31.9 31.5 32.6 29.4 27.0 27.5 28.4
Total 14.9 13.8 13.6 12.1 13.0 12.9 12.9 12.9 13.6 13.5 12.2 12.5 12.5

0.8 I 4.8 4.1 4.2 4.0 4.1 3.8 3.9 4.5 4.7 5.3 4.9 5.1 5.0
II 7.0 6.2 5.9 5.7 5.8 5.5 5.8 5.9 6.5 7.0 6.3 6.6 6.7
III 8.2 7.6 7.3 6.9 7.2 6.9 7.1 7.4 7.9 8.3 7.4 7.6 7.8
IV 9.6 8.9 8.7 8.0 8.6 8.1 8.2 8.5 9.1 9.6 8.5 8.7 8.9
V 11.2 10.4 10.1 9.3 9.9 9.4 9.6 9.8 10.5 10.8 9.7 9.8 9.9
VI 12.9 11.9 11.7 10.6 11.5 10.8 11.0 10.9 11.8 12.1 10.8 11.1 11.0
VII 15.3 13.8 13.5 12.3 13.2 12.7 12.8 12.9 13.6 13.6 12.4 12.7 12.3
VIII 17.8 16.4 15.9 14.6 15.7 15.1 15.3 15.0 16.0 15.8 14.5 14.9 14.4
IX 21.9 21.1 20.6 18.2 19.6 19.0 19.2 19.4 19.9 19.8 18.0 18.7 17.8
X 40.1 37.1 37.6 31.3 34.3 37.9 35.5 35.0 36.1 32.4 29.7 30.3 31.3
Total 14.9 13.8 13.6 12.1 13.0 12.9 12.9 12.9 13.6 13.5 12.2 12.5 12.5

0.9 I 4.1 3.5 3.5 3.4 3.4 3.1 3.3 3.8 4.0 4.6 4.3 4.5 4.4
II 6.2 5.5 5.2 5.0 5.1 4.8 5.1 5.3 5.8 6.4 5.7 6.0 6.1
III 7.5 6.9 6.6 6.2 6.5 6.2 6.4 6.7 7.2 7.7 6.8 7.0 7.2
IV 8.9 8.3 8.0 7.4 7.9 7.4 7.6 7.8 8.5 9.0 8.0 8.2 8.3
V 10.5 9.8 9.5 8.8 9.3 8.8 9.0 9.2 9.9 10.3 9.3 9.4 9.4
VI 12.3 11.4 11.1 10.2 11.0 10.3 10.5 10.4 11.3 11.7 10.4 10.7 10.6
VII 15.0 13.4 13.1 12.0 12.9 12.3 12.4 12.6 13.2 13.4 12.2 12.4 12.0
VIII 17.7 16.4 15.8 14.6 15.7 14.9 15.2 14.9 16.0 15.8 14.5 14.9 14.3
IX 22.4 21.7 21.1 18.7 20.1 19.3 19.7 19.9 20.4 20.4 18.6 19.3 18.2
X 44.2 40.9 41.6 34.4 37.8 42.0 39.2 38.7 39.8 35.4 32.6 33.2 34.5
Total 14.9 13.8 13.6 12.1 13.0 12.9 12.9 12.9 13.6 13.5 12.2 12.5 12.5

1.0 I 3.4 2.9 2.9 2.9 2.9 2.6 2.7 3.2 3.4 4.0 3.7 3.9 3.8
II 5.4 4.8 4.5 4.5 4.5 4.2 4.5 4.6 5.1 5.7 5.1 5.4 5.5
III 6.7 6.2 5.9 5.6 5.8 5.5 5.7 6.1 6.5 7.1 6.2 6.4 6.6
IV 8.1 7.6 7.3 6.9 7.3 6.8 6.9 7.2 7.8 8.4 7.5 7.6 7.8
V 9.8 9.1 8.9 8.3 8.7 8.1 8.4 8.6 9.3 9.8 8.8 8.9 8.9
VI 11.8 10.8 10.6 9.8 10.5 9.7 10.0 9.9 10.7 11.3 10.0 10.3 10.2
VII 14.6 13.0 12.7 11.7 12.6 11.8 12.0 12.2 12.9 13.1 11.9 12.2 11.7
VIII 17.6 16.2 15.6 14.5 15.6 14.7 15.1 14.7 15.8 15.8 14.5 14.8 14.2
IX 22.7 22.1 21.5 19.1 20.5 19.5 20.0 20.3 20.8 20.9 19.0 19.8 18.6
X 48.5 44.8 45.7 37.6 41.3 46.3 43.1 42.5 43.7 38.6 35.5 36.1 37.7
Total 14.9 13.8 13.6 12.1 13.0 12.9 12.9 12.9 13.6 13.5 12.2 12.5 12.5
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Table AIII.
Per capita CO2

emissions by income
group in Mexico,
1990-2014 (tCO2)

e decile/Ano 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

0.7 I 1.3 1.2 1.3 1.2 1.3 1.3 1.4 1.6 1.7 1.9 1.8 2.0 1.9
II 1.8 1.6 1.5 1.5 1.6 1.5 1.8 1.9 2.1 2.1 2.0 2.2 2.2
III 1.9 1.8 1.8 1.7 1.8 2.0 2.0 2.1 2.3 2.4 2.3 2.4 2.4
IV 2.2 2.1 2.1 1.8 2.2 2.1 2.1 2.3 2.5 2.6 2.4 2.5 2.5
V 2.4 2.3 2.4 2.2 2.5 2.4 2.4 2.5 2.8 2.8 2.6 2.7 2.7
VI 2.5 2.6 2.6 2.4 2.7 2.6 2.6 2.7 3.0 3.0 2.7 2.9 2.9
VII 2.9 2.8 2.8 2.6 3.1 3.2 3.0 3.1 3.2 3.2 3.0 3.3 3.0
VIII 3.4 3.3 3.2 3.0 3.3 3.4 3.4 3.4 3.6 3.6 3.4 3.6 3.4
IX 4.1 4.3 4.1 3.7 4.1 4.2 4.2 4.1 4.5 4.3 4.0 4.4 4.1
X 7.4 7.2 7.7 6.4 7.3 8.0 7.8 7.7 8.0 6.7 6.5 7.0 7.4
Promedio 3.0 2.9 3.0 2.7 3.0 3.1 3.1 3.2 3.4 3.4 3.2 3.4 3.3

0.8 I 1.1 1.0 1.1 1.0 1.1 1.1 1.2 1.4 1.5 1.6 1.6 1.8 1.7
II 1.6 1.4 1.4 1.3 1.5 1.3 1.6 1.7 1.8 1.9 1.9 2.0 2.0
III 1.7 1.7 1.6 1.5 1.7 1.8 1.8 1.9 2.1 2.3 2.1 2.2 2.2
IV 2.0 1.9 2.0 1.7 2.0 2.0 2.0 2.2 2.3 2.5 2.3 2.4 2.4
V 2.3 2.1 2.2 2.1 2.3 2.2 2.2 2.3 2.6 2.7 2.5 2.6 2.6
VI 2.5 2.5 2.5 2.3 2.6 2.5 2.5 2.6 2.8 2.9 2.7 2.8 2.8
VII 2.9 2.7 2.7 2.5 3.0 3.1 2.9 3.0 3.1 3.2 2.9 3.3 2.9
VIII 3.4 3.3 3.2 3.1 3.4 3.4 3.4 3.4 3.6 3.6 3.4 3.6 3.4
IX 4.2 4.4 4.2 3.9 4.2 4.3 4.3 4.2 4.6 4.5 4.1 4.5 4.2
X 8.2 8.0 8.6 7.1 8.1 9.0 8.7 8.5 8.9 7.4 7.1 7.7 8.2
Promedio 3.0 2.9 3.0 2.7 3.0 3.1 3.1 3.2 3.4 3.4 3.2 3.4 3.3

0.9 I 1.0 0.9 0.9 0.9 0.9 0.9 1.0 1.2 1.3 1.4 1.4 1.5 1.5
II 1.4 1.3 1.2 1.2 1.3 1.2 1.4 1.5 1.6 1.8 1.7 1.8 1.8
III 1.5 1.5 1.5 1.4 1.5 1.6 1.6 1.7 1.9 2.1 2.0 2.0 2.1
IV 1.8 1.8 1.8 1.6 1.9 1.8 1.8 2.0 2.2 2.3 2.1 2.2 2.2
V 2.1 2.0 2.1 2.0 2.2 2.1 2.1 2.2 2.5 2.5 2.4 2.4 2.4
VI 2.4 2.3 2.4 2.2 2.5 2.4 2.4 2.5 2.7 2.9 2.6 2.7 2.7
VII 2.8 2.6 2.6 2.5 2.9 3.0 2.9 2.9 3.1 3.1 2.9 3.2 2.9
VIII 3.4 3.3 3.2 3.1 3.4 3.3 3.4 3.3 3.6 3.6 3.4 3.6 3.4
IX 4.3 4.5 4.3 4.0 4.4 4.4 4.4 4.4 4.7 4.6 4.2 4.7 4.3
X 9.0 8.8 9.5 7.8 8.9 9.9 9.6 9.4 9.8 8.1 7.8 8.4 9.0
Promedio 3.0 2.9 3.0 2.7 3.0 3.1 3.1 3.2 3.4 3.4 3.2 3.4 3.3

1.0 I 0.8 0.7 0.8 0.7 0.8 0.7 0.8 1.0 1.1 1.2 1.2 1.3 1.3
II 1.2 1.1 1.0 1.0 1.1 1.0 1.2 1.3 1.5 1.6 1.5 1.6 1.7
III 1.4 1.4 1.3 1.3 1.3 1.4 1.5 1.6 1.8 1.9 1.8 1.8 1.9
IV 1.7 1.6 1.7 1.5 1.7 1.6 1.7 1.8 2.0 2.2 2.0 2.1 2.1
V 2.0 1.9 1.9 1.8 2.1 1.9 2.0 2.1 2.3 2.4 2.3 2.3 2.3
VI 2.2 2.2 2.2 2.1 2.4 2.2 2.3 2.4 2.6 2.7 2.5 2.6 2.6
VII 2.7 2.5 2.6 2.4 2.8 2.9 2.8 2.8 3.0 3.1 2.8 3.1 2.8
VIII 3.3 3.2 3.2 3.0 3.3 3.3 3.3 3.3 3.6 3.6 3.4 3.6 3.4
IX 4.3 4.6 4.4 4.1 4.4 4.4 4.5 4.4 4.8 4.7 4.4 4.8 4.4
X 9.9 9.6 10.4 8.6 9.7 11.0 10.5 10.3 10.8 8.8 8.5 9.2 9.9
Promedio 3.0 2.9 3.0 2.7 3.0 3.1 3.1 3.2 3.4 3.4 3.2 3.4 3.3
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