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Key Messages

& \We present the Environmental Distributional Accounts for GHG Emissions of Spanish Households
combining Input-Output methodology with a novel rich Big Data database.

& There is a high inequality in CO2 emissions, in line with consumption but lower than income. Carbon
footprint Inequality is highly connected to the use of transport.

& The Co2 emissions from Housing and Energy utilities are more balanced, with relatively higher
consumption in the lower percentiles of consumption.

& The Big Data properties enables the design of Smart Policies or those addressed where more needed
and/or more effective.

A Our approach also enables the estimation of Household’s emissions in real time. The data shows
important divergences during Covid-19 by emissions and gases.



Our approach: Input-Output analysis, official data & Big Data

Macro Consistency: We rely on the standard Macro 1-O Approach and on a macro Consistent
“Consumption Based” CO2 emissions.

Direct & Indirect Emissions:

“Direct Emissions”: Directly emitted by individuals. Emissions originated from the use of private
vehicles or physical combustion at home (i.e.: natural gas for heating).

“Indirect Emissions”: emissions embedded in the consumption of goods and services, including
energy utilities without physical combustion at home (i.e.: electricity).

Distributional accounts and Real Time GHG Emissions: By Linking CO2 and CH4 by category
(COICOP) to our Distributional Accounts of Consumption.
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Taking official direct emissions data and adding the estimation of indirect
ones (70% of total emissions) by category of consumption

SPAIN: CO2 EMISSIONS 2017-2022 EMISSIONS BY CATEGORY 2020 (BBVA VS INE)
(EMISSION IN MILLION TONS) (LOGS OF MILLION TONS). THE BUBBLE SIZE REPRESENTS THE
RELATIVE WEIGHT OF BBVA ESTIMATES.
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More Advantages: The Real Time Dimension

SPAIN: TOTAL EMISSIONS CO2 & METHANE SPAIN: TOTAL CO2 DIRECT & INDIRECT EMISSIONS
(EMISSIONS IN 000 CO2 EQUIVALENT TONS. INDEX JAN 2020 = 100) (EMISSIONS IN 000 CO2 EQUIVALENT TONS. INDEX JAN 2020 = 100)
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CO2 Emissions during Covid-19 Crisis: Lockdown affected (Transport-
Recreation- Restaurants) vs Boosted (Food- Housing- Info- Internet)

SPAIN: EMISSIONS CO2 BY CATEGORY DURING THE COVID
(EMISSIONS IN 000 CO2. INDEX JAN 2020 = 100)
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CO2 Emissions In High
Definition:
The potential for Smart Policies
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Distribution of CO2 Emissions: Important role of Transport and Energy
Utilities but in the opposite tails of the consumer distribution

SPAIN: CO2 EMISSIONS 2021: LEVELS AND SHARE (%)
(CO2 EMISSIONS BY CONSUMPTION CATEGORIES AND PERCENTILES OF CONSUMPTION)
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CO2 Emissions Inequality is high in line with consumption but lower than

income

The top 10% percentile
of consumers account for
25% of Co2 Emissions...

...and emit 8.5X times
more Co2 than
the bottom 10%...

...The top 10% generates

16.5X more emissions in

transport than the bottom
10%...

...The top 1%
consumers emit
30.X times more than the
bottom 10%

SPAIN: CO2 EMISSIONS 2021 INEQUALITY RATIOS

€02 Methane | CO_Direct CO Indirect| Coicop1 Coicop2 Coicop3 Coicopd Coicop5 Coicopb Coicop?7 Coicop8 Coicop9 Coicop 10 Coicop 11 Coicop 12 Coicop 13
Emissions (000Tn) 215401 32430 66311 149089 23243 6761 4955 10104 33043 6577 389 94744 1547 6471 EYE] 6199 7176
Average per Household (kg) 1149 17.29 35 79 124 36 26 54 17.6 35 21 50.5 08 35 0.2 33 38
Average Per person (kg) 455 6.9 14 31 49 14 1.0 21 7.0 14 08 200 03 14 0.1 13 15
% Total Emissions of Gas 100.0%  100.0% 30.8% 69.2%| 10.8% 3.1% 2.3% 47%  153% 31% 18%  44.0% 0.7% 3.0% 0.1% 2.9% 33%
Gini Coefficient 0.32 0.29 0.34 0.31 0.27 0.27 0.32 0.13 0.17 0.36 031 0.39 0.21 0.35 0.47 041 0.30
Top 1% 4.8% 3.8% 5.3% 4.6% 3.0% 28% 4.0% 1.7% 3.6% 5.8% 4.1% 5.8% 3.5% 5.1% 7.6% 5.2% 5.9%
Top 5% 154%  12.9% 16.9% 148%| 113%  109%  136% 75%  112%  176%  138%  185%  116%  155%  224%  17.0%  16.4%
Top 10% 25.0%  22.0% 26.9% 242%| 200%  195%  230%  142%  187%  27.8%  233%  292%  196%  253%  342%  282%  25.5%
Mid 40% 469%  48.3% 46.4% 47.1%| 493%  498%  494%  45.1%  426%  469%  485%  475%  448%  489%  47.2%  S04%  44.4%
Bottom 50% 280%  29.7% 26.6% 287%| 308% 30.7% 276%  406%  387%  253%  282%  233%  357%  257%  186%  21.5%  30.1%
p90/p10 8.53 178 9.68 8.06 7.62 173 10.56 2.4 287 13.12 9.92 16.56 380 12.68 30.73 21.60 6.74
p90/pS0 0.89 0.74 101 0.84 0.65 0.64 0.83 0.35 048 110 083 125 0.55 099 1.84 131 0.85
p10/50 0.10 0.09 0.10 0.10 0.09 0.08 0.08 0.16 0.17 0.08 0.08 0.08 0.14 0.08 0.06 0.06 013
p75/25 5.22 5.35 5.32 5.18 5.50 5.64 6.00 3.75 3.55 5.85 5.69 6.47 4,05 6.22 7.80 7.67 454

Coicop1: Food & Beverages. Coicop2: Alcohol and Tobacco. Coicop3: Textile & FootWear.Coicop4: Housing. Coicop5: Housing Energy Utilities. Coicop6: Furnishing & Maintenance. Coicop7:
Health. Coicop8: Transport. Coicop9: Communications. Coicop 10:Recreation and Culture. Coicop11:Education. Coicop 12: Restaurant & Hotels Coicop13: Other good and services

Source: BBVA Research, Buda et al. (2022) & INE.



BBVA Research / The Spanish Households’ Carbon Footprint Inequality in High Definition & Real Time n

Inside the Carbon Footprint: Different Inequality Degrees by Emission
Categories

SPAIN: CO2 EMISSIONS 2021 INEQUALITY: GINI COEFFICIENTS & LORENZ CURVES

AGGREGATES INDIVIDUAL CATEGORIES
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CO2 Emissions by Age & Category: Inverted “U” shape with differences

SPAIN: AVERAGE CO2 EMISSIONS BY CATEGORIES & AGE 2017~
(CO2 EMISSIONS IN 2017 IN KG IN THE FIRST GRAPH. INDIVIDUAL CO2 EMISSIONS BY INDIVIDUAL CONSUMPTION CATEGORIES IN LOGS
IN THE SECOND)
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Source: BBVA Research, Buda et al. (2022). Source: BBVA Research, Buda et al. (2022).
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CO2 Emissions Gender Inequality: Males are more pollutants mainly through
a more intensive use of transport

GENDER INEQUALITY: DIFFERENCE IN CO2 EMISSIONS
(CO2 EMISSIONS DIFFERENCES MALE — FEMALE IN %)
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Source: BBVA Research, Buda et al. (2022).
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Sm@rt Policies: Targeting Policies where more needed & efficient

SPAIN: AVERAGE CO2 EMISSIONS DISTRIBUTION
(CO2 EMISSIONS BY CATEGORIES & PERCENTILES OF CONSUMPTION)
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Source: BBVA Research, Buda et al. (2022) & INE.
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Sm@rt Policies (Il): Addressing Policies where more needed & efficient

CO2 AVERAGE EMISSIONS DISTRIBUTION BY AGE & CATEGORY
(CO2 EMISSIONS BY CATEGORIES & PERCENTILES OF CONSUMPTION)
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Source: BBVA Research, Buda et al. (2022) & INE.
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Are all Gases Alike?: Not Really

SPAIN: METHANE EMISSIONS 2021: LEVELS AND SHARE (%)
(CH4 MISSIONS BY CONSUMPTION CATEGORIES AND PERCENTILES OF CONSUMPTION)
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Source: BBVA Research, Buda et al. (2022) & INE.
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Conclusions

A The combination of Input-Output Models and Big Data allows us to analyze the Sustainability of
Households in high detail.

A \We estimate Indirect emissions (70% of total) in real time time and high definition, while we take the
direct ones consistent with official data.

& High inequality exists in CO2 emissions resulting from our income, preferences, lifestyles ... affecting
our consumption.

A& The inequality is mainly the result of the CO2 emissions by transport which are concentrated in the
highest consumption percentiles and younger people.

A&  The role of Energy Utilities is different: an important (but less than transport) source of emissions that is
more relevant for low consumers and older people.

& The Distributional accounts and Real time components of this approach open the door for the design of
Smart Policies to better fight climate change.
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Disclaimer

The present document does not constitute an “Investment Recommendation”, as defined in Regulation (EU) No 596/2014 of the European Parliament and of the Council of 16 April 2014
on market abuse (“MAR”). In particular, this document does not constitute “Investment Research” nor “Marketing Material”, for the purposes of article 36 of the Regulation (EU) 2017/565 of
25 April 2016 supplementing Directive 2014/65/EU of the European Parliament and of the Council as regards organisational requirements and operating conditions for investment firms and
defined terms for the purposes of that Directive (MIFID ).

Readers should be aware that under no circumstances should they base their investment decisions on the information contained in this document. Those persons or entities offering
investment products to these potential investors are legally required to provide the information needed for them to take an appropriate investment decision.

This document has been prepared by BBVA Research Department. It is provided for information purposes only and expresses data or opinions regarding the date of issue of the report,
prepared by BBVA or obtained from or based on sources we consider to be reliable, and have not been independently verified by BBVA. Therefore, BBVA offers no warranty, either
express or implicit, regarding its accuracy, integrity or correctness.

This document and its contents are subject to changes without prior notice depending on variables such as the economic context or market fluctuations. BBVA is not responsible for
updating these contents or for giving notice of such changes.

BBVA accepts no liability for any loss, direct or indirect, that may result from the use of this document or its contents.

This document and its contents do not constitute an offer, invitation or solicitation to purchase, divest or enter into any interest in financial assets or instruments. Neither shall this document
nor its contents form the basis of any contract, commitment or decision of any kind.

The content of this document is protected by intellectual property laws. Reproduction, transformation, distribution, public communication, making available, extraction, reuse, forwarding or
use of any nature by any means or process is prohibited, except in cases where it is legally permitted or expressly authorised by BBVA on its website www.bbvaresearch.com.
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Input-Output Models are used to construct the carbon footprint

Environmental Extended Input-Output Model Structure
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What are we doing?
Estimating the CO2 emission footprint of the Spanish households by consumption level and in
“real time”... Combining official data, Input-Output analysis, and Big Data granularity

HOUSEHOLD CARBON FOOTPRINT

+
OFFICIAL DATA OFFICIAL DATA + INPUT-OUTPUT ANALYSIS

Distributional & Real Time Emissions (Real Time & High-Definition Enissions)

BBVA RICH DATABASE DERIVED FROM FINANCIAL TRANSACTIONS




