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Disclaimer (.

The views expressed are those of the authors and do not necessarily represent the views of the
Central Bank of Chile or its board members. This study was developed within the scope of the
research agenda conducted by the Central Bank of Chile (CBC) in economic and financial affairs
of its competence. The CBC has access to anonymized information from various public and private
entities, by virtue of collaboration agreements signed with these institutions. The information
contained in the databases of the Chilean IRS is of a tax nature originating in self-declarations of
taxpayers presented to the Service; therefore, the veracity of the data is not the responsibility of
the Service, Agustinas 1180. Santiago de Chile.



Aug 3, 2026: Monday again already?

43 thousand hectares were affected with different degrees of soil degradation (126 Central Parks)
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Figure: Burned area estimated from Landsat imagery




Chile 2024: 9,000+ hectares burned (about 27 Central
Parks)

43 thousand hectares were affected with different degrees of soil degradation (126 Central Parks)
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Chile faces growing exposure to physical climate risks e g
CIEN™*

This threatens households, firms, and public infrastructure
Acute hazards: heat waves, wildfires
Chronic hazards: long-term water scarcity, rising temperatures

These hazards affect firms:

Directly: damaging assets and disrupting production
Indirectly: supply-chain disruptions, labor market impacts, financial stress

2024 Summer Heat Waves

Chile suffered a strong heat wave shortly before the major wildfires of early February in the
Valparaiso Region, which contributed to ignition and rapid-propagation conditions.




International wildfire risk has entered a new order of _——y
magnitude &

This is a global, structural trend — not an isolated Chilean episode

The January 2025 Palisades and Eaton fires in Los Angeles produced combined insured
losses of about US$40 billion, the costliest wildfire event on record.

Swiss Re Institute (sigma, March 2026): global insured natural-catastrophe losses reached
US$107 billion in 2025; wildfire is the fastest-growing peril, with insured losses rising roughly
12% per year — faster than exposure growth alone would predict.

UNDRR’s 2025 Global Assessment Report: wildfires caused an estimated US$106 billion in
economic losses and US$74 billion in insured losses globally between 2014-2023, before
accounting for the 2025 California fires.

Implication: firm- and financial-sector-level evidence on wildfire transmission channels, like the
one this paper provides for Chile, is directly relevant to a fast-growing global risk category.

Sources: Swiss Re Institute, Natural catastrophes in 2025 (Mar 2026); UNDRR, The invisible costs of wildfire
disasters in 2025. e%e%e%6 |



Literature and Reports —
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Chile was undergoing a prolonged mega-drought that had started in 2010

Briones and solorza (2026) Wildfires and floods leave long-lasting economic scars in Chile, as
financial constraints hinder reconstruction and delay recovery for several years after the shock.

Luna Mallea (2026) Wildfire impacts propagate through supply chains, with indirect losses
often exceeding direct damages to exposed firms. Trade credit acts as a climate resilience
mechanism by providing liquidity that helps firms absorb and recover from disruptions

Banerjee et al. (2025) find that Chile can advance toward carbon neutrality through FOLU
policies that protect forests and reduce wildfire losses, while simultaneously increasing GDP,
creating jobs, improving water security, and strengthening resilience to climate risks.
sequestration and avoiding emissions from forest loss.

Gonzales et al. (2024) show that climate-driven stressors such as rising temperatures and
drought intensify wildfire severity, and quantify losses to plantations, native forests, and
carbon-sequestration capacity (US$1,046 million in plantation losses; over US$21 billion in

CO,-related damages).
s%s2e25 |



Contribution: from burnt hectares to biodiversity-
adjusted economic risk

T e
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The paper’s central value-added relative to the existing literature
Prior work on Chilean wildfires (e.g., Gonzales et al., 2024) values losses to natural capital itself —
plantations, forests, carbon stocks — but stops at the ecological accounting stage.

This paper’s contribution: it links firm-level financial and real outcomes to sector-specific
ecosystem-service dependency scores (ENCORE), moving the unit of analysis from “hectares burned”
to “which firms are more exposed, and why.”

It is, to our knowledge, the first systematic use of an ecosystem-service dependency lens — rather

than a purely geographic fire-exposure lens — to explain heterogeneity in firm-level wildfire impacts in
Chile.

Ecological vulnerability, not just physical proximity to fire, predicts economic severity: sectors with an
ENCORE damage index above 0.1 experienced roughly a 15% sales decline, versus about 10% for the

full treated sample.
The methodology — combining administrative microdata, geospatial fire perimeters, and ENCORE

dependency scores — is replicable by other central banks, and directly speaks to the jurisdiction-level
limitations of ENCORE flagged by the FSB (2024?%*



Spatial variation in exposure to the wildfires —

B Fireaffected areas

} Affected municipalities
@ company address

Difference-in-differences (DiD) design
covering 2022—-2025.

Treated firms: active 2023 geocoded
addresses falling within the burnt perimeter. ) @
Control firms: same municipalities, outside
the fire-affected area, to preserve similar
institutional and demand conditions.

Burned area estimated from Landsat imagery
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Geolocation: Sll Historical Address Register (active in 2023), latitude/longitude per address.
Urban fire perimeter: NASA EIS FEDS (VIIRS 375m), snapshot February 6, 2024.

Economic outcomes: Sl Form 29 monthly VAT sales (2022—2025); employment from
administrative records.

Financial outcomes: CMF Sistema de Deudores (2022—2025): monthly bank debt, arrears,
creditor composition.

Sectors/financing: CBCh CAE/ISIC directory to harmonize sectoral codes.

Nature-related risk characterization: ENCORE database, mapping sector-level
dependencies on ecosystem services and impacts on biodiversity, aligned to ISIC codes.



ENCORE: what it is and why it fits this study anbiadD
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Definition Two building blocks
Exploring Natural Capital Opportunities, Risks Dependencies: how much a GICS
and Exposure. sub-sector relies on each of 21
Developed by UNEP-WCMC, Global Canopy, and ecosystem services (water flow

regulation, soil erosion control,

the Global Canopy Programme (GCP); _
hazard protection, etc.)

maintained as an open-access nature-risk tool.

Links natural-capital accounting to economic and Impacts: how a sub-sector’s
financial risk models — the same bridge the activity presses on 8 natural

NGFS (2023, 2026) asks central banks to build. assets (biomass, soil, water,
species)



Real and Financial consequences: specification etk
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n
Yie=ai+m+ Y B(Treat; x Posti_p) + 9/ X + €t
h=—m
where Y; ; denotes economic or financial outcomes for firm i at month t; o, are firm fixed effects, 7 month-year

fixed effects, and X; ; control variables. Standard errors are clustered at the firm level. An event-study design
replaces Post: with monthly leads and lags to examine dynamic adjustment and pre-trend validity.



Matched control sample: strengthening the design
p g g g -c|‘5‘§'§-'

Starting from the full panel of 67,503 firms, we retain control firms most similar to treated firms
on:

@ Average monthly sales in the pre-event period (Jan 2023—Jan 2024)
@ Economic sector (CAE-170 classification)

“Triplets”: for each treated firm, we select two control firms in the same CAE-170 sector with
the smallest absolute distance in pre-event sales.

Why this matters

These variables capture both firm-size-related financial capacity and sector-specific operating
conditions, crucial for credible comparisons.




Results for monthly sales: heterogeneity in ecological

vulnerability and scale =
Economic Activity ENCORE index Treated firms  Av. monthly sales (US$M)
Commerce, Restaurants, Hotels 0.12 273 6.04
Manufacturing 0.18 99 4.36
Financial Services - 53 2.47
Transport 0.12 100 2.43
Personal Services 0.12 79 0.31
Business Services 0.02 119 0.27
Construction 0.34 87 0.10
Real Estate & Housing Services 0.09 30 0.05

Agriculture has the highest ecosystem-dependency score (0.78) despite comparatively small sales, while
Commerce and Manufacturing dominate economic scale with low ENCORE scores — underscoring that
dependency and size are largely independent dimensions of risk.

e%e%e%6 |



Ecosystem—dependgnt sectors suffered significantly =
larger revenue declines T ey

Post-fire sales declined by approximately 10% in the full treated sample and by around 15% among firms with
an ENCORE damage index above 0.1, providing the paper’s main quantitative evidence that greater
dependence on biodiversity and ecosystem services amplifies economic losses beyond direct physical
exposure.
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Employment adjustments materialize after fixed con-

tractual costs are absorbed
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Employment declines lag behind sales, consistent with labor adjustment costs, and are more persistent
among firms with high ENCORE dependency.

Variation Rate
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Why this matters now: an international policy window etk
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NGFS’s April 2026 “Nature Package” and the forthcoming Compendium of Nature-related
Implementation Practices (October 2026) shift the focus from concepts to implementation.
This paper answers that call through a practical country-level application of nature-related risk
assessment.

With wildfire insured losses growing about 12% a year globally (Swiss Re, 2026) and Chile
experiencing a second major wildfire event within two years, firm-level,
ecosystem-service-adjusted risk assessment is becoming operationally relevant, not just
academically interesting.

A natural next step is to test whether the sales and financial patterns identified for the 2024
Valparaiso fires replicate in the ongoing 2026 Nuble-Biobio event, once administrative data
become available.



Conclusions




There is value in integrating administrative, geospatial,

o N
and biodiversity-risk data

CIEN®

ENCORE provides a richer and more granular understanding of disaster impacts

Jointly analyzing economic and financial effects reveals the multi-dimensional nature of
post-disaster firm impacts: sales shocks materialize immediately, employment responses
follow with delay, and financial pressures evolve over time.

Considering these dimensions together, alongside sector-level ecosystem-service
dependency, allows for a more comprehensive understanding of firm resilience and the
channels through which shocks propagate.

The recurrence of large-scale wildfires in Chile (2024, 2026) and the acceleration of global
wildfire losses reinforce the policy relevance of this line of research.



Thankyou!
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