B BVA June 12,2026  p.1

Research

El Nino in Latin America: Same
Ocean, Three Different Guys

El Nifio is a recurring anomaly in Pacific Ocean temperatures that generates highly
heterogeneous climatic effects across regions, particularly in Latin America. These
differences are compounded by varying levels of exposure and vulnerability across and within
economies. As a result, El Nifio represents a significant and persistent economic shock
whose impacts depend critically on local conditions and economic structures.

Recent observations and forecasts suggest that the tropical Pacific may once again be
transitioning towards EIl Nifio conditions, as sea surface temperatures (SST) in the El
Nino 3.4 region continue to move above the 0.5°C threshold above the historical mean
(Figure 1). Based on a scenario analysis performed by the National Oceanic and Atmospheric
Administration (NOAA), uncertainty remains regarding the intensity and persistence of the
event'. While attributing changes in El Nifio dynamics directly to anthropogenic climate change
is an active area of scientific research, several studies suggest that since the mid-twentieth
century the frequency and intensity of extreme EIl Nifio events may have increased. However,
history shows that even moderate El Nifio episodes can have meaningful economic
consequences. For policymakers, firms and financial institutions, the relevant question
is not whether Pacific waters are warming, but how this common climatic signal
translates into local economic outcomes.

While El Nifo originates as a singular oceanic event in the Pacific, its physical
manifestation across Latin America is fundamentally heterogeneous.? To isolate these
varying climate dynamics, we conducted an empirical assessment of precipitation and
temperature anomalies across BBVA footprint countries in the area (see Box 1). The results
confirm that the physical transmission channels differ substantially: severe droughts in
Colombia, excess rainfall in Argentina, and intense warming in Peru.

1: NOAA Physical Sciences Laboratory seasonal forecast exercises can be found here.
2: It is worth noting that EI Nifio generates abnormal climate events at global scale, with broader impacts across the Pacific basin.


https://psl.noaa.gov/forecasts/seasonal/
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Figure 1. El Nifio 3.4. Zone Sea Surface Temperature Anomalies
(difference with respect to historical mean in 2C)
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Source: BBVA Research from Physical Sciences Laboratory (NOAA)

Note: SST anomalies averaged over the NINO34 region 5°North-5°South;170-120°West. The orange areas represent periods when
the anomaly is bigger than 1°C.

The broader literature increasingly suggests that El Nino should be viewed not only as a
weather event but also as a macroeconomic shock. Early work by Cashin, Mohaddes and
Raissi (2015)° showed that El Nifio shocks generate heterogeneous responses in GDP and
inflation across countries.

More recent evidence by Callahan and Mankin (2023)* highlight important nonlinearities,
showing that economic responses intensify disproportionately during strong El Nifio episodes

and that the resulting losses are often larger and more persistent than the gains associated
with La Nifa events.

Those features are particularly relevant for Latin America, where, apart from

heterogeneous climate effects, the economic exposure patterns vary significantly
across economies.

Argentina represents perhaps the most nuanced case in the region. Unlike many tropical
economies, El Nifio is often associated with above-average rainfall across the Pampas,

reducing drought risk during the growing season. As a result, agricultural yields are frequently
more positive.

3: They use a Global VAR framework with 21 country/region-specific models, estimated over 1979Q2-2013Q1, incorporating spillovers
through trade and global factors.

4: Their results are based on a Distributed-lag regression linking ENSO to GDP per capita growth, using E-index/C-index measures of ENSO,
country-specific teleconnections from temperature and rainfall correlations, and historical plus scenario analysis.


https://psl.noaa.gov/enso/dashboard.html
https://www.sciencedirect.com/science/article/pii/S0022199617300120
https://www.sciencedirect.com/science/article/pii/S0022199617300120
https://www.science.org/doi/10.1126/science.adf2983
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The empirical evidence is remarkably consistent. Podesta et al. (1999) documented a
strong relationship between El Nifio-Southern Oscillation (ENSO) phases, precipitation
anomalies and yields of maize, sorghum and soybean in central-eastern Argentina. More
recently, Cornejo (2023) estimated that each additional degree of Pacific warming can increase
average national soybean yields by roughly 7.7%, although effects vary substantially across
regions. Likewise, Francia Laurenzo et al. (2025) estimate that El Nifio conditions can increase
maize production in the Pampas by approximately 6 million tons relative to neutral years.

Consistent with these findings, Figure 2 shows that El Nifio episodes broadly coincide with
periods of stronger growth in primary export volumes.

The above described agricultural channel is sufficiently important to appear even in
international macroeconomic studies. Cashin et al. (2015) find that Argentina exhibits a
positive increase in real GDP growth (+0.31 p.p) one year after an El Nifio shock, making one
of the few positive responses among major economies.

Nevertheless, El Nifio should not be interpreted as an unambiguously positive shock.
The same rainfall that benefits crop yields also increases flood risk. According to the World
Bank, Argentina loses approximately US$1 billion annually due to flooding, affecting
agriculture, infrastructure and trade. Consequently, El Nifo tends to shift the country’s climate
risk profile from drought-related losses toward excess-water losses.

Figure 2. Exports Quantity Index of Primary Products in Argentina
(index 2004 = 100, seasonally adjusted)
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Source: BBVA Research from Instituto Nacional de Estadistica y Censos and Haver Analytics.

Note: The dark blue line represents the export quantity index for primary products.The light green areas represent periods when the
anomaly is between 0.5°C and 1°C, while the orange areas represent periods when the anomaly is bigger than 1°C.


https://journals.ametsoc.org/view/journals/apme/38/10/1520-0450_1999_038_1488_abgcyi_2.0.co_2.xml?tab_body=pdf
https://mpra.ub.uni-muenchen.de/117109/1/EstimacionRendimientoSoja.pdf
https://www.sciencedirect.com/science/article/pii/S0168192325003922
https://www.sciencedirect.com/science/article/pii/S0022199617300120
https://www.bancomundial.org/es/news/press-release/2021/06/29/banco-mundial-argentina-pierde-unos-1000-millones-dolares-anuales-por-inundaciones
https://www.bancomundial.org/es/news/press-release/2021/06/29/banco-mundial-argentina-pierde-unos-1000-millones-dolares-anuales-por-inundaciones
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Colombia’s exposure is fundamentally different. El Nifio episodes are typically associated
with lower rainfall and higher temperatures, particularly in the Andean and Caribbean regions.
The resulting drought conditions affect agriculture directly but also propagate through
Colombia’s hydropower-dependent electricity system.

The magnitude of the economic impact on aggregate GDP remains subject to debate.
Some official estimates, such as those from Departamento Nacional de Planeacion (DNP)2,
have quantified non-negligible output losses during the 2015 El Nifio episode®. However, these
estimates should be interpreted with caution, as they rely on input-output matrices which may
not fully capture the dynamic effects on GDP. In fact, BBVA Research estimates do not find
that El Nifio episodes have a statistically significant aggregate impact on GDP”’.

Perhaps the most important macroeconomic transmission channel is inflation. Using a
nonlinear framework, Abril-Salcedo, Melo-Velandia and Parra-Amado (2019) find that strong El
Nifo events generate significant food price pressures with lags of six to nine months,
producing an accumulated impact of roughly 465 basis points on food inflation. This
mechanism helps explain why EI Nifio has repeatedly appeared in Banco de La Republica’s
(Colombia’s Central Bank) discussions about inflationary supply shocks. Consistent with these
findings, Figure 3 shows that episodes of El Nifio tend to be followed by increases in food
inflation, which often exceed movements in headline inflation.

The energy sector amplifies these effects. Recent work by Sanchez et al. (2025) documents
statistically significant ENSO effects in inflows to Colombia’s 15 largest hydropower reservoirs.
Lower water availability raises generation costs and increases the likelihood of electricity
market stress, reinforcing the connection between climate variability, inflation and economic
activity losses.

5: For more details check the document.

6: DNP estimates that the 2015 EI Nifio episode reduced output by approximately COP 3.1 trillion, equivalent to 0.6% of GDP. While forest
fires generated additional losses equivalent to around 0.1% of GDP. According to the same study, Colombia’s GDP growth would have
reached 3.7% instead of 3.1% in the absence of the event.

7: For more details you can check the report.


https://www.banrep.gov.co/es/borrador-1085
https://link.springer.com/article/10.1007/s42108-025-00418-z
https://colaboracion.dnp.gov.co/cdt/estudios%20econmicos/466.pdf
https://www.bbvaresearch.com/publicaciones/una-nota-sobre-los-efectos-en-la-economia-del-fenomeno-del-nino/
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Figure 3. Inflation Rate in Colombia: Total and Food Component
(year-on-year growth rate)
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Source: BBVA Research from Departamento Administrativo Nacional de Estadisticas and Haver Analytics.
Note: The light green areas represent periods when the anomaly is between 0.5°C and 1°C, while the orange areas represent
periods when the anomaly is bigger than 1°C.

Peru provides the clearest example of El Nifno as a systematic macroeconomic shock.
Unlike Argentina and Colombia, Peru is directly exposed to the oceanic component of ENSO.
Warmer coastal waters simultaneously affect fisheries, rainfall patterns, agriculture,
infrastructure and inflation.

Historical losses have been severe, although their magnitude depends critically on the
geographical expression and timing of the event. According to Peru’s Ministry of
Environment (MINAM in Spanish) the 1982-83 EI Niflo generated damages equivalent to
11.6% of GDP, while the 1997-98 event caused losses equivalent to 6.2% of GDP. In both
cases, warming in the central Pacific coincided with warm waters off Peru (Nifio 1+2 region)
during the rainy season, triggering torrential rainfall, widespread infrastructure damage and
major economic disruptions.

However, not all El Nifo episodes generate comparable macroeconomic effects in Peru.
Episodes characterized by warming in the Nifio 3.4 region but limited warming along Peruvian
coast have historically produced much more moderate impacts, often concentrated in drought
conditions affecting parts of the southern Andes. Conversely, coastal warming in the Nifio 1+2
region can generate substantial economic losses even when anomalies in the central Pacific
are relatively limited, as illustrated by the 2017 Coastal El Nifio.

The fisheries channel is particularly important. ENFEN (Comision Multisectorial encargada
del Estudio Nacional del Fendmeno “El Nifio”) documents that the 2017 Coastal El Nifio
reduced coastal upwelling, lowered marine productivity and displaced anchovy stocks

p.5
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southward?®. Given Peru’s importance in global fishmeal markets, these biological impacts
quickly translate into export and income effects.

Recent research by the Banco Central de Reserva del Peru (BCRP, Peru’s central bank)
shows that these sectoral disruptions aggregate into a broader macroeconomic supply
shock. Large El Nifio Costero episodes simultaneously reduce output and increase inflation,
creating the classic policy trade-off faced by central banks. The effects are highly
heterogeneous across sectors: fisheries and agriculture experience the most immediate
contractions, while negative spillovers to non-primary sectors emerge with a lag and can
persist for several quarters. The evidence also suggests that severe El Nifio events affect
inflation expectations, raising the risk that temporary food and supply shocks become
embedded in broader price-setting behavior. As a result, El Nifio in Peru should be viewed not
simply as a climate event but as a recurrent source of macroeconomic volatility that influences
growth, inflation and monetary policy dynamics alike.

In conclusion, El Niino should be understood not as a uniform climatic disturbance but
as a highly heterogeneous climate phenomenon. It generates very different weather
outcomes across Latin America, including droughts, floods or temperature anomalies.
Consequently, the economic impacts are equally diverse. Countries are exposed not to
the same shock, but to different climatic expressions of the same phenomenon, which
helps explain why El Nifo affects agricultural production, inflation, growth, and financial
conditions differently across Argentina, Colombia, and Peru. Recognizing both the
climatic and economic heterogeneity of El Nifio is essential for designing effective
macroeconomic policies, climate-adaptation strategies, and financial risk-management
frameworks.

8: Informe Técnico Extraordinario N°001-2017: El Nifio Costero 2017.



https://www.bis.org/publ/work1276.pdf
https://enfen.imarpe.gob.pe/download/informe-tecnico-el-nino-costero-2017/
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Box 1. An empirical assessment of El Nino
climate dynamics

To better understand the distinct physical drivers behind the divergent economic outcomes
observed in Argentina, Colombia, and Peru, we conduct an empirical analysis of the
response of climate variables to El Nifo episodes in each country.

We estimate three country-specific Structural Vector Autoregression (SVAR) models for
the period spanning from 1951 to 2024. Each model is identified with a recursive
identification strategy (Cholesky decomposition). The system incorporates three
variables at monthly frequency, ordered as follows to reflect the transmission
mechanism:

1. Sea Surface Temperature (SST) anomaly in the Nifio 3.4 region (common to the
three models)

2. Mean temperature (country-specific)
3. Mean precipitation (country-specific)

SST anomalies enter the model in levels, while temperature and precipitation are
expressed in year-on-year growth rates.

The optimal lag order is determined using the Akaike Information Criterion (AlIC) and the
Bayesian Information Criterion (BIC), selecting the maximum lag length suggested by
either test. Consequently, the models incorporate 134 lags for Colombia, and 85 lags for
both Peru and Argentina.

Figure B1 reports the responses of sea surface temperature (SST), mean temperature,
and precipitation to a 0.5°C SST anomaly in Colombia, Peru, and Argentina. The SST
response is, as expected, similar across countries, peaking at around 0.6-0.7°C and
gradually dissipating after 12—15 months (consistent with the fact that El Nifio tends to last
around 12 months).

However, the local climate effects differ substantially. In Colombia, the shock
increases temperatures and generates a pronounced decline in precipitation, consistent
with the drought conditions typically associated with El Nifio events. In contrast, Argentina
experiences a strong increase in precipitation, in line with the favorable agricultural
conditions often observed during El Nifo years.

Peru shows a significant increase in temperature but an insignificant effect in the estimated
precipitation response. This partly reflects the fact that the model is identified using Nifio
3.4 conditions, while Peru’s most severe rainfall events are more closely linked to warming
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in the coastal Nifio 1+2 region, as discussed in the main text.

Figure B1. Impulse Response Functions
(°C anomalies; % change)
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Source: BBVA Research calculations.

Note: Impulse Response Functions are scaled to represent a 0.5°C shock to SST. Responses for mean temperature and precipitation
are cumulated log-differences and should be interpreted as the approximate year-on-year percentage change in the actual level of the
variable relative to its baseline. The dark blue line is the point estimate and the dark and light blue shaded areas are the 68 and 90

percent confidence bands, respectively.
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World Energy Investment 2026 — Analysis - IEA. Despite the
destabilizing effect of the Middle East conflict and uncertainty,
capital flows to the energy sector are expected to grow to USD 3.4

Global trillion in 2026, a 5% rise from 2025. Around USD 2.2 trillion is
expected to go clean energy, collectively to renewables, nuclear,
grids, storage, low-emissions fuels, efficiency and electrification, and
USD 1.2 trillion to oil, natural gas and coal.

Corporate net zero targets: have they achieved anything? -
Grantham Research Institute on climate change and the
environment. Corporate net-zero targets drive gradual

Global organisational change rather than immediate emissions reductions.
Progress should be assessed through credible transition plans,
governance, investments, and interim targets—not pledges alone.

OECD Review on Aligning Finance with Climate Goals 2026.
Policymakers have continued to expand the number and mix of

OECD climate-related financial sector policies. Transparency continues to
dominate the mix (78%), while prudential measures are gaining
ground (20%) and monetary policy tools remain rare (2%).

Anticipating and monitoring water risks for agriculture | OECD.
Agriculture faces growing water risks, requiring targeted tools to
anticipate, monitor, and assess impacts across different scales and

OECD contexts. Public authorities play a key role in strengthening data
systems and long-term resilience to safeguard agricultural
production and freshwater resources.



https://www.iea.org/reports/world-energy-investment-2026
https://www.lse.ac.uk/granthaminstitute/publication/corporate-net-zero-targets-have-they-achieved-anything/
https://www.lse.ac.uk/granthaminstitute/publication/corporate-net-zero-targets-have-they-achieved-anything/
https://www.lse.ac.uk/granthaminstitute/publication/corporate-net-zero-targets-have-they-achieved-anything/
https://www.oecd.org/en/publications/oecd-review-on-aligning-finance-with-climate-goals-2026_79415c38-en.html
https://www.oecd.org/en/publications/anticipating-and-monitoring-water-risks-for-agriculture_24939e6a-en.html
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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 I1).

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.



