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Abstract

Energy markets and agricultural production are closely interconnected through the fertilizer industry,
transportation systems, and farm mechanization. Fluctuations in global energy prices—often triggered by
geopolitical conflicts and strategic policy decisions—can significantly affect fertilizer production and farm input
costs. In recent years, energy price shocks have contributed to a global fertilizer crisis, affecting agricultural
productivity and food prices worldwide. This article examines how rising energy prices, geopolitical tensions, and
disruptions in natural gas supplies influence fertilizer markets and agricultural production. It further discusses the
implications for global food security and the need for policy responses to stabilize agricultural systems.

griculture in the modermn world is

increasingly dependent on industrial

inputs, among which fertilizers occupy a
central role. Nitrogen fertilizers, in particular,
require large quantities of natural gas during
production. As a result, changes in energy prices
directly influence fertilizer availability and cost.

In recent years, volatility in global energy markets
has intensified due to geopolitical conflicts,
sanctions, and disruptions in supply chains. These
changes have significantly affected fertilizer
production in many @ regions, ultimately
influencing agricultural productivity and global
food prices.

Energy Markets and Fertilizer Production

Natural gas serves as the primary feedstock for the
production of ammonia, the key component of
nitrogen-based fertilizers such as wurea and
ammonium nitrate. When natural gas prices rise
sharply, fertilizer manufacturers face higher
production costs.

Energy price increases often force fertilizer plants
to reduce output or temporarily shut down
operations, particularly in regions where energy
costs constitute a large share of production
expenses. This reduction in supply leads to higher
fertilizer prices in international markets.

Farmers in both developed and developing
countries consequently experience increased input
costs, which may result in reduced fertilizer
application and lower crop yields.

Geopolitical Conflicts and Fertilizer Supply
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Geopolitical tensions have played a major role in
the recent fertilizer crisis. One of the most
significant disruptions occurred following the
Russian invasion of Ukraine.

Russia is among the world’s largest exporters of
nitrogen, potash, and phosphate fertilizers.
Sanctions, logistical disruptions, and financial
restrictions affected fertilizer trade flows, creating
shortages in global markets.

At the same time, the conflict disrupted natural gas
supplies to Europe, increasing energy prices and
forcing several European fertilizer plants to curtail
production. The resulting decline in global
fertilizer supply pushed prices to historically high
levels.

Impact on Agricultural Production

The rise in fertilizer prices has direct
consequences for agricultural production. Farmers
often adjust their fertilizer usage when prices
increase significantly. In many cases, they reduce
application rates or switch to crops requiring
fewer nutrients.

Such adjustments can lead to lower crop yields
and reduced agricultural output. For staple crops
like wheat, rice, and maize, even small yield
reductions can have significant implications for
global food supply.

In addition, higher production costs may
discourage farmers from expanding cultivated
areas, further constraining food production.

Consequences for Food Prices and Food
Security
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The fertilizer crisis has contributed to rising global
food prices by increasing production costs for
farmers. When input costs rise, these increases are
eventually transmitted to consumers through
higher food prices.

Low-income countries are particularly vulnerable
because they depend heavily on imported
fertilizers and have limited financial resources to
subsidize agricultural inputs. Higher fertilizer
prices may therefore reduce agricultural
productivity in these countries and exacerbate
food insecurity.

In many developing regions, governments have
been forced to increase fertilizer subsidies or
provide emergency support to farmers in order to
maintain agricultural production.

Policy Responses and Long-Term Solutions

Addressing the vulnerability of agriculture to
energy price shocks requires both short-term and
long-term policy measures. Governments can
temporarily stabilize fertilizer markets through
strategic reserves, subsidies, or trade agreements.

In the long term, however, improving fertilizer
efficiency and promoting sustainable nutrient
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management practices will be essential. Precision
agriculture technologies, organic nutrient sources,
and improved soil health management can help
reduce dependence on energy-intensive fertilizers.

Additionally, investments in renewable energy for
fertilizer production—such as green ammonia
technologies—may reduce the vulnerability of
agriculture to fossil fuel price fluctuations.

Conclusion

The recent fertilizer crisis highlights the deep
interconnections  between energy markets,
geopolitical conflicts, and global agriculture.
Rising energy prices and disruptions in fertilizer
supply have increased production costs for
farmers and contributed to higher global food
prices.

Ensuring the stability of agricultural production in
the face of geopolitical uncertainty will require
coordinated international efforts, technological
innovation, and sustainable nutrient management
strategies. Strengthening resilience in fertilizer
supply chains will be critical for maintaining
global food security in an increasingly volatile
geopolitical environment.
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