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Food price inflation remains a hotly debated topic among 
pundits, policy makers, and academics around the world, 
with some commentators identifying rising grocery prices 
as a decisive factor in recent elections in the United 
States, the United Kingdom, Italy, Argentina, and 
Pakistan (Horsley, 2024). In discussing potential drivers 
of food price inflation, many experts and writers in 
prominent media outlets—such as The New York Times, 
The Wall Street Journal, and PBS—have pointed to 
climate change as a culprit (Popovich, 2022; Kantchev 
and Chopping, 2023; Nawaz, 2022). 
 
Are these claims about the relationship between climate 
change and food prices justified? Crucially, the answer 
to this question depends on what type of climate change 
is under consideration—past changes versus the various 
potential future climate change scenarios. Figure 1 
highlights the various impact pathways through which 
climate change may affect food prices. Figure 2 shows 
recent food inflation trends in the United States, Great 
Britain, and Germany, while Figure 3 shows global 
temperature trends. We turn to the academic literature to 
investigate the potential magnitude associated with 
these relationships. 
 

Retail Prices and the Food Value Chain 
As a jumping-off point, it is useful to understand the 
various cost components that collectively form the price 
of food that consumers see at the grocery store. 
According to the USDA, five industries along the value 
chain constitute the largest cost components in the 
United States and other high-income countries (USDA-
ERS, 2024a): 

1. farm production, 
2. food processing, 
3. wholesale trade, 
4. retail trade, and 
5. food service. 

Together, these five industries represent approximately 
80% of the food dollar (Figure 2). Thus, a good way to 
gauge the extent to which climate change affects 
consumer food prices is to assess the extent to which 
climate change affects costs at each of these points 
separately. After examining the potential magnitude of  

 
these impacts, we consider the collective implications for 
the price of food. 
 

Climate Change and Farm Production 

There is substantial evidence that future climate change 
may dramatically reduce agricultural yields (Challinor et 
al., 2014; Wing, De Cian, and Mistry, 2021; Fang et al., 
2023). However, estimates of the effect of past warming 
on today’s yields and prices are typically more modest. 
For example, Moore and Lobell (2015) find that climate 
trends from 1989–2009 resulted in a 2.5% decline in 
European wheat yields. Jägermeyr et al. (2021) simulate 
how yields respond to various global emissions 
scenarios and find that an SSP585 scenario (the 
scenario that most closely matches historical emissions) 
implies a decrease in global corn yields of less than 5% 
in 2024 (inferred from Figure 3, panel a.). 
 
So far, the literature suggests that these modest 
decreases in global yields have not led to large 
increases in farmgate prices. Li et al. (2022) find that a 
1.5°C warming scenario would lead to a 0.7% increase 
in the global corn price, relative to a 1985-2006 baseline. 
 

Climate Change and Food Processing 
There is limited evidence about the effects of observed 
climate change on the costs associated with food 
processing. However, there are global estimates of the 
impacts of future warming on manufacturing more 
generally, which provide an idea of the relevant 
magnitudes of this relationship. Nath (2025) estimates 
country-specific effects of the impact of future warming 
on manufacturing productivity and reports a net effect of 
1.7% on productivity globally but negligible effects for the 
United States and other high-income regions. Since 
these estimates are based on estimates of future 
warming that far exceed observed warming to date, 
relevant values for today’s inflation debate would be 
even smaller in magnitude. Moreover, a 1-percentage-
point loss in the productivity of food processing would 
necessarily translate into less-than-1-percentage-point 
increase in per unit costs. 
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Of course, one unique feature of the food processing 
industry that may lead to climate impacts that are larger 
than for other manufacturing industries is food safety. 
Most notably in this respect, warmer temperatures or 
threats to the cold chain induced by extreme weather 
events can lead to increased microbial growth (Anas et 
al., 2021). How might food safety issues like this  
translate into increased food processing costs? To  

 
gauge the potential magnitude of these effects, we note 
that the costs of all food safety incidents are estimated 
by be $7 billion annually across the food supply chain 
(Hoffman and Ahn, 2021). This cost represents a little 
less than 2% of U.S. consumer expenditures that are 
attributable to food processing. In other words, even if 
one were to assume that climate change was 
responsible for a fifth of today’s food safety incidents  

 

Figure 1: Impact Pathways of Climate Change on Consumer Food Prices 
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Figure 2: Food Inflation Trends 

 
 
Note: This figure reports the consumer price index for food and non-alcoholic beverages in the United States, Great 
Britain, and Germany between October 2018 and August 2024. Underlying data are obtained from the OECD, 
available at https://www.oecd.org/en/data/indicators/inflation-cpi.html. 
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(almost certainly an egregious overestimation), this 
impact pathway would still constitute less than 0.5% of 
the food processing sector’s portion of U.S. food 
expenditures. 
 

Climate Change and Wholesale and Retail 
Trade 
Wholesalers, distributors, and retailers selling perishable 
items rely heavily on refrigeration. Extreme temperatures 
may drive up electricity prices, making refrigeration more 
expensive. Additionally, rising temperatures may cause 
retailers’ cooling needs to increase. What is the potential 
magnitude of these effects? A large body of work 
investigates the effects of temperature on electricity 
prices. Most recently, Mosquera-López, Uribe, and 
Joaqui-Barandica (2024) find that in Europe the impact  
of weather conditions on electricity prices hinges on a 
country’s initial climatic conditions, generation mix, 
policies, energy efficiency levels, and behavioral factors. 
However, in general, the impact of temperature on 
energy prices is inconsequential until temperature 
reaches an “extreme” threshold level. For example, in 
France, when temperatures drop below 0°C, the 
relationship is amplified. When median daily 
temperatures fall below this level, the cumulative effect 
on electricity prices equates to a temporary increase of 
up to 50%. Of course, these thresholds do not account 
for long-run adaptation strategies of future climate 
change. 
 

 

 

Climate Change and Food Service 

The majority of food service (restaurant) costs are 
attributable to labor (USDA-ERS, 2024b). The impact of 
observed climate change on labor costs is difficult to 
assess, as it depends not only on the effect of climate 
changes on workers’ productivity but also on the impact 
of climate on a complex set of general equilibrium effects 
that may affect an economy’s labor supply differently 
across locations. Many of the shifts may offset, as 
decreases in labor supply in some regions lead to 
commensurate increases in other regions. An important 
caveat is that, if climate change increases the disutility of 
working generally, we would expect climate change to 
cause an overall contraction of the labor supply, 
increasing labor costs for food service firms. A recent 
working paper by Rode et al. (2022) finds potentially 
large negative effects of future climate change on the 
global labor supply, with the average worker reducing 
labor by 5.4 minutes per day by 2099 under an RCP8.5  
climate scenario. However, this same paper finds near-
zero and insignificant effects for the richest quintile of 
countries, including the United States. Additionally, some 
cooler, wealthier countries—such as Canada and the 
United Kingdom—are estimated to see an increase in 
labor supply from future climate change. 
 
Given these small estimates of future labor contractions 
due to climate change, the effect of observed climate 
change on the labor supply for food services is likely  
small, almost certainly representing less than a 1% 
increase relative to a no-climate-change counterfactual. 
 

 

Figure 3: Increasing Global Temperatures

 
 

Note: This figure reports annual global mean land-ocean temperatures between 1880 and 2021. Values represent the 
change in global average surface temperature compared to the 1951–1980 average. Underlying data are obtained 
from NASA, available at https://www.nasa.gov/stem-content/global-land-ocean-temperature-index-data-set. 
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Collective Impacts of Climate Change on 
Food Prices 

Taken together, what do the relationships between 
climate change and costs at each of these points of the 
food supply chain imply about the collective implications 
of climate change on the price of food to date? Based on 
the above discussion, Table 1 provides some back-of-
the-envelope calculations to gauge the relative 
magnitude of these effects. 
 
Based on a set of conservative assumptions, we posit 
that past climate change has increased consumer food 
prices somewhere in the range of 2.2%–6.7% over the 
last 50 years. By comparison, food prices in U.S. cities 
have increased 53.1% between January 2010 and the 
end of 2024 (Federal Reserve Bank of St. Louis, 2025). 
 

 
 
 

 
 

 

Conclusion 
Overall, there is limited evidence that observed climate 
change has significantly increased food prices. However, 
although climate change has not been a major factor in 
recent food price increases, its impact on individual 
agricultural producers remains profound and poses a 
significant future threat. This is especially true in 
developing countries, where agriculture is often a 
dominant economic activity and farmgate prices 
constitute a larger share of consumers’ food 
expenditures. And—as a corollary to this discussion—
the current easing of inflation is not a sign that climate 
threats are diminishing. July 2024 was the hottest month 
on record globally (NCEI, 2024), and current projections 
indicate that global emissions are likely to lead to over 
2°C of warming by mid-century (IPCC, 2021). This level 
of warming will threaten global food security, even if the 
current effects of climate change have had a limited 
impact on food affordability in developed countries. 
 

 

 

 

 

Figure 4: The Food Dollar by Industry 

 

 
Note: This figure presents the “food dollar” by industry group for calendar year 2022. These data measure the annual 
expenditures by U.S. consumers on domestically produced food by industry cost component. Underlying data are 
obtained from the Economic Research Service “Food Dollar Series” and are available at 
https://www.ers.usda.gov/data-products/food-dollar-series. 
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Table 1: Feasible Impacts of Past Climate Change on Consumer Food Prices 

 
Current 
Cost 
Share 

Conservative Scenario Liberal Scenario 

Cost Component 

Climate-Induced 
Δ in Cost 
Component 

Implied Δ in 
Food Price 

Climate-Induced 
Δ in Cost 
Component 

Implied Δ in 
Food Price 

 (Percentage) 

Farm Production 7.9 1.5 0.1 4.5 0.4 

Food Processing 14.4 1.5 0.2 4.5 0.6 

Packaging 2.7 0.5 0.0 1.5 0.0 

Transportation 3.5 5.0 0.2 15 0.5 

Wholesale Trade 10.7 2.5 0.3 7.5 0.8 

Retail Trade 12.4 2.5 0.3 7.5 0.9 

Food Services 34.1 2.5 0.9 7.5 2.6 

Energy 3.8 5.0 0.2 15 0.6 

Finance and Insurance 3.2 2.5 0.1 7.5 0.2 

Advertising 3.4 0.5 0.0 1.5 0.1 

Other 3.9 0.1 0.0 0.3 0.0 

Total Impact on Consumer Food Price 2.2   6.7 
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