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Introduction
Climate change threatens food security because agriculture and food systems depend on
temperature, rainfall, soil, water, biodiversity, labor, transport, storage, markets, and political
stability. The most useful framework is not simply whether enough food is produced, but whether
people can obtain, use, and rely on nutritious food over time. Food security is commonly analyzed
through four connected dimensions: availability, economic and physical access, nutritional utilization,
and stability. Climate change can affect each dimension directly through heat, drought, flooding, sea-
level rise, wildfire, pests, and ecosystem disruption, or indirectly through prices, income loss,
infrastructure damage, disease, displacement, and conflict. These effects occur within an already
unequal global food system. According to the 2026 edition of the FAO’s flagship food-security report,
hundreds of millions of people remained affected by hunger in 2025, while billions could not afford a
healthy diet. Climate pressure therefore interacts with poverty, conflict, land rights, trade, public
services, and social protection rather than acting as a single independent cause of hunger (FAO,
2026; IPCC, 2022).

Availability: Production Under Climate Stress
Food availability is affected when climate conditions reduce the quantity, quality, or predictability of
crops, livestock, and fisheries. Extreme heat can damage flowering, pollination, grain formation, fruit
quality, and animal productivity, while changing rainfall can create drought, waterlogging, or
damaging shifts in planting seasons. Higher carbon dioxide can stimulate growth in some crops under
controlled conditions, but nutrient limitations, heat, water stress, ozone, and declining nutritional
quality can reduce or offset the benefit. Drought also affects pasture, reservoirs, groundwater, and
livestock feed, while marine heatwaves, acidification, deoxygenation, and changing currents can alter
fisheries. These impacts vary by location and crop; some higher-latitude regions may experience
temporary benefits from longer growing seasons while other regions face worsening heat or water
scarcity. Agricultural adaptation therefore requires locally appropriate combinations of crop diversity,
improved varieties, irrigation efficiency, soil protection, veterinary services, fisheries management,
and climate information. The existing soil moisture relationship is particularly important because
rainfall timing can matter as much as total annual precipitation.
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Access: Prices, Income, and Markets
Food access can deteriorate even when enough food exists nationally or globally. Climate shocks may
reduce household income, destroy local production, raise transport costs, or increase market prices,
making nutritious food unaffordable to people with limited financial reserves. Rural households can be
affected simultaneously as producers and consumers: a drought may reduce the harvest they sell
while increasing the price of food they must purchase. Urban households are vulnerable when heat,
storms, or supply-chain disruptions raise retail prices faster than wages. Poor households generally
spend a larger share of income on food, so they often respond first by reducing diet quality, skipping
meals, or cutting spending on healthcare and education. Climate-resilient infrastructure, emergency
cash transfers, public employment, insurance, market transparency, and carefully designed food
reserves can help prevent a production shock from becoming widespread hunger. Trade can also
buffer local shortages, but export restrictions imposed by several countries at once may amplify
international price volatility. Food access is therefore an economic and institutional problem, not
simply an agricultural output problem.

Utilization: Nutrition, Health, and Food Safety
Food utilization concerns whether people can consume safe, nutritious diets and whether their bodies
can absorb and use nutrients. Climate change can affect this dimension by altering the price and
availability of fruits, vegetables, pulses, animal-source foods, and fish, making diverse diets harder to
maintain. Heat and humidity can increase spoilage, while flooding can contaminate crops, drinking
water, and food-processing environments with sewage, chemicals, or pathogens. Warmer conditions
may also alter risks from some bacteria, mycotoxins, harmful algal blooms, and pests. Elevated
carbon dioxide has been associated with lower concentrations of certain nutrients in some staple
crops, adding another potential concern for populations already dependent on limited diets. Health
systems and water infrastructure matter because diarrheal disease, unsafe water, and interrupted
healthcare reduce the body’s ability to benefit from available food. Maternal and child nutrition are
especially sensitive to repeated shocks. Effective adaptation therefore includes food-safety
surveillance, clean water, cold chains, public health, diet diversity, and nutrition programs alongside
efforts to protect crop yields.

Stability: Repeated Shocks and System Resilience
Stability is threatened when households repeatedly face drought, flood, heat, conflict, or market
disruption before they have recovered from the previous shock. A single failed harvest may be
manageable if savings, insurance, public assistance, or alternative employment are available;
repeated losses can force families to sell livestock, tools, land, or other productive assets, converting
temporary hardship into chronic vulnerability. Climate extremes can also damage roads, ports,
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storage facilities, electricity systems, and refrigeration, reducing the reliability of food supply beyond
the farm gate. Conflict can intensify these effects by destroying farms and markets or preventing
humanitarian access, although climate change should be described as a risk multiplier rather than a
mechanical cause of war. Political violence depends on governance, inequality, history, institutions,
and deliberate human decisions. The same caution applies to displacement: people moving after
drought, flooding, or sea-level rise require rights and services, not assumptions that mobility itself
creates insecurity. Stability therefore depends on resilient infrastructure, peace, social protection, and
institutions capable of responding across multiple seasons rather than one-time emergency relief.

Who Bears the Greatest Risk?
Smallholder farmers, women, Indigenous peoples, landless workers, and low-income consumers often
face greater climate risk because they have fewer financial and political resources for adaptation.
Smallholders may lack irrigation, credit, insurance, storage, climate forecasts, or secure land rights,
while women may contribute substantial agricultural labor without equal access to land, finance,
extension services, or decision-making. Farm workers face heat stress that can reduce safe working
capacity and increase injury or lost wages. Indigenous and local communities hold important
knowledge about crops, fire, water, landscapes, and biodiversity, yet climate or conservation projects
can threaten their rights when land is acquired without meaningful participation. Adaptation should
therefore be assessed not only by average yield or national income but by who can actually use the
technology and who bears its costs. A measure that raises average productivity may still increase
inequality if only wealthy producers can afford it. Effective programs combine climate science with
local knowledge, protect land and labor rights, and ensure that finance, extension, and infrastructure
reach vulnerable groups rather than only large commercial operations.

Adaptation and Mitigation Must Work Together
Adaptation and mitigation must operate together because food systems both suffer from climate
change and contribute substantially to greenhouse-gas emissions. Adaptation can include diversified
crops, drought- and heat-tolerant varieties, agroforestry, efficient irrigation, better drainage,
improved soil organic matter, livestock heat protection, early-warning systems, storage, resilient
roads, and flexible fisheries management. Climate change mitigation within agrifood systems can
involve reducing deforestation, improving fertilizer efficiency, cutting methane emissions, protecting
peatlands, decarbonizing energy, and reducing food loss and waste. Biotechnology may contribute
useful traits, but genetically modified food should not be treated as one category proven to cause
cancer; safety must be evaluated by product and trait. Likewise, agroecology, conventional breeding,
gene editing, and management practices should be judged through evidence rather than ideological
labels. No single intervention is sufficient everywhere. Farmers need financing, extension, markets,
secure rights, and maintenance capacity if technical solutions are to last. Adaptation also has limits,
making rapid emissions reduction necessary where heat, sea-level rise, or ecosystem loss may
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eventually exceed feasible local adjustment.

Conclusion
Climate change affects food security through an interconnected chain running from fields, livestock,
fisheries, and water to labor, storage, transport, prices, health, and political stability. Its effects
appear across all four dimensions of food security: availability can decline when heat or drought
damages production; access can weaken when prices rise or incomes fall; utilization can suffer
through poorer diets, unsafe water, or food contamination; and stability can erode when shocks recur
faster than households and institutions can recover. These risks are intensified by poverty, conflict,
weak infrastructure, unequal land rights, and limited social protection. Effective responses therefore
require more than raising crop yields. Governments and communities need resilient water systems,
healthy soils, climate information, storage, transport, nutrition programs, labor protection, insurance,
social protection, inclusive land governance, and disaster preparedness. Agrifood systems must also
reduce their own emissions because adaptation cannot offset unlimited warming. Food security in a
changing climate ultimately depends on combining emissions reduction with practical, locally
appropriate adaptation that protects both production and people’s ability to obtain safe, nutritious
food.
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