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1. Main

2024 was the hottest year on record [1], with global
temperatures exceeding 1.5 ◦C above preindustrial
climate conditions for the first time and records
broken across large parts of Earth’s surface. Among
the widespread impacts of exceptional heat, rising
food prices are beginning to play a prominent role
in public perception, now the secondmost frequently
cited impact of climate change experienced globally,
following only extreme heat itself [2]. Recent econo-
metric analysis confirms that abnormally high tem-
peratures directly cause higher food prices, as impacts
on agricultural production [3] translate into supply
shortages and food price inflation [4, 5]. These ana-
lyses track changes in overall price aggregates which
are typically slow-moving, but specific food goods
can also experience much stronger short-term price
spikes in response to extreme heat. In this perspect-
ive, we document numerous examples from recent
years in which food prices of specific goods spiked
in response to heat, drought and heavy precipitation
extremes. By evaluating the extremity of the associ-
ated climate conditions, we thereby build a global and
climatological context for this phenomenon. We fur-
ther review the knock-on societal risks which these
effects may bring with the ongoing intensification
of extremes under climate change. These range from
increasing economic inequality and the burden on
health systems, as well as destabilising monetary and
political systems. We discuss challenges and priorities
for research and policy to address these risks.

2. Recent food price spikes from
unprecedented climate extremes

We bring together reports by national and interna-
tional media of food prices spiking in response to cli-
mate extremes across a range of countries to build a
global picture (figure 1). These reports typically rely
on interviews with local producers, consumers and
industry specialists in order to link price increases
to recent weather conditions. As such, they provide
a valuable narrative approach leveraging local know-
ledge to connect price changes with weather, which
complements recent statistical analyses relying on a
detailed causal modelling framework [4, 5]. To limit
potential biases, we rely on cases which were repor-
ted widely across different media sources, and where
government or other official statistics are available
as sources of food price data (see supplementary
methods and table S1 for further details and dis-
cussion). While reductions in yields due to climate
extremes are consistently the trigger of these events,
we note that more complex socioeconomic settings
can modulate the price response, for example when
coupled with shifting demand, transportation dis-
ruptions or speculation [6] (see table S1). Moreover,
effects on other input factors may play an additional
role to yield declines, for example with regards to heat
stress on agricultural labour [7],or flood damage to
infrastructure [8].

Amongst the examples we identify, recent spikes
in the price of food were often associated with
heat, drought and heavy precipitation conditions that

© 2025 The Author(s). Published by IOP Publishing Ltd

https://doi.org/10.1088/1748-9326/ade45f
https://crossmark.crossref.org/dialog/?doi=10.1088/1748-9326/ade45f&domain=pdf&date_stamp=2025-7-21
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2564-5043
https://orcid.org/0000-0002-0608-7288
https://orcid.org/0000-0002-8270-1737
https://orcid.org/0000-0002-3784-1124
https://orcid.org/0000-0001-5241-2435
mailto:maximilian.kotz@bsc.es
http://doi.org/10.1088/1748-9326/ade45f


Environ. Res. Lett. 20 (2025) 081001 M Kotz et al

Figure 1. The climatological context of recent climate-induced food price spikes. The map shows examples since 2022 in which
food price increases were reported in association with extreme climate conditions. Underlying shading represents the extent to
which the associated climate conditions exceeded percentiles of the historical distribution. Colours are shown in red for heat
events (assessed using monthly average surface air temperatures from ERA5 with data covering 1940–2024), in brown for drought
events (assessed using the standardised precipitation evapotranspiration index database based on data of monthly precipitation
and temperature data from CRU covering the period 1901–2023), and in blue for heavy precipitation events (assessed using either
multi-month averages, or maximum daily totals within a given timeframe depending on the event type as documented in table S1
and the supplementary methods, with data from ERA5 covering 1940–2024). For each event type, the darkest shading indicates
events which have no precedent in the historical record prior to 2020. See table S1 for a full documentation of sources of
information on price changes and extreme event definitions, as well as further methodological discussion. (Source: author; see the
data and code availability statement for further information on accessing the underlying data and reproducing this figure).

were so extreme as to completely exceed all his-
torical precedent prior to 2020 (figure 1). Other
socioeconomic factors were only rarely noted as an
additional contributing factor (see table S1). For
example, heatwaves across East Asia during 2024 led
to unprecedented monthly temperatures across vir-
tually all of South Korea and Japan, as well as large
parts of China and India. Government statistics (see
SupplementaryMaterials Table S1) indicate that these
events lead to substantial increases in the price of
Korean cabbage (70%higher in September 2024 com-
pared to September 2023), Japanese rice (48% higher
in September 2024 compared to September 2023),
and overall vegetable prices in China (30% increase
between June and August).

Far from being confined to Asia, prominent
impacts were also seen across advanced Western eco-
nomies. With California accounting for over 40%
of US vegetable production, unprecedented drought
across California and Arizona in 2022 contributed to
an 80% year-on-year increase in US vegetable produ-
cer prices by November 2022. With Spain producing
over 40% of global olive oil, unprecedented droughts
in Southern Europe across 2022/23 drove year-on-
year price increases of 50% across the EU by January
2024, on top of price increases in the previous year.

As well as effects in domestic markets, recent cli-
mate extremes also raised global market prices of

important food commodities. For example, Ghana
and the Ivory Coast produce nearly 60% of global
cocoa. Unprecedented monthly temperatures across
the majority of both countries in February 2024, on
top of a prolonged drought in the prior year, led to
increases in global market prices of cocoa of around
300% by April 2024 compared to the previous year.
Similar effects were observed for coffee following
heatwaves and drought inVietnamandBrazil in 2024.
Such effects in international markets bring challenges
for suppliers and potential price rises for consumers
in countries far from the region directly affected by
weather extremes.

3. A catalyst for wider societal risks

Importantly, these climate-driven food price spikes
can aggravate risks across a range of sectors of society.
First, rising food prices have direct implications for
food security [9],particularly for low-income house-
holds. This can result in (a) households spending
the same but buying less (either going hungry or
depending on sources of charity); (b) spending the
same but buying cheaper options (typically cutting
out nutritious foods like fruits and vegetables which
are more expensive sources of calories) (c) spend-
ing an even higher proportion of their income on
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food (with knock on effects on other areas of essential
expenditure). These effects can be strongly regressive
given the substantial disparities in the share of income
spent on food by low- and high-income households.
For example, in the USA the lowest income quintile
spends approximately 33% of income on food com-
pared to 8% in the highest income quintile [10]. The
fact that larger price increases occur in hotter and
typically poorer countries will further amplify these
effects [4].

Second, food price increases exacerbate risks
for public health. When price increases shift con-
sumer spending towards cheaper, often less nutritious
options, or when climate extremes directly affect the
prices of nutritious foods such as fresh fruit and veget-
ables, this can have knock-on consequences for the
quality of diets. With diet-related diseases respons-
ible formore deaths than any other risks [11],climate-
induced price increases could thereby exacerbate a
range of health outcomes from malnutrition and
associated co-morbidities (particularly among chil-
dren whose nutritional needs are higher), to a range
of chronic diet-related conditions including coron-
ary heart disease, type 2 diabetes and many cancers.
Combined with the growing body of evidence con-
necting food insecurity and poor diets with mental
health outcomes [12], this implies strong risks for
the health sector and necessary public spending from
climate-induced food price increases.

Third, recent evidence indicates that heat impacts
on food prices also raise headline inflation [4, 5].
Central bankmandates for price stabilitymay become
increasingly challenging to deliver if more frequent
extreme weather events make food prices less stable
domestically and in global markets [13]. This is par-
ticularly a risk for developing economies, where the
weight of food prices in headline inflation is much
greater. These challenges may be magnified if persist-
ent temperature increases cause a sustained upward
pressure on inflation [4],or inflation volatility res-
ults in lower credibility and a de-anchoring of infla-
tion expectations. Moreover, raising interest rates to
dampen inflationary effects risks exacerbating any
reduction in economic growth that may also be
caused by the extreme event.

Fourth, food price inflation associated with
climate-extremes may come to bear increasing polit-
ical relevance. Anecdotal evidence from across history
often cites food price increases as a precursor to polit-
ical unrest and social upheaval (from the French and
Russian revolutions of the 18th and 20th centuries, to
the 2008/09 food crisis and 2011 Arab Spring). Such
links are substantiated further by evidence showing
a robust relationship between food prices and social
unrest at monthly time-scales [14]. Moreover, high
rates of inflation can directly alter election outcomes
in modern democracies. For example, high infla-
tion reduced support for incumbent Democrats in
the 2024 US election [15],and boosted support for

extremist, anti-system and populist parties in elec-
tions held in advanced economies since 1948 [16].
These effects can be particularly strong when infla-
tion affects real wages [16],as is the case with food
prices.

4. Focus points for research and policy

These examples highlight the ongoing societal risks
posed by the impacts of unmitigated climate change
on the food system—a reminder of the urgency to
enact policies that reduce greenhouse gas emissions
and limit global warming in line with globally agreed
targets. This remains the fundamental lever for redu-
cing risk. However, with current trajectories imply-
ing that further warming is inevitable, we discuss
the research and policy needed to facilitate adapta-
tion and build resilience against the widespread soci-
etal risks which may propagate from climate-induced
food price increases.

Firstly, seasonal to multi-annual climate predic-
tions may offer early warning of short-term expos-
ure to climate extremes and their impact on yields.
At the producer-level, timely information on climate
conditions can enable optimization of crop choices
or scheduling to limit exposure and impacts [17].
Climate predictions even have useful skill for fore-
casting prices of specific commodities [17], which
may prove increasingly useful at financial and gov-
ernmental levels. For example, HSBC recently high-
lighted how temperatures are now a better metric
for forecasting food prices across India compared to
reservoir levels as used historically in their financial
models [18]. Such opportunities for valuable inform-
ation from climate forecasts may grow with increas-
ingly severe conditions, offering windows to initi-
ate decisions by governments and/or Central Banks
which limit the down-stream effects of higher food
prices on further societal outcomes. Nevertheless,
substantial barriers still remain in terms of their tech-
nical implementation, accessibility and uptake [17].

Agricultural adaptation strategies for the long-
term will therefore also be vital. Crop switching and
irrigation are widely discussed as offering theoret-
ical value, but challenges in their implementation
have also been raised, for example in the context of
increasing water demand driven by both population
growth and climate change [3]. In Catalonia where
prolonged droughts recently contributed to rising
olive oil prices (figure 1), the regional government
subsequently passed new regulations to reduce agri-
cultural irrigation by 80% during drought periods
[19]. While crucial for sustainable water use, these
policies point to limits in the capacity of irrigation
as an effective adaptation strategy when competing
with other demands. This highlights the resource,
economic and potentially political constraints which
may often impede adaptation strategies [20],an area
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requiring careful consideration by research and poli-
cymakers to identify effective adaptation strategies.

The further risks to food security, health, and
monetary and political stability which we highlight
entail complex interactions between environmental
and socio-economic systems. These risks therefore
involve large uncertainty, despite clear evidence that
the necessary mechanisms exist for them to mater-
ialise. Multi-disciplinary research efforts will there-
fore be crucial to effectively trace effects across sys-
tems and to quantify their likelihood, magnitude and
distribution. These should aim to fill gaps where cur-
rent research results are likely insufficient to warrant
systematic policy shifts. Key gaps include how to nav-
igate a balance between local production and inter-
national trade which facilitates greater resilience to
climate impacts [21]; as well as the role of farming
subsidies in incentivizing shifts towards more climate
resilient agricultural practices.

Despite these uncertainties, we note that many of
the downstream risks relate closely to the affordabil-
ity of food. Policy efforts which strengthen the resili-
ence of households to cope with inflationary shocks
under increasingly unprecedented climate extremes
are therefore likely to be effective in mitigating these
risks. These could include, for example, index-linked
social security programmes and nutritional safety
nets targeted towards at-risk groups such as chil-
dren, pregnant women and the elderly. Such efforts
to ensure the affordability of food under pressures
from climate change may face financial constraints
butwould likely limit potential downstreameffects on
health outcomes and political tensions.

5. Future outlook

The unprecedented nature of many of the climate
conditions behind recent food price spikes highlights
the ongoing threats to food security as climate change
continues to push societies towards ever less famil-
iar climate conditions. While the 2023/24 El Niño
likely played a role in amplifying a number of these
extremes, their increased intensity and frequency is
in line with the expected and observed effects of cli-
mate change (see supplementary text). With current
policies and actions set to lead to global warming of
between 2.2 ◦C and 3.4 ◦C above pre-industrial levels,
unprecedented conditions are set to become increas-
ingly common across the world. At the same time,
new records for extreme conditions will continue to
be set, further from those to which agricultural pro-
duction and economic systems are currently adapted.
This underlines the necessity and urgency of mitig-
ating greenhouse gas emissions, associated increases
of climate extremes, and the consequential disrup-
tions of food production. Subsequent increases in
food prices could act as a catalyst from which fur-
ther risks materialize across a range of important sec-
tors of society. With ongoing warming very likely,

research needs to focus on tracing impacts across sec-
tors to quantify these risks, crucial for supporting
the decisions and policies needed to actively address
them.

Data availability statement

Data on reported food price changes are docu-
mented in the supplementary materials table S1.
Data on climate conditions are publicly available
from Copernicus (https://cds.climate.copernicus.eu/
datasets/reanalysis-era5-single-levels?tab=overview)
and the Global SPEI Database (https://spei.csic.es/
database.html). Code necessary to produce figure 1 is
publicly available from the following Zenodo repos-
itory: https://doi.org/10.5281/zenodo.15543488.
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