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Objective: The dramatic increase in population and the growing demand for food have necessitated a rise in
agricultural production and, consequently, the consumption of chemical fertilizers worldwide. However, the
excessive consumption of these chemical inputs beyond recommended levels has resulted in significant
environmental and public health consequences. To maintain optimal consumption and ensure appropriate
planning regarding chemical fertilizers, it is essential to have accurate knowledge of the current situation. This
study aims to examine the status and trends of chemical fertilizers consumption in Iran and identify the
associated challenges and information gaps.

Method: This qualitative study was conducted in 2025, and data were collected through four complementary
approaches: document review, semi-structured interviews with stakeholders, online and face-to-face
consultations, and focus group discussions conducted during expert meetings. The data obtained from these
methods were subsequently reviewed and validated by senior managers and experts from relevant organizations.
Results: According to the results, the majority of chemical fertilizers used in Iran are produced domestically.
However, some fertilizers available in the market are counterfeit products manufactured locally and packaged
under foreign brand names. Approximately 85 percent of the fertilizers used in Iran are subsidized and supplied
by the Agricultural Support Services Company, sourced from either domestic production or imports. Private-
sector producers and importers provide the remaining 15 percent. Access to accurate, up-to-date statistics on
actual chemical fertilizers consumption in Iran is limited. Furthermore, data from both domestic and international
sources often exhibit significant ambiguities and discrepancies. The estimated minimum consumption of all
types of chemical fertilizers in Iran for the year 2023, as agreed upon by relevant stakeholders, ranges from 3.5
to 4.1 million tonnes, equating to 223 to 261 kilograms per hectare. While the long-term trend in chemical
fertilizers consumption in Iran has generally increased, it has also experienced notable fluctuations. Additionally,
there are significant provincial variations in consumption patterns. Many stakeholders in Iran rely on average
consumption indicators to assess adequacy; however, these indicators are limited and often ineffective, leading to
error-prone interpretations.

Conclusions: Despite the limitations and challenges encountered, this study successfully provides a more
comprehensive and transparent overview of chemical fertilizers consumption by using reliable statistics and
incorporating stakeholder consensus. In addition to identifying gaps and challenges in information, this research
highlights the inefficacy of average consumption indices in assessing adequacy. It emphasizes the necessity of
shifting the approach from “quantity of consumption” to ‘“consumption efficiency” when evaluating and
planning for the supply and distribution of the country’s fertilizers needs and optimizing its consumption.
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Introduction

In recent decades, global population growth and rising food demands have transformed agricultural
policies to enhance food production. The Green Revolution in the 1960s and 1970s led to increased
consumption of chemical fertilizers, boosting crop yields but also causing environmental degradation and
food safety risks. Improper use of chemical fertilizers can contaminate water, degrade soil, and worsen air
quality. Thus, optimizing chemical fertilizers consumption is essential for sustainable agriculture, food
security, and environmental protection.

Effective chemical fertilizers consumption depends on factors such as the right quantity, quality, timing,
method, and frequency of application. Metrics for assessing chemical fertilizers consumption are important
for understanding and improving agricultural practices. However, in Iran, there has been no comprehensive
evaluation of the environmental and public health risks associated with fertilizers consumption, primarily
due to fragmented responsibilities across multiple agencies and challenges in communication and data
accessibility.

Method

This qualitative study was conducted in 2025 to examine the current status and temporal trends of
chemical fertilizers consumption in Iran and to identify key data gaps and methodological challenges. Data
were collected using a triangulation approach to enhance validity, drawing on four complementary methods.
Data from each source were analyzed independently and subsequently compared and integrated during the
final interpretation phase, with convergent and divergent findings reviewed through expert discussions. Data
collection included: (1) document review of peer-reviewed articles, organizational reports, and grey
literature; (2) semi-structured interviews with informed stakeholders; (3) online expert consultations via
email and virtual platforms; and (4) expert panel meetings (focus group discussions). Document searches
were conducted in national and international databases and on the websites of relevant governmental and
professional organizations in both Persian and English, using predefined keywords, during April-September
2025.

A total of 23 semi-structured interviews (17 in-person and 6 online) were conducted using purposive
sampling with maximum variation among policymakers, researchers, private-sector actors, and farmers.
Participant selection was based on professional expertise, policy or executive experience, and familiarity
with fertilizers production and consumption systems. Interviews lasted approximately 45 minutes.
Qualitative data were analyzed using conventional content analysis based on the Graneheim and Lundman
framework. Study credibility was strengthened through data triangulation, expert validation in three expert
panel sessions, and iterative cross-review of qualitative and documentary findings. MAXQDA (version 24)
was used for data management and analysis.

Results

Common indicators reported in Iran include total annual weight of fertilizers consumed, average
consumption per hectare across all crops, and nutrient-specific consumption (mainly nitrogen, phosphorus,
and potassium) per hectare or per crop. These indicators are reported at various scales (national, provincial,
local), with national-level measures, particularly total weight and average per hectare, being most frequently
used in official reports. In some instances, fertilizers consumption is equated with supply, distribution, or
sales rather than actual application at the farm level.
Estimates of cultivated land vary significantly across official documents, and data on fertilizers consumption
are often outdated, inconsistent, or inaccessible. Most of the stakeholders interviewed were unable to provide
precise figures. While the FAO and the World Bank have published some statistics, data gaps remain.
Fertilizers consumption data are unclear, with uncertainty about whether they include only subsidized
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fertilizers or all types of fertilizers. Some figures are inaccurately reported, leading stakeholders to view the
statistics as incomplete and unreliable.

According to the 2024 agricultural census of Iran, around five million farmers cultivate 15.42 million
hectares of land. About 85% of fertilizers are subsidized and distributed by the Agricultural Support Services
Company, while private producers and importers supply 15%. The domestic market is affected by issues such
as smuggling and counterfeit fertilizers. Based on the World Bank's "Fertilizer consumption (% of fertilizer
production)" indicator, the ratio of total consumption to domestic production in Iran was 171% in 2007
(indicating consumption exceeding production, covered by imports), then fell to 42.7% in 2012, and
increased to 58.7% in 2022. In 2023, Iran’s chemical fertilizers consumption was around 3.5—4.1 million
tonnes, averaging 223-261 kg per hectare. However, there are discrepancies in national statistics: some
reports estimate NPK at about 2.6 million tonnes, whereas the FAO reports 1.07 million tonnes. Additionally,
the presence of counterfeit fertilizers in the market is not reflected in official data. Fertilizers consumption
varies significantly across provinces. Studies indicate that provinces such as Khuzestan and certain central
provinces, including Yazd, exhibit the highest per-hectare consumption, exceeding both national and global
averages.

From 1961 to 2022, fertilizers consumption in Iran increased nearly 70-fold, with notable fluctuations.
The peak was recorded in 2006 at 126.8 kg/ha, surpassing the global average. By 2022, consumption had
decreased to 68.3 kg/ha, approximately half of the world average. Stakeholder opinions vary significantly on
fertilizers consumption, with some arguing it is overused in certain areas while others argue it is underused
due to resource constraints. National averages can be misleading, as local conditions are crucial for
evaluation. Determining optimal fertilizers consumption is complex, influenced by factors such as climate,
soil quality, and economic conditions.

Conclusions

This comprehensive approach provides an updated overview for optimizing fertilizers consumption in
Iran, emphasizing the need for accurate data and effective policy formulation. Currently, fertilizers
consumption data in Iran is fragmented and outdated. Historical trends indicate fluctuations in fertilizers
consumption influenced by various factors, with significant regional variations based on crop type and
farming practices. The paper stresses that using average per-hectare metrics is inadequate for assessing
fertilizers adequacy, leading to conflicting views among stakeholders about overuse or underuse. Sustainable
fertilizers management should focus on efficiency, nutrient absorption, and local soil needs, supported by
practices such as soil testing and expert consultation. Enhancing data transparency and using efficiency-
based indicators are crucial for optimizing fertilizers consumption and informing future policymaking in
Iran.
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