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Executive summary

Climate change is on course to make fresh fruit and vegetables unaffordable for many

across the next two decades as it disrupts the production of UK’s imported and domestic

produce. The key findings are as follows:

Heat waves are projected to add around 11% to the price of the UK's top twenty fruit
and vegetables by 2035 and around 68% by 2050 under a high emissions scenario,
on top of normal inflation. Imported tropical fruit such as melons, oranges, bananas,
easy peelers and grapes will rise 12% to 14% by 2035 and 80% to 93% by 2050 on
these climate grounds alone.

Compounded with estimated normal inflation, total average shelf prices of the
overall basket of fruit and veg will reach upwards of 170% above today's level
by 2050.

This means that climate-flation will be contributing 40% of total inflation across
the basket of basic goods by 2035 and over 60% of it by 2050. Climate change
will have gone from a junior contributor to the dominant driver of shelf-price
inflation on fresh produce inside the working lifetime of someone in their thirties
today.
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(Figure 2. Decomposition of total cumulative shelf-price rise by 2035 into the CPI baseline (BoE 2% target
compounded) and the climate-attributable addition. High-emissions scenario. Source: Autonomy Institute
analysis. See report section for more details.)

o It is essential to note that this report only studies the effects of heat waves on
the cost of food in the UK and uses a standard baseline for CPI inflation.

o It does not factor in other climate-related impacts on food production, such
as flooding as well as second order effects, e.g. infrastructure degradation,
soil erosion, water quality and so on.

o Nor does the report factor in geopolitical impacts on inflation, which are
often intertwined with climate and resource factors.

o Thus, this report remains a conservative and non-comprehensive estimate of

climate change’s impact on inflation.

e The report makes it clear that a state strategy for reducing prices is needed to
maintain affordability through the period in which climate factors are still rising.
Later studies by Autonomy will explore price caps, domestic horticulture
investment, low-carbon greenhouses, and a serious industrial strategy for resilient
food supply.

e Aninflation response needs to start now, not when plateauing or negative wage
growth fails to counter the cost of healthy essentials in the years ahead.
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Introduction

This briefing continues recent Autonomy Institute research within our UBS Hub. There we
have been focusing on food, climate inflation and the pressure it exerts on essential goods
over and above ordinary inflation.*

Climate change should be understood not only as an environmental crisis but as a
long-running inflationary force. Heat waves, like other climate-related maladies, reduce
yields, disrupts supply chains, and concentrates the costs on import-dependent fresh
produce (though the UK suffers from these phenomena too). The current analysis looks at
the UK's top twenty fruit and vegetables, drawing on the Kotz et al. framework for
climate-attributable (heat wave powered) food inflation:> What will the price tag of our five

a day look like on the supermarket shelf?

Fresh fruit and vegetables are, of course, not arbitrary items in a household basket. They sit
at the centre of the UK government's own dietary guidance through the Eatwell Guide and
the 5-a-day target, and adequate consumption is among the most important modifiable
contributions to cardiovascular health,® type 2 diabetes prevention, and protection against
several of the major cancers.” Diet-related disease is among the leading preventable causes
of death in the UK and a major contributor to avoidable NHS spending.® A price trajectory
that puts this category of food further out of reach is both a cost-of-living question and a
public health issue.

* Garcia and Jones (2025) ‘On the horizon: climate-induced inflation and the price of food’.
Autonomy. Available here:
https://autonomy.work/portfolio/on-the-horizon-climate-induced-inflation-and-the-price-of-food/

2 This report studies temperature-driven heat-related impacts on food prices, including chronic
warming and temperature variability/extremes. It does not separately model drought, flood risk,
supply-chain disruption, or geopolitical shocks.

® Aune, D., et al. (2017). "Fruit and vegetable intake and the risk of cardiovascular disease, total
cancer and all-cause mortality: a systematic review and dose-response meta-analysis of prospective
studies." International Journal of Epidemiology, 46(3): 1029-1056.

* Public Health England (2016). The Eatwell Guide. London: PHE. gov.uk publication.

® Global Burden of Disease 2019 Risk Factors Collaborators (2020). "Global burden of 87 risk factors
in 204 countries and territories, 1990 to 2019." The Lancet, 396(10258)
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Already, only around a third of UK adults currently meet the 5-a-day target, the figure for
adolescents aged eleven to eighteen sits closer to one in eight, and consumption falls
steadily as you move down the income distribution.® Fresh fruit and vegetables are also the
most income-elastic component of the food basket.” Even when budgets tighten however,
households do not stop eating; they substitute, and the substitution runs predictably from
fresh produce toward calorie-dense ultra-processed alternatives that are cheaper per
calorie and longer-lasting. Because the climate-driven component of the price rise does not
unwind, that substitution risks becoming durable: a population that is priced out of fresh
produce in the 2040s does not simply return to it when other prices stabilise, and the
resulting morbidity stays with the NHS for decades afterwards.?

® NHS Digital (2022). Health Survey for England 2021. The fruit and vegetable consumption table
reports 33% of adults aged 16 and over meeting the 5-a-day recommendation; Public Health
England (2020). National Diet and Nutrition Survey Rolling Programme: Years 9 to 11 (2016/17 to
2018/19).

7 Cornelsen, L., Mytton, O.T., et al. (2015). "Estimating the relationship between food prices and food
consumption: methods matter." Applied Economic Perspectives and Policy, 37(3): 487-507.

8 Scarborough, P., et al. (2011). "The economic burden of ill health due to diet, physical inactivity,
smoking, alcohol and obesity in the UK: an update to 2006 to 07 NHS costs." Journal of Public
Health, 33(4): 527-535. The standard UK reference for direct NHS costs of dietary risk factors.
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Methodology

Two components underpin the figures in this briefing.

Firstly, climate-attributable price uplifts for each of the UK's top twenty fruit and
vegetables. For each item, the total price effect is a blend of a UK-domestic component and
an import-weighted international component. The international component applies Kotz et
al. country-level food-CPI projections weighted across each item's UN Comtrade trade
partners. This means reviewing each item’s country of origin (see Appendix for the precise
methodology).

The domestic component is adjusted for projected UK yield changes drawn from the GAEZ
v4 raster (for items with a usable proxy crop) or literature estimates (for soft fruit).
Production shares come from DEFRA Horticulture Statistics. Figures are reported under two
emissions scenarios: SSP1-2.6 (low) and SSP5-8.5 (high). The briefing uses the
high-emissions scenario as the principal stress case throughout, since it reflects the
upper-bound trajectory under current global emissions and is the politically relevant tail
risk; low-emissions equivalents are reported alongside in the charts and where useful in the
text.

Secondly, a baseline of two percent inflation per year, the Bank of England's official CPI
target. This is the benchmark for normal inflation that can be applied to the projection
horizon. UK food inflation has historically run hotter than headline CPI, so applying a 2%
baseline rather than a food-specific trend gives a conservative total figure. Please see the
appendix for a longer methodology note.
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Findings

2035

By 2035, climate change is on course to add around 11% on average to the price of the
UK's top twenty fruit and vegetables on top of normal inflation under a high-emissions
scenario, with imported tropical fruit such as melons, oranges, bananas, easy peelers and
grapes rising 12% to 14% on climate grounds alone. UK-grown staples such as carrots and
mushrooms are more insulated but still rise around 7%. Under a low-emissions scenario
the basket-wide figure is around 8% (Figure 1).

Top 20 fruit and veg — projected price impact by 2035
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Figure 1. Climate-attributable price impact on the UK's top twenty fruit and vegetables by 2035, low and high
emissions scenarios, after adjustment for projected UK yield change. Source: Autonomy Institute analysis.

Compounded with the Bank of England's 2% CPI baseline, this implies total shelf-price
increases by 2035 of around 28% for UK staples, around 32% for the basket-wide average,
and around 34% to 36% for imported tropical fruit. The 2035 horizon is short enough that
the climate signal is still moderate, but the curve has already begun to bend upwards.

Figure 2 (below) decomposes the total shelf-price rise into the CPI baseline (the rise that
would occur without climate change, on the BoE's 2% inflation target) and the
climate-attributable addition on top.
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Composition of total shelf-price rise by 2035
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Figure 2. Decomposition of total cumulative shelf-price rise by 2035 into the CPI baseline (BoE 2% target
compounded) and the climate-attributable addition. High-emissions scenario. Note: The total compounds the two
components, rather than adding them, which is the correct treatment for two simultaneous price effects. Source:
Autonomy Institute analysis.

By 2035 the CPI baseline remains the larger of the two components for every segment,
with heat waves contributing between 31% of the total rise on UK staples and 44% (on
imported tropical fruit).

Table 1. Components of the shelf-price rise by 2035 (from a 2026 baseline)

Basket segment Climate-attributable CPI baseline (BoE Total shelf-price
uplift 2% target) rise

UK staples (carrots, c. 7% 19.5% c.28%

mushrooms)

Basket-wide average c.11% 19.5% c.32%

Imported tropical (melons, c.12t014% 19.5% c.34t036%

oranges, bananas)
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Note: The total column compounds the two components, rather than adding them, which is
the correct treatment for two simultaneous price effects.

2050

By 2050 the picture is much starker. Climate-attributable rises under high emissions reach
around 42% on UK staples, around 86% on imported tropical fruit (range 80% to 93%
across the five items), and around 68% on the basket-wide average (Figure 3). The
low-emissions equivalents are roughly 27% on UK staples, 52% on imported tropical, and
42% basket-wide.

Top 20 fruit and veg — projected price impact by 2050
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Figure 3. Climate-attributable price impact on the UK's top twenty fruit and vegetables by 2050, low and high
emissions scenarios, after adjustment for projected UK yield change. Source: Autonomy Institute analysis.

Compounded with the 2% baseline, total shelf-price increases by 2050 are roughly 129%
for UK staples, around 171% for the basket-wide average, and 190% to 211% for imported
tropical fruit. In plain terms, on current emissions and inflation trajectories, a £1.10 kilo of
bananas today would cost roughly £3.30 in 2050, a £2.50 kilo of tomatoes roughly £6.90,
and a 70p kilo of carrots roughly £1.60.

Figure 4 (below) decomposes the total shelf-price rise into the CPI baseline (the rise that
would occur without climate change, on the BoE's 2% inflation target) and the

climate-attributable (heat wave powered) addition on top.
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Composition of total shelf-price rise by 2050
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Figure 4. Decomposition of total cumulative shelf-price rise by 2035 and 2050 into the CPI baseline (BoE 2%
target compounded) and the climate-attributable addition. High-emissions scenario. Note: The total compounds
the two components, rather than adding them, which is the correct treatment for two simultaneous price effects.

Source: Autonomy Institute analysis.

By 2050 climate accounts for 53% of the total rise on UK staples, 64% basket-wide, and
69% on imported tropical fruit. Climate change will have gone from a junior contributor to
the dominant driver of shelf-price inflation on fresh produce inside the working lifetime of
someone in their thirties today.
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Table 2. Components of the shelf-price rise by 2050 (from a 2026 baseline)

Basket segment Climate-attributable CPI baseline (BoE Total shelf-price
uplift 2% target) rise

UK staples (carrots, c.42% 60.8% c.129%

mushrooms)

Basket-wide average c. 68% 60.8% c.171%

Imported tropical (melons, €. 80t093% 60.8% €.190t0211%

oranges, bananas)

Note: The total column compounds the two components, rather than adding them, which is
the correct treatment for two simultaneous price effects.

It’s important to note that climate-attributable food inflation is not cyclical: unlike
supply-chain or energy spikes it does not unwind. Each year that emissions remain on the
current trajectory adds to the locked-in component.
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Appendix: Longer methodology note

The framework included seven linked steps:

Steps 1-3 build the import-side price signal; steps 4-5 build the domestic-side signal and
yield adjustment; steps 6 combines them into final scenario estimates and comparisons;
step 7 adds the historical price-evidence layer used as contextual support for the
forward-looking estimates.

1. Transition from regional to country-level climate inflation

Autonomy’s original Climate-flation analysis used Kotz et al. data aggregated at the
Northern Europe macro-region level as a UK proxy.’ That resolution is insufficient for an
item-level basket, because the climate exposure of UK imports depends on the specific mix
of supplier countries for each product. We therefore move to the country-disaggregated
Kotz series, which covers 226 countries under SSP1-2.6 and SSP5-8.5 IPCC scenarios.

2. Country-level climate inflation estimates

For each country and scenario, we compute mean + 1 SD annual food inflation rates at the
2035 and 2060 Kotz anchor points. The standard-deviation uplift captures upper-tail risk
consistent with how extreme years actually drive food price shocks. Annual rates are
interpolated between the anchors from a zero-additional-pressure baseline in 2026, then
compounded to produce cumulative price-level changes at 2035 and 2050.

3. Import-weighted inflation per item

Using 2024 UN Comtrade data at the six-digit HS level, we calculate each item's UK import
share by country of origin. These shares are applied as weights to the country inflation
estimates from step 2, producing an import-weighted price impact per item per scenario
per horizon. This captures the specific climate exposure the UK inherits through its trade
relationships, for example exposure to Spanish drought risk for tomatoes versus Costa
Rican heat risk for pineapples.

Of the 20 items, 18 are present in the Comtrade extract and use the full 84-country weight
distribution (3 of 87 countries — Gibraltar, Macao, Maldives — are dropped for lack of Kotz
coverage; shares are renormalised within the matched subset).

 Garcia and Jones (2025) ‘On the horizon: climate-induced inflation and the price of food'.
Autonomy. Available here:

https://autonomy.work/portfolio/on-the-horizon-climate-induced-inflation-and-the-price-of-food
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4. Domestic production share

DEFRA Horticulture Statistics 2024 (tables 7, 16, and 18) provide UK production values for
fruit and vegetables. Combined with Comtrade import values, this vyields the
domestic-versus-import share of total UK demand for each item. The domestic share
determines how much of each item's final price impact is anchored to UK conditions rather
than international markets.

5. Domestic yield adjustment using GAEZ

UK crop yields will change under warming, in some cases favourably. We use Global
Agro-Ecological Zones (GAEZ) raster data, clipped to the UK and read at the baseline and
future time slices for RCP4.5 and RCP8.5, to compute projected UK vyield deltas per crop
proxy. For 2050, we use the scenario mid-period (2041-2070) directly. For 2035, we
interpolate from the baseline period (2011-2040) toward the scenario mid-period so the
yield adjustment matches the earlier horizon used in the briefing charts.

Where no usable UK raster coverage exists for an item, we fall back to the stored UK
yield-adjustment table (02a_domestic_yields.csv) and apply the same 2035 interpolation
rule. This keeps all 20 items in scope while making the fallback assumption explicit.

Easy peelers and Melons are assigned ITEM_CROP = None because no GAEZ crop category
maps usefully to clementines or melons at UK scale. The practical effect is minor because
both items are overwhelmingly import-dependent (Easy peelers ~97%, Melons ~100%
imported).

Three points to note here:

e Warming is not uniformly negative for UK production. Some crops, particularly those
currently dependent on heated greenhouses, may benefit from reduced heating
costs or longer growing seasons, raising domestic supply and moderating price
pressure.

e Crop crosswalks are approximate. GAEZ categories do not map perfectly onto all 20
items. We use proxy crops mapped via a crosswalk, for example a GAEZ category
standing in for a closely related item, and flag every proxy explicitly for Food
Foundation validation.

e The low-emissions pathway uses RCP4.5 as the closest available GAEZ proxy for the
macro SSP1-2.6 scenario. This is a practical scenario pairing rather than an exact
one-to-one match.

6. Supply-adjusted blended inflation
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The GAEZ yield deltas adjust projected domestic production volumes. This in turn shifts the
domestic/import share from step 4, and we recompute the blended item-level inflation.
Two economic assumptions underpin this step:

Unitary pass-through from supply shocks to consumer prices: UK as an international price
taker, so when domestic supply contracts, prevailing international prices determine the
inflationary impact; when domestic supply expands, a larger share of consumption is priced
at domestic inflation rates.

This produces scenario- and horizon-specific adjusted series per item, which are then
compared against the unadjusted blended estimates.

7. Historical price effects and CPI proxy evidence

Alongside the forward-looking scenario estimates, we build a historical evidence layer for
the same top 20 items. Each item is matched to its corresponding CPI or public retail-price
series where available, using the closest defensible proxy where an exact series does not
exist. In practice this means using the ONS ‘MM23’ workbook to construct a conservative
proxy mapping across the 20 items and documenting which matches are exact and which
rely on broader fruit or vegetable proxies.

We then characterise the relationship between observed price movements and
temperature anomalies in key sourcing regions using the same broad logic as the earlier
Climateflation work: lagged weather anomalies are compared against subsequent price
movements to isolate climate-linked deviations from underlying production trends. This
historical component is treated as contextual evidence supporting the forward-looking
scenario estimates, rather than as a standalone attribution exercise.
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