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ECONOMIC ACTIVITY WOULD SUFFER CONSIDERABLY WERE THE CLIMATE-RELATED PHYSICAL

BANCODEESPANA
RISKS TO MATERIALISE OVER THE COMING DECADES Eurosistema

SPAIN: IMPACT OF CLIMATE CHANGE ON GDP (a)

Difference with respect to the baseline scenario / year (%)

Current policies scenario Net-zero 2050 scenario

= ACUTE = CHRONIC = TRANSITION

Sources: NGFS and Banco de Espana.
(@) The data refer to Phase |V of the NGFS scenarios. The charts shows the impact on GDP under different scenarios, against a hypothetical (and impossible) baseline scenario in which physical and

transition risks do not materialise. This baseline scenario assumes a world without climate change. Thus, climate change has a negative impact on GDP in every plausible scenario, but the extent of the
losses differs from one scenario to another.


https://www.ngfs.net/ngfs-scenarios-portal/

DROUGHT AND HEATWAVES COULD HAVE A SIGNIFICANT IMPACT IN SPAIN BANCODEESPANA

Eurosisterna

MACROECONOMIC IMPACT (a) IMPACT ON SECTORAL REAL GROSS VALUE ADDED (a)

Deviation from baseline (pp)
Deviation from baseline (pp), most affected sectors
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Metallurgy
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GDP growth Inflation House price inflation -10

Sources: NGFS and Banco de Espana.
(@) Figures for the aggregate and sectors of the Spanish economy. Impacts are defined as the differences with respect to a trend baseline scenario in growth rates at the one-year horizon (t+1). The
impacts have been estimated by the Banco de Esparia in line with the ECB/ESRB narrative and sectoral shocks envisaged in the drought and heatwave scenario.
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SPAIN HAS BECOME MORE ARID OVER TIME ... BANCODEESPANA

Eurosistema

« Aridity is being driven by rising temperatures and declining precipitation. Research into its relationship with economic and financial

decision-making is thin on the ground. One ongoing study combines central credit register data with data on the geographical location
of arid regions.

Spain’s average aridity has been on the rise since the 1970s, albeit unevenly across the regions.

Source: Banco de Espana.



... WHICH IS ASSOCIATED WITH A LOWER VOLUME OF LENDING TO FIRMS WITH AN BANCODEESPANA

UNEVEN IMPACT ACROSS THE DIFFERENT SECTORS Eurosistera
« Aridity has a negative impact on lending volumes, although it typically takes a significant period of time before the full effect is
observed.

« Overall lending declines -20 bp for each 1% increase in aridity. The agricultural and real estate sectors are particularly affected,
whereas tourism has proved relatively impervious so far.

OVERALL LENDING LENDING TO THE AGRICULTURE AND FISHERIES SECTOR

0.2 % change for a 1% increase in aridity 5 % change for a 1% increase in aridity
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Source: Banco de Espana.
Note: The impulse-response figures depict the percentage response of lending per capita to NFCs after a shock of a 1% increase in the aridity index, estimated using local projections. The model is

estimated as a municipality-year panel and includes province, year and province-year fixed effects. Standard errors are clustered at the provincial level and are heteroskedasticity-autocorrelation (HAC)
robust.
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CREDIT AND EMPLOYMENT BOTH DECLINE FOR SPANISH FIRMS AFFECTED BY WILDFIRES, BANCODEESPANA

ALTHOUGH THESE ADVERSE EFFECTS ARE PARTIALLY MITIGATED BY LOCAL BANKS Eurosistema

» Local banks have greater access to qualitative information on firms and are therefore better placed to monitor the effect of wildfires on
firms with scant accounting information.

* The effects of wildfires on employment are also mitigated for firms domiciled in municipalities with active local banks.

CHANGE IN CREDIT SUPPLY BY LOCAL BANKS AS COMPARED CHANGE IN FIRM EMPLOYMENT (a)
WITH OUTSIDER BANKS AFTER A WILDFIRE (a) (b)
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Source: L. Alvarez-Roman, S. Mayordomo, C. Vergara-Alert and X. Vives. (2024). Documento de Trabajo - Banco de Espafa. Forthcoming.

(@) Including wildfires with a burned area of 500 hectares or more in Spain between 2004 and 2017. Includes firms located within 10 km and those between 20 km and 40 km from a wildfire. A firm is deemed to be affected if itis
less than 10 km from a wildfire. The bands represent the 90 % confidence interval.

(b) The explanatory variable is the interaction between a dummy variable that is equal to one if the firm was affected by wildfire in year t and the proportion of credit from bank b in December of year t-1 in the province where the
firmis located. Given that the quality of firms’ accounting information has a bearing on lenders, that accounting quality is proxied using the predictability of firms’ earnings. Thus, a distinction is drawn between firms with poor
accounting information and those with good accounting information. Firms with poor (good) accounting information are those whose earnings predictability is in the bottom (top) quintile ofthe distribution of the sample firms.



MORTGAGE PORTFOLIOS IN SPAIN APPEAR TO HAVE LIMITED EXPOSURE TO FLOOD RISK, BancODEESPARA

Eurosistema

BUT THIS COULD INCREASE IN THE FUTURE
1.3% of dwellings pledged as mortgage collateral are located in areas at risk of flooding over a ten-year horizon. This proportion rises to
2.7% over a 50-year horizonand 7.7% over a 500-year horizon.

However, unless climate change is averted, these frequencies could increase. Furthermore, if current appraisals fail to take these risks
fully into account, there is greater probability of abrupt appraisal changes whenthe risks materialise.

FLOOD-PRONE AREAS IN SPAIN DISTRIBUTION OF DWELLINGS WITH ASSOCIATED BANK DEBT (IN THE CCR) IN
FLOOD-PRONE AREAS (a)
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Source: Banco de Espana.
(@) The sample comprises loans to households (i) registered in the CCR at June 2022, (i) whose collateral is a dwelling and (i) whose geographical location can be identified from the cadastral reference

(approximately 60% of such loans). The Basque Country and Navarre are not included as their cadastral information is not available.
7



ENVIRONMENTAL DEGRADATION CAN HAVE A SEVERE ECONOMIC IMPACT: THE CASE OF THE MAR  RaNCODEESPANA

MENOR (I) Eurosistema

« The Mar Menor, located in Murcia (in the south-east of Spain), is Europe’s largest salt-water lagoon with a surface area of 135 square
km.

« [ltis a major tourist destination, with 7,500 hotel bed places in the surrounding area and annual visitor numbers of over 200,000.
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ENVIRONMENTAL DEGRADATION CAN HAVE A SEVERE ECONOMIC IMPACT: THE CASE OF ancoDEESPANA

Eurosistema

THE MAR MENOR (Il

« Environmental degradation has been driven by urban development, tourism and, above all, a shift from dry-farming to irrigated crops in
the surrounding areas.

« The area is prone to frequent flooding and extreme temperatures, which, in a deteriorated environment such as the Mar Menor, have
also driven changes in the nitrogen and phosphorus cycles, fostering eutrophication, algalblooms (green soup) and fish die-off.

Source: M. Lama, M. L. Garcia, M. Medina and G. Perez. (2023) *


https://www.nature.com/articles/s41598-023-39022-8

ENVIRONMENTAL DEGRADATION CAN HAVE A SEVERE ECONOMIC IMPACT: THE CASE OF saNCcODEESPANA

Eurosistema

« Since 2015, the return on housing investment in the Mar Menor regionhas been 43% lower than in comparable surrounding areas.

 Theloss in value of housing wealth amounted to more than €4 billion, around ten times the gains obtained by changing from dry-farming
to irrigation crops.

IMPACT ON HOUSING PRICES OF SEVERE ENVIRONMENTAL DEGRADATION

Price per square meter (2015 =100)

2013 2014 2015 2016 2017 2018 2019 2020 2021

= South of Alicante (control area) e Mar Menor

Source: Lamas Rodriguez, M., M.L. Garcia Lorenzo, M. Medina Magro and G. Pérez Quirds. (2023). *
Spain”, Nature Sci Rep.



https://www.nature.com/articles/s41598-023-39022-8

APPROPRIATE POLICIESTO COMBAT CLIMATE CHANGE COULD SIGNIFICANTLY MITIGATE  gancODEESPARA

THE ECONOMIC IMPACT ASSOCIATED WITH PHYSICAL RISKS Eurosisterna

SPAIN: EFFECT OF CLIMATE CHANGE ON GDP (a)

Difference with respect to the baseline scenario / year (%)

Current policies scenario Net-zero 2050 scenario

= ACUTE = CHRONIC = TRANSITION

Sources: NGFS and Banco de Espana.

(@) The data refer to Phase |V of the NGES scenarios. The charts shows the impact on GDP under different scenarios, against a hypothetical (and impossible) baseline scenario in which physical and

transition risks do not materialise. This baseline scenario assumes a world without climate change. Thus, climate change has a negative impact on GDP in every plausible scenario, but the extent of the
losses differs from one scenario to another.
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https://www.ngfs.net/ngfs-scenarios-portal/

ADEQUATELY DESIGNED MEASURES TO COMBAT CLIMATE CHANGE ARE CRUCIAL FOR MITIGATING  saNCODEESPARA

TRANSITION RISKS Eurosistema

» Carbon pricing raises the cost of GHG-intensive goods and services and thus reduces the demand for these, but may also have an
adverse impact on activity.

« Using the revenues generated by these measures to reduce distortionary taxes may largely mitigate transition costs.

SIMULATION OF AN INCREASE IN CARBON PRICES OF €25 TO €100 PER TONNE,
PLUS EXPANSION OF COVERAGE TO ALL SECTORS

Earmarking the revenue for Earmarking the revenue for
Change (%) lump-sum tax reductions labourincome tax reductions
Real GDP -0.90 2.47
Real consumption -1.52 1.84
Employment -1.27 2.09
Use of fuels -15.9 -13.0
Use of electricity -4.8 -1.6
Emissions -31.1 -28.8

”, Economic Modelling.

Source: Aguilar, Gonzalez and Hurtado (2023): “
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https://www.sciencedirect.com/science/article/abs/pii/S0264999323002249

IN ANY EVENT, SOME SECTORS AND HOUSEHOLD GROUPS COULD FACE SIGNIFICANT ECONOMIC BANCODEESPANA

COSTS, HIGHLIGHTING THE IMPORTANCE OF DISTRIBUTIVE POLICIES Eurosistema

SECTORAL EFFECTS, WITH RECYCLING THROUGH LUMP-SUM TAXES SECTORAL EFFECTS, WITH RECYCLING THROUGH LABOUR INCOME
TAXES
% change in sectoral value added % change in sectoral value added
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ks”, Economic Modelling.
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https://www.sciencedirect.com/science/article/abs/pii/S0264999323002249

AN ORDERLY (VS DISORDERLY) AND PREDICTABLE TRANSITION LIMITS THE TRANSITION COSTS IN BANCODEESPANA

THE SHORT TERM AND THE RISKS TO FINANCIAL STABILITY Eurosistema

IMPACT ON CET1 RATIO OF ORDERLY AND
DISORDERLY TRANSITION SCENARIOS (b)

GRADUALISM: EFFECT ON GDP AND PRICE LEVEL (a) EU CO, EMISSIONS (a)

Deviation from baseline
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Sources: Delgado, Quintana and Santabarbara (2023): “Carbon Pricing, Border Adjustment and Renewable Energy Investment: a Network approach”, AMCESFI report.

(@) A gradual and permanent increase in carbon taxes of up to €150 per CO, tonne in 2030 in the EU is assumed.

(b) The transition scenarios impact businesses in Spain and the value of consolidated sovereign bond holdings. The impact is measured as the difference between the baseline and the adverse scenarios
at the end of a three-year crisis horizon.
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BANCO DE ESPANA PUBLICATIONSIIN 2023 RELATING TO CLIMATE CHANGE (1) BANCODEESPANA

Eurosisterna

« Aguilar, P, B. Gonzalezand S. Hurtado. (2023). “Green policies and transition risk propagation in production
networks”. Economic Modelling, 126, 106412.

» GonzalezMartinez, C.I. and E. Triebskorn. (2023). “The road to net zero: the role of transition plans and forward-
looking indicators in portfolio management”. Economic Bulletin — Banco de Esparia, 2023/Q3, 14.

« Lamas Rodriguez, M., M.L. Garcia Lorenzo, M. Medina Magro and G. Pérez Quirds. (2023). “Impact of climate
risk materialization and ecological deterioration on house prices in Mar Menor, Spain”. Scientific Reports, 13(1),
11772,

« Moreno Bernal, A.l. and M.T. Caminero Garcfa. (2023). “Assessing the data challenges of climate-related
disclosures in European banks: a text mining study”. Documentos de Trabajo, 2326, Banco de Espana.

* Nakov, A. and C. Thomas. (2023). “DP18308 Climate-Conscious Monetary Policy”. CEPR Discussion Paper No.
18308. CEPR Press.

* Bover, O., N. Fabra, S. Garcia-Uribe, A. Lacuesta and Roberto Ramos. (2023). “Firms and households during
the pandemic: what do we learn from their electricity consumption?”. The Energy Journal, Volume 44, Issue 3,
pp. 267-288.

» Banco de Espana. (2023). “Climate-related aspects of the Banco de Espana’s non-monetary policy portfolios”,
March.
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https://www.sciencedirect.com/science/article/pii/S0264999323002249?via%3Dihub
https://repositorio.bde.es/handle/123456789/34645
https://doi.org/10.1038/s41598-023-39022-8
https://doi.org/10.53479/33752
https://cepr.org/publications/dp18308
https://doi.org/10.5547/01956574.44.2.obov
https://repositorio.bde.es/handle/123456789/29827

BANCO DE ESPANA PUBLICATIONSIN 2023 RELATING TO CLIMATE CHANGE (II) BANCODEESPANA

Eurosistema

» Alonso-Robisco, A., J. M. Carbd and J. M. Marqueés. (2023). “Machine learning methods in climate finance: a
systematic review”. Documentos de Trabajo - Banco de Espana, 2310.

» Basso, Henrigue S., Ourania Dimakou and Myroslav Pidkuyko. (2023). “How consumption carbon emission
intensity varies across Spanish households”. Documentos Ocasionales - Banco de Espana, 2204.

* Monasterolo, |., M. J. Nieto and E. Schets. (2023). “The good, the bad and the hot house world: conceptual

underpinnings of the NGES scenarios and suggestions for improvement. Documentos Ocasionales - Banco de
Espana, 2302.

« Fabra, N., E. Gutiérrez, A. Lacuestaand R. Ramos. (2023). “Do renewable energies create local jobs?”.
Documentos de Trabajo - Banco de Espana, 2307.

* Hospido, L., C. Sanz and E. Villanueva. (2023). “Air pollution: a review of its economic effects and policies to
mitigate them”. Documentos Ocasionales - Banco de Espana, 2301.

« Barreira, R. and J. Galvez. (2023). “Climate risk and credit supply in Spain”. Economic Bulletin — Banco de
Esparia, 2023/Q1, 05.
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https://repositorio.bde.es/handle/123456789/29812
https://www.bde.es/f/webbde/SES/Secciones/Publicaciones/PublicacionesSeriadas/DocumentosTrabajo/23/Files/dt2310e.pdf
https://doi.org/10.53479/29855
https://www.bde.es/f/webbde/SES/Secciones/Publicaciones/PublicacionesSeriadas/DocumentosOcasionales/23/Files/do2302e.pdf
https://www.bde.es/f/webbde/SES/Secciones/Publicaciones/PublicacionesSeriadas/DocumentosTrabajo/23/Files/dt2307e.pdf
https://www.bde.es/f/webbde/SES/Secciones/Publicaciones/PublicacionesSeriadas/DocumentosOcasionales/23/Files/do2301e.pdf
https://www.bde.es/f/webbde/SES/Secciones/Publicaciones/InformesBoletinesRevistas/BoletinEconomico/23/T1/Files/be2301-art05e.pdf

BANCO DE ESPANA PUBLICATIONSIN 2023 RELATING TO CLIMATE CHANGE (l1l) BANCODEESPANA

Eurosistema

« AMCESFI. (2023). Biennial Report on Climate Change Risks to the Financial System.

» Bajo, Mario, and Emilio Rodriguez. (2023). “Green Parity and the Decarbonization of Corporate Bond
Portfolios”. Financial Analysts Journal, Volume 79, Issue 4.

« Cuevas, H., E. Palomeque and B. Santa-Cruz. (2023). “Pillar 3 disclosures on ESG risks. First disclosures of Spanish
and other European banks”. Financial Stability Review — Banco de Espana, 45. Forthcoming.

« Hinterlang, N. (2023). “Effects of carbon pricing in Germany and Spain: an assessment with EMuSe”. Documentos
de Trabajo — Banco de Espana, 2328.

« Martinez, C. and P. Pérez Rodriguez. (2023). “Climate change, financial risks and reporting: distant horizons?”.
Financial Stability Review — Banco de Esparia, 44.

* Monasterolo, I., M. J. Nieto and E. Schets. (2023). “Assessing the “Tragedy of the Horizons”: Conceptual
underpinnings of the NGES scenarios and suggestions for improvement”. SUERF Policy Brief No 602.

* Nieto, M. J., and C. Papathanassiou. (2023). “Financing the orderly transition to a low carbon economy in the EU:
the regulatory framework for the banking channel”. Journal of Banking Requlation.

For more information about the Banco de Espana’s sustainability activities, see: https://www.bde.es/wbe/en/areas-
actuacion/sostenibilidad/

17


https://www.amcesfi.es/f/webwam/RCL/Publicaciones/archivos/AMCESFI_Informe_Cambio_Climatico_2023_en.pdf
https://www.tandfonline.com/doi/full/10.1080/0015198X.2023.2246579?scroll=top&needAccess=true
https://www.bde.es/f/webbe/GAP/Secciones/Publicaciones/InformesBoletinesRevistas/RevistaEstabilidadFinanciera/23/4_REF45_Riesgos.pdf
https://www.bde.es/wbe/es/publicaciones/analisis-economico-investigacion/documentos-trabajo/effects-of-carbon-pricing-in-germany-and-spain--an-assessment-with-emuse.html
https://www.bde.es/f/webbe/GAP/Secciones/Publicaciones/InformesBoletinesRevistas/RevistaEstabilidadFinanciera/23/4_FSR44_Climatico.pdf
https://www.suerf.org/suerf-policy-brief/68223/assessing-the-tragedy-of-the-horizons-conceptual-underpinnings-of-the-ngfs-scenarios-and-suggestions-for-improvement
https://link.springer.com/article/10.1057/s41261-023-00219-6
https://www.bde.es/wbe/en/areas-actuacion/sostenibilidad/
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