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Agrochemicals    
Chemicals used in agriculture. In the context of this report: 
synthetic fertilizers and pesticides.

Ammonia (NH₃)   
A chemical compound consisting of nitrogen and hydrogen. 
It is a colorless gas with a distinct odor and is corrosive and 
acutely toxic. Ammonia is produced both naturally from 	
bacterial processes and synthetically. It is used in many 		
industrial applications, including in the production of 		
synthetic nitrogen fertilizers.

Ammonium nitrate (NH₄NO₃)    
A salt compound of ammonia and nitric acid. It is used  
in explosives and as nitrogen fertilizer.

Biofuel    
A fuel source derived from organic matter (biomass) 		
such as plants, algae, or animal waste.

Blue hydrogen; blue ammonia    
Hydrogen or ammonia produced from fossil gas where 		
carbon capture and storage has been applied to at least 
some of the production process.

Carbon capture and storage (CCS); carbon capture, 		
utilization, and storage (CCUS)    
Processes that collect or “capture” carbon dioxide generated 
by high-emitting activities such as fossil fuel-based power 
production or chemical manufacturing and then transport 
those captured emissions to sites where they are either 		
used for industrial processes or stored underground.

Carbon dioxide equivalent (CO2e)    
A metric for comparing various greenhouse gases by repre-
senting quantities of other gases as an amount of carbon 
dioxide that would have the same global warming potential.

Controlled-release technology    
A method in which a physical barrier—typically a polymer 
coating—slows or modulates the release of the coated 	
chemical ingredient(s). It is used with both fertilizers 		
(controlled-release fertilizers (CRFs)) and pesticides.

Glossary 

Cracker    
A facility that converts oil- or gas-based compounds such 	
as naphtha or natural gas liquids into chemical components 
used to produce plastics.

Enhanced oil recovery (EOR)    
A technique through which carbon dioxide—either from 	
natural sources or industrial capture—is injected into under-
ground oil reservoirs to boost oil and gas production from 	
old wells.

Ethanol (C2H5OH)    
An organic chemical compound and simple alcohol 		
produced from the fermentation of sugars and starches or 
petrochemical processes. It can be used as a fuel source.

Feedstock    
Raw materials used for manufacturing plastics or other 
chemical products or fuels.

Fertilizer    
A substance (either organic or synthetic) that is added to 
land or soil to increase its productivity. Synthetic fertilizers 
are derived from mineral or fossil fuel extraction. The three 
primary nutrients needed for plant growth—nitrogen (N), 
phosphorus (P), and potassium (K)—form the basis of  
industrial agricultural fertilizers.

Food sovereignty    
A concept describing the rights of peoples to healthy and 
culturally appropriate food and the right to define their own 
local and sustainable agricultural production systems.

Fossil fertilizers    
Synthetic fertilizers derived from fossil fuels.

Fossil gas    
A type of fossil fuel commonly known as “natural gas”  
that consists primarily of the hydrocarbon methane.

Global warming potential    
A measure of the potency of a greenhouse gas, or its 		
cumulative radiative forcing (contributing to global warming), 
over a specified time horizon.
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Gray hydrogen; gray ammonia    
Hydrogen or ammonia produced from fossil gas.

Green hydrogen; green ammonia    
Hydrogen or ammonia produced with renewable energy 
through the electrolysis of water molecules.

Haber-Bosch process    
An industrial process that enables the industrial-scale pro-
duction of nitrogen in the form of ammonia. It is named after 
two German chemists who developed it in the early 20th 	
century.

Hydrocarbons    
Chemical compounds consisting of hydrogen and carbon. 
They are the main components of fossil fuels and are highly 
combustible, producing carbon dioxide, water, and heat 	
when fully burned (i.e., completely combusted with oxygen).

Hydrogen    
A chemical element in the form of a colorless, odorless, and 
flammable gas. It is a constituent of fossil fuels, which are 
mixtures of hydrocarbons, and it is one of the two basic 	
elements of water. Hydrogen is the lightest and most 		
common element in the universe.

Industrial agriculture    
A large-scale, intensive method of food production 		
dominated by large corporations that is geared towards 	
high yields and involves the use of chemical fertilizers 		
and pesticides.

Methane (CH4)    
A potent greenhouse gas and hydrocarbon compound 		
consisting of one carbon atom and four hydrogen atoms. 	
It is a colorless, odorless, and flammable gas. It is the main 
material constituent of the fossil fuel known as “natural gas.”

Methanol (CH3OH)    
A toxic chemical and simple alcohol primarily derived from 
methane and used directly or as a feedstock for polymers, 
solvents, pesticides, and alternative fuel sources.

Microplastics    
Tiny plastic pieces smaller than five millimeters consisting of 
synthetic polymers. Microplastics can fragment into smaller 
particles called nanoplastics (usually identified as plastic 	
particles within the 1 to 1,000-nanometer range).

Monoculture    
Monocultures are large areas of land cultivated with a single 
crop, using methods that imply a high level of inputs, such 	
as agrochemicals and machinery.

Naphtha    
A liquid, volatile (often flammable) hydrocarbon mixture 	
derived from fossil fuels, used as a chemical feedstock for 
making plastics and other materials.

Natural gas liquids (NGL)    
Liquid hydrocarbons (made from carbon and hydrogen) that 
are separated from natural gas. Ethane, propane, butane, 	
isobutane, and pentane are all NGLs.

Nitrogen oxides (NOx)    
Class of toxic gases, namely nitric oxide (NO) and nitrogen 
dioxide (NO2), produced from the reaction of nitrogen and 
oxygen. The gases are common air pollutants and contribute 
to the formation of smog and acid rain.

Nitrous oxide (N2O)    
A colorless gas, also known as “laughing gas.” It is used as 	
an anesthetic, among other applications. It is also a potent 
greenhouse gas emitted from industrial processes, fuel 		
combustion, and, most widely, from agricultural soils 		
treated with nitrogen fertilizers.

Nutrient cycling    
The transfer or cycling of nutrients between the physical 	
environment and living organisms.

Pesticides    
A chemical substance used to kill, repel, or control insects 	
or other pests (such as fungi, rodents, and unwanted plants 
or weeds) that are harmful to plants or animals. Insecticides, 
herbicides, fungicides, and rodenticides are common types 	
of pesticides.

Petrochemicals    
Fossil fuel-derived chemicals, some of which are used to 	
produce plastics or agrochemicals.

Planetary boundaries    
Geophysical limits to the processes that regulate the stability 
and resilience of the Earth’s systems. According to the Stock-
holm Resilience Centre, the current framework consists of 
nine biophysical processes, and the boundaries for each 	
represent a scientifically based “safe” level of human inter-
ference. The boundaries collectively represent the limits 	
of the “safe operating space for humanity.”

Plastic    
Material made of synthetic polymers usually containing 		
additives and non-intentionally added substances.

Polymer    
Large molecule made up of a chain of repeating units, 		
either natural or synthetic.
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Soil biota    
The living organisms in the soil environment, such as micro-
organisms (bacteria, fungi, etc.), insects, earthworms, and 
other soil fauna.

Steam reforming    
A process of synthesizing hydrogen by reacting hydrocarbons 
with water at high temperatures (using steam).

Synthetic nitrogen fertilizer    
Inorganic fertilizer derived from ammonia and used primarily 
in the form of urea or ammonium nitrate.

Urea (CO(NH2)2)   
A nitrogenous compound made from ammonia and carbon 
dioxide, used for nitrogen fertilizers.
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Executive Summary

Over the last six decades, the global production and 	
use of nitrogen fertilizers has grown nearly ninefold, 
from 12.9 million tonnes in 1961 to more than 123 	

million tonnes in 2020. High-income countries like Japan, 
the United States, and parts of western Europe use 85–135 
kilograms (kg) (187–298 pounds) of nitrogen fertilizers per 
capita, with industry now focused on dramatically increasing 
fertilizer use in the Global South. The production and use 	
of pesticides has followed a similar trajectory, with early 	
dramatic growth in pesticide use in North America and 		
Europe shifting in recent decades to a heavy focus on pesti-
cide exports to the Global South as consumers and regulators 
in the Global North demand safer alternatives. Since 1960, 
the value of global pesticide exports increased by 15,000 	
percent, reaching USD41 billion in 2020.

Overwhelming scientific evidence demonstrates that decades 
of overuse of synthetic fertilizers and pesticides—collectively 
agrochemicals—and the pervasive spread of industrial agricul-
ture based on those agrochemicals, is contributing to catastroph-
ic biodiversity collapse and toxic pollution, pushing the Earth 
beyond critical planetary boundaries, and resulting in wide-
spread violations of human rights, particularly in the Global 
South. This overuse also impacts fenceline communities in both 
the Global North and South where agrochemicals are made.

These impacts are compounded by the significant but often-
overlooked role of agrochemicals in the accelerating climate 
crisis. Food systems account for roughly a third of global green-
house gas (GHG) emissions, and fossil fertilizers—synthetic 
fertilizers derived from fossil fuels—are an unrecognized con-
tributor to this figure. A peer-reviewed study published in 
August 2022 found that the global climate impact of nitrogen 
fertilizer alone exceeds that of commercial aviation, contrib-
uting roughly 2 percent of all global GHG emissions. These 
emissions arise both from emissions-intensive fertilizer 		
production and from ongoing and diverse climate impacts 
when nitrogen fertilizers are applied to agricultural soils. For 
example, producing the ammonia (NH₃) on which nitrogen 
fertilizers are based releases an estimated 450 million tonnes 
of carbon dioxide (CO2) per year—equivalent to the total 

energy system emissions of South Africa. Similarly, agricul-
ture accounts for roughly two-thirds of global emissions 	
of nitrous oxide (N2O), a greenhouse gas 265 times more 
potent than carbon dioxide. Agricultural soils treated with 
nitrogen fertilizers are a dominant source of those emissions. 
Recent studies report that observed atmospheric concentra-
tions of nitrous oxide are beginning to exceed even the most 
pessimistic climate models used by the United Nations Inter-
governmental Panel on Climate Change (IPCC). In addition, 
continued overuse of both pesticides and fertilizers could 	
be impairing the soil’s own ability to absorb and sequester 
carbon. Alarmingly, and despite these risks, the Food and 	
Agriculture Organization of the UN (FAO) projects that 	
nitrogen fertilizer use could grow another 50 percent by 2050.

Both the agrochemical and the fossil fuel industries stand 	
to benefit from increasing production of synthetic fertilizers. 
Already, synthesizing ammonia for nitrogen fertilizers con-
sumes an estimated 3–5 percent of the world’s fossil gas. 	
The International Energy Agency (IEA) projects petrochemicals 
will account for more than two-thirds of global oil demand 
growth through 2026, and account for more than half (55 
percent) of all petroleum usage by 2050. Plastics and fertilizers, 
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which together account for nearly three-quarters (74 percent) 
of all petrochemicals produced, are the major drivers of that 
growth. According to the IEA, fertilizers represent the great-
est near-term growth sector for petroleum feedstock use, 	
with fertilizer production projected to demand more than 
100 billion cubic meters (bcm) of natural gas in 2025, and 
global ammonia production growing up to 30 percent by 2050.

This convergence of interests is reflected in deep and perva-
sive interlinkages between the industries themselves. While 
the pervasive role of oil and gas companies in the petrochemical 
buildout and the ongoing plastics crisis is well-documented, 
links between the fossil fuel and agrochemical industries 	
have received far less attention. Of eight leading fertilizer 
companies examined for this report, seven showed extensive 
past or current ties to the fossil fuel industry through board 
interlocks, corporate ownership structures, or direct engage-
ment in fossil fuel production. Notably, this is in addition 	
to well-known historic ties to fossil fuel industries among 
longtime agrochemical leaders like DuPont and Dow.

Perhaps unsurprisingly, therefore, agrochemical companies 
are drawing with growing intensity on the fossil fuel playbook 
to argue that they can make the massive climate impacts of 
fertilizer production disappear through widespread deploy-
ment of carbon capture and storage (CCS) and other false 
climate solutions. More troublingly—and largely unnoticed 
by media and civil society watchdogs—oil, gas, and agro-
chemical companies are partnering on a rapidly growing 	
wave of new projects that would use CCS and related tech-
nologies to produce fossil gas-based ammonia (and its hydro-
gen precursor) not only as a critical fertilizer input, but as 	
a combustible fuel for transport and energy. Fertilizer and 
fossil fuel companies are operating, developing, proposing, 	
or actively exploring dozens of such blue hydrogen or blue 
ammonia projects in at least nine countries across the world. 
This report particularly highlights the buildout plans in the 
US where projects have been proposed in eight states. Unsur-
prisingly, the same states and communities that are already 
experiencing impacts of petrochemical and CCS production 
are also primary targets for the fossil fertilizer industry’s 		
expansion into blue hydrogen and blue ammonia.

Scientific research demonstrates compellingly that such fuels 
are not only technically and economically infeasible for most 
uses, they are as bad or worse for the climate than burning 
fossil gas directly. Nonetheless, by positioning this fossil gas 
with CCS-derived ammonia as a clean energy source, both 
industries are maneuvering to exploit not only the marketing 
potential of allegedly “clean” and sustainable fuels, but also 
massive government subsidies for infrastructure investments 
in the name of climate mitigation. Put simply, the fertilizer 

and fossil fuel industries are increasingly collaborating to 
launder fossil fuels—particularly gas—as an ever-expanding 
source of both “clean” energy and “clean” agrochemicals. 	
It is neither. Yet the acceleration of these proposals and the 
narratives underpinning them threaten to extend and deepen 
global reliance on both fossil fuels and industrial agriculture 
in the face of growing global recognition that both must 	
be urgently reduced.

The fertilizer and fossil fuel industries are 
increasingly collaborating to launder fossil 
fuels—particularly gas—as an ever-expanding 
source of both “clean” energy and “clean” 
agrochemicals. It is neither.

Beyond the threats it poses to biodiversity, human health, 	
and the global climate, the deep integration of fossil fuels 	
and industrial agrochemicals poses profound threats to global 
food security—as starkly illustrated by the 2022 market 
shocks in food, fuel, and fertilizer prices. As this report goes 
to design in mid-September 2022, acute gas shortages and 
massive near-term price spikes have spurred leading fertilizer 
companies to announce short-term production cuts even as 
long-term investment plans expand. Given the global food 
system’s current heavy dependence on chemical inputs, 		
the widespread overuse and inequitable allocation of those 
inputs, and the disruption of both grain and fertilizer exports 
caused by Russia’s invasion of Ukraine, there is reason to 	
be concerned that a further decline in fertilizer access will 
compound the near-term threats to food security created by 
the invasion itself. But the roots of these concerns lie in the 
systemic flaws of industrial food production, rather than 
shortages of a product that in actuality does not promote 
food security but instead undermines food sovereignty. As 
this report details, there has never been a clearer moment 	
nor a more urgent need to reconsider the current system, 	
especially the role of fossil fertilizers.

As the world must urgently transition away from the fossil 
economy, it must also confront and abandon the current fossil-
based model of intensive, industrial agriculture, with the goal 
of scaling up resilient, regenerative models that enhance food 
and energy sovereignty so that the ecosystems and communi-
ties that depend on them can thrive. Such transitions can 
only be achieved by confronting head-on the fossil-fueled 
system that is pushing the Earth and its inhabitants beyond 
critical planetary boundaries. Against the present backdrop of 
intersecting crises, the case for doing so has never been clearer.
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Introduction

In April 2022, just six weeks after Russia invaded Ukraine, 
data from the FAO revealed that in March, global food 
prices reached the highest levels ever recorded.1 Six months 

later, leading fertilizer companies in Europe are citing spiking 
gas prices as a reason to shut down or curtail production. 
Norwegian chemical company Yara announced on August 
25th that it would only use 35 percent of its ammonia pro-
duction capacity in Europe.2 That same week, the Polish 
chemical company Grupa Azoty said it was halting production 
of nitrogen fertilizers and cutting ammonium output down 
to about 10 percent capacity.3 “The current situation in the 
natural gas market, which determines the profitability of	
production, is exceptional, completely independent of the 
company and impossible to foresee,” the company said in a 
regulatory filing.4 Other European fertilizer companies have 

also announced or implemented severe cuts, and more of 
these announcements can be expected in the coming weeks 
and months.5

The global impacts of Russia’s war have laid bare the structural 
vulnerabilities of fossil fuel-dependent global energy and agri-
cultural systems. But with shrinking production in Europe 
and still no cuts in countries where per capita fertilizer use is 
highest, fertilizer companies outside of Europe are seeing the 
current situation as an opportunity to grow production to 	
fill gaps in the market. This demonstrates that short-term 
production cuts in one part of the world will do little to 
transform our systems’ underlying structural problems. There 
has never been a clearer moment or a more urgent need to 
reconsider the current system, especially the role of synthetic 
fertilizers derived from fossil fuels—“fossil fertilizers.”
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The petrochemical inputs needed to sustain the industrial 
food chain—synthetic fertilizers and pesticides, collectively 
“agrochemicals”—are fossil fuels in another form. Derivatives 
of fossil fuels are used in the chemical manufacturing of pesti-
cides, and nitrogen fertilizer is made from fossil fuels, mostly 
fossil gas. Synthetic nitrogen fertilizer, the principal focus 	
of this report, tethers our food systems to the oil and gas 	
industry’s instabilities, yoking food to fuel in a way that 	
exacerbates insecurity and conflict.

that regulate the stability and resilience of the Earth’s systems. 
Loss of biodiversity, land-use change, chemical pollution 
(through the introduction of “novel entities”), and climate 
change are among those exceeded boundaries.10

Food systems are responsible for roughly one-third of GHG 
emissions, and fossil fertilizer is an underrecognized contribu-
tor to this figure.11 The food system’s dependence on fossil 
inputs adds to the significant climate impacts from land-use 
change, deforestation, and industrial livestock production 
that are currently, and rightly, the main focus of any discourse 
connecting food systems and climate. This report intends to 
add to the conversation by highlighting how the chemical 
inputs to industrial agriculture exacerbate the problem.

Like plastics, agrochemical products impact human and 	
environmental health at every phase of their life cycle, often 
and more profoundly for communities living next to petro-
chemical facilities or fields where agrochemicals are used.12 
The toxic fossil fuel-based food system not only poisons 	
the environment but also threatens human rights on a vast 
scale.13 The right to life and the right to a healthy environ-
ment are increasingly endangered in a rapidly warming 
world. The right to water is at risk as droughts intensify 	
and as overconsumption of fossil fertilizer results in nutrient 
pollution that chokes aquatic ecosystems. The UN Special 
Rapporteur on the right to food notes: “Chemical fertilizers 
do not ensure food security. Their pervasive use sometimes 
increases crop production in the short-term, but it creates 	
a longer-term dependency on corporations and trade.”14

When looking at agrochemicals as fossil fuels in another 
form, there is much to learn from the recent conversations 
about plastics as petrochemicals. Plastics are now widely 
known to be harmful from a climate perspective, generating 
GHG emissions at every stage of their life cycle.15 Under-
standing how fossil fuels are at the root of converging crises—
from climate catastrophe and biodiversity collapse to plastic 
pollution and toxic chemicals—is a critical first step to sys-
tematically addressing these interconnected environmental 
and health threats. Petroleum, plastics, and agrochemicals 
make up a toxic triad centered on fossil fuels.

We are now at a critical crossroads, and the need to rapidly 
phase out fossil fuels while transforming our energy and food 
systems towards decentralized energy and agroecology has 
been recognized by both academics and policymakers.16 	
But political decisions, investments, and policy changes are 
currently leading us in the opposite direction. To understand 
this cognitive dissonance, it is important to examine the 	
strategies the fossil fuel industry pursues. Rather than reducing 
reliance on fossil fuels and fossil fuel-derived inputs, both the 

Understanding how fossil fuels are at the root 
of converging crises—from climate catastrophe 
and biodiversity collapse to plastic pollution 
and toxic chemicals—is a critical first step to 
systematically addressing these interconnected 
environmental and health threats. Petroleum, 
plastics, and agrochemicals make up a toxic 
triad centered on fossil fuels.

Russia is not only a major producer of wheat, oil, and gas but 
also a top exporter of nitrogen fertilizer, exerting significant 
control over supplies. The decrease in gas supply has spurred 
fuel price shocks around the world, which have, in turn, driv-
en up the price of fossil fuel-based products and food.6 The 
whole industrialized food chain, from production to process-
ing and distribution, retail, and consumption, is entrenched 
in fossil fuels.

Fossil fertilizers and pesticides are key chemical inputs with-
out which our current industrial food systems would collapse. 
They are interdependent—one requires the use of the other—
and both are designed for a farming system geared towards 
monocultures and high yields. Synthetic fertilizers and pesti-
cides both result in deleterious effects on soil biota, including 
disrupting natural nutrient cycling and natural pest control. 
The effect is that soils become dependent upon greater inputs 
of synthetic chemicals to maintain yields,7 shackling food 
production to harmful petrochemicals. They do little to 	
provide food security;8 on the contrary, their use creates 	
dependencies along the supply chain that undermine food 
sovereignty while supporting corporate concentration 		
and control.9

Industrial agriculture is playing a significant role in driving us 
towards climate disaster and ecological collapse. Fossil-fueled 
agrochemicals are contributing to the crossing of multiple 
scientifically established “planetary boundaries”—processes 
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fossil fuel and the fertilizer industries are instead promoting 
ways to increase or prolong dependence on their products 
under the guise of climate solutions, profiting from the 		
climate crisis while doubling down on links between food 
and fossil fuels.

The fossil fuel and fertilizer industries are advancing technolo-
gies and alternative fuels that support their core emissions-
intensive business activities while allowing them to cash in 	
on generous subsidies. CCS presents the possibility of low-
carbon fossil fuels, although it is riddled with failures and 
cost overruns and does not address most emissions. The  
industry often presents hydrogen and ammonia as carbon-
free fuels for energy production, transportation, and industry, 
hiding the fact that they are almost entirely made from fossil 
fuels and simply reshuffle emissions from one part of the  
life cycle to another. CCS and hydrogen or ammonia paired 	
with CCS allow the two industries to misleadingly present 
themselves as part of the solution to the climate crisis while, 
in actuality, perpetuating GHG emissions and delaying 		
the necessary phaseout of chemical fertilizer and, critically, 	
of fossil fuels.

The confluence of interest between fossil fuel and fertilizer 
companies is rooted in the fact that hydrogen, ammonia, and 
carbon dioxide are already fundamental aspects of fertilizer 
production. The fertilizer industry produces hydrogen and 
ammonia as precursors for fertilizer. Therefore, developing 
additional markets and government support for both presents 
a financial opportunity. Moreover, because carbon dioxide is 	
a feedstock for most fertilizers, the industry has a long history 

of employing carbon capture (but not storage) for use in fer-
tilizer production. It is well-positioned to profit from public 
subsidies for CCS deployment. Ultimately, the existing core 
business model for synthetic nitrogen fertilizer production 
embodies the primary strategies the fossil fuel industry 		
employs to delay a transition from fossil fuels.

What is true for plastics, petrochemicals, and fossil fuels 	
is also true for agrochemicals: These schemes are little more 
than distractions intended to serve as escape hatches for the 
industries seeking to maintain their social licenses in an era 	
of accelerated climate breakdown and ecological collapse. 	
At a time of surging fossil fuel and fertilizer prices and related 
impacts on food and energy security, and with the climate 
crisis as a backdrop, the case for transitioning away from 
chemical fertilizer and pesticides, and from fossil fuels 		
overall, has never been clearer.

Part 1 of this report sets the stage by summarizing synthetic 
fertilizer market trends, describing how chemical fertilizer is 
tied to fossil fuels through feedstocks, examining the 2022 
food and fertilizer market disruptions, and calling attention 
to the ecological and climate impacts of synthetic fertilizers. 
It also includes a description of key corporate actors in the 
fertilizer space, with profiles of major nitrogen fertilizer pro-
ducers. Part 2 explores how the fertilizer industry and fossil 
fuel producers are capitalizing on the climate crisis to open 
new avenues for profit and production through initiatives 	
in CCS, as well as in hydrogen and ammonia. The report 	
finishes with some key messages and conclusions.
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PART 1
Out of Bounds:  

Establishing Agrochemicals  
as a New Front in  

the Fight Against the  
Fossil Economy 
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The industrial food production system is pushing the world past multiple 		
planetary boundaries, from biodiversity collapse and land conversion to nutrient 
and chemical pollution. Fertilizers and pesticides are interdependent inputs 		
that fuel this destructive food production model, contributing to GHG emis-
sions, endangering human and ecosystem health, and threatening human rights 
on a massive scale. Fertilizer use has been rising for decades, increasing nearly 
ninefold since the 1960s. The FAO projects that consumption will rise a 		
further 50 percent by 2050, a projection that is incompatible with achieving 	
international climate goals and respecting planetary boundaries. 
 
Synthetic nitrogen fertilizer and pesticides are fossil fuels in another form, making 
them an underrecognized but significant driver of the climate crisis. Synthetic 	
nitrogen fertilizer alone accounts for about 2 percent of global GHG emissions, 
with more than 38 percent of those emissions coming solely from its production. 
The fossil fuel industry is banking on a growing petrochemicals market to keep 
profits flowing as it faces the inevitable energy transition. Along with plastics, 	
fertilizers represent one of the largest groups of products in this market. The 	
close ties between agrochemicals and fossil fuels also mean that industrial food 
production is vulnerable to the volatility inherent in oil and gas markets. As 		
the 2022 market upheavals, exacerbated by Russia’s war in Ukraine, painfully 
demonstrate, fossil fuel dependency is dangerous in every form. The first part 	
of this report will analyze historical trends and current disruptions to the fertilizer 
market, expose deep interlinkages between agrochemicals and fossil fuels, and 	
examine the ecological and climate impacts of fossil fertilizers at every stage 		
of their life cycle.
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Petrochemical Growth and the  
Global Fertilizer Market

Nitrogen fertilizer usage has grown substantially since 
the mid-twentieth century, when the chemical indus-
try converted a post-World War II surplus of nitrogen 

production capacity previously used to make explosives for 
the war to fertilizer production.17 Production and use of 
chemical fertilizer subsequently skyrocketed, increasing nearly 
ninefold over the following decades. As the fossil fuel indus-
try stakes greater reliance on non-energy uses of its products 
(in the form of chemical feedstocks) to boost profits during a 
time of energy transition away from fossil fuels, it is turning 
to nitrogen fertilizer as a continued growth pathway for 	
fossil gas.

Potassium, phosphorus, and nitrogen are the three key nutri-
ents needed for plant growth. Of these, synthetic nitrogen 
fertilizer is the most widely used type of fertilizer, accounting 
for about 56 percent of the total fertilizer used worldwide.18 
Derived from fossil fuels, nitrogen fertilizer is a central pillar 
of the petrochemical sector: The fertilizer industry repurposes 
fossil fuel feedstock, primarily from fossil gas, to make this 
type of fertilizer. Unlike nitrogen fertilizer, potassium- and 
phosphorus-based fertilizers represent a smaller portion of 
global fertilizer use (20 and 24 percent, respectively) and do 
not rely on fossil gas as a raw material.19 The term “fertilizer” 
in this report refers to nitrogen fertilizer derived from fossil 
fuels, or “fossil fertilizer.”

This section highlights the role of petrochemicals as a driver 
of continued oil and gas use. It describes historical market 
trends for nitrogen fertilizer, as well as the market outlook 
prior to the 2022 upheaval.

Petrochemicals Are a Major Driver of Oil 		
and Gas Production
The fossil fuel industry is banking on a growing petrochemi-
cals market to support global oil and gas use. Petrochemicals 
already account for about 14 percent of global oil and 8 per-
cent of gas usage.20 According to a 2021 report from the IEA, 
the petrochemical sector is projected to account for over 	

two-thirds of global oil usage growth through 2026.21 In 	
its 2021 Energy Outlook, the IEA constructed several differ-
ent scenarios for oil and gas use through 2030 and 2050. 	
According to the IEA, “[o]il use for petrochemicals grows 	
in all scenarios,”22 including its “net-zero emissions” (NZE) 
scenario where worldwide oil usage dramatically declines by 
midcentury. In the NZE scenario, petrochemicals account for 
over half (55 percent) of total oil usage worldwide in 2050.23 
As the IEA states: “Oil use as a petrochemical feedstock is the 
only area to see an increase in demand.”24 Oil companies are 
therefore positioned to increasingly rely on petrochemicals 	
for future growth.

Along with plastics production, the manufacture of synthetic 
fertilizers is the other major route for the proliferation of 	
petrochemicals. Together, plastics and fertilizer are the two 
largest groups of chemical sector products,25 accounting 
for over 74 percent of the sector’s products.26 They are also 
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the most important pillars of growth to keep profits flowing for 
the oil and gas industry as it faces the inevitable energy transition.27

Nitrogen fertilizer, along with plastic precursors and the in-
dustrial chemical methanol (CH3OH), is driving the growth 
of fossil gas use for chemical feedstocks. As the IEA states in a 
2020 report on gas: “Fertiliser represents the greatest growth 
sector among feedstock uses over the forecast period, increas-
ing by 3.5% annually to reach over 100 bcm in 2025.”28 In 
the IEA’s NZE scenario, by 2050, over half of fossil gas con-
sumption is expected to go towards producing hydrogen, 	
the key ingredient in ammonia that is the chemical base for 
nitrogen fertilizer.29 According to the IEA’s modeling based 
on current economic trends, ammonia production is pro-
jected to grow by more than 30 percent by 2050.30

The Pervasive Overuse of Fossil Fertilizers: 
Production and Consumption Have Risen  
for Decades
The Haber-Bosch process, named for two German chemists 
who developed it in the early 20th century, enables the 		
industrial-scale production of nitrogen in the form of ammo-
nia. During World War II, the munitions industry used this 	
process to manufacture ammonium nitrate (NH₄NO₃) for 

explosives.31 Following the war, manufacturers reoriented this 
capacity for nitrogen production towards producing fertilizer 
rather than explosives. The same properties that make ammo-
nium nitrate useful for weapons of war also make its produc-
tion and transport for use in fertilizers highly hazardous.

Fossil fertilizers and other agrochemical inputs have prolifer-
ated as a direct result of corporate and political interests pro-
moting the “Green Revolution” in the 1960s. Government 
programs and subsidies compelled farmers to rely on heavy 
fertilizer applications to raise crop yields to feed a growing 
population. The heavy reliance on fertilizers established a 	
vicious cycle in which ever more chemical inputs had to be 
used to sustain yields, while depleting and poisoning soils, 

As the IPCC notes in a 2019 report on climate 
change and land, nitrogen fertilizer production 
has increased nearly ninefold since 1961, 
reaching a staggering 123 million tonnes  
in 2020.

Figure 1

Global Nitrogen Fertilizer Production by Year

1962   64     66   68  70   72  74   76   78   80  82  84   86   88   90  92    94   96    98    2000    02     04     06    08    10    12   14   16   18   2020

To
nn

es
 o

f 
ni

tr
o

g
en

 p
ro

d
uc

ed

Year

130,000,000

120,000,000

110,000,000

100,000,000

90,000,000

80,000,000

70,000,000

60,000,000

50,000,000

40,000,000

30,000,000

20,000,000

10,000,000

Credit: Data from FAOSTAT.Credit: Data from FAOSTAT.

https://www.fao.org/faostat/en/#data/RFN


F O S S I L S ,  F E R T I L I Z E R S ,  A N D  FA L S E  S O LU T I O N S  •  C ENTER FOR I NTERNAT I ONAL  ENVI RONM ENTAL  LAW   |  10  |

water, and species. This approach tied food systems to fossil 
fuels and it displaced other more sustainable and regenerative 
agricultural approaches that could have maintained ecosystem 
integrity and supported food sovereignty without reliance 	
on fossil fertilizers.32

Industrial agriculture based on monoculture crops and 	
chemical inputs has primarily benefited large corporations. 	
It is no coincidence that the agriculture sector has seen a 	
dramatic increase in corporate concentration along the entire 
supply chain of commodities.33 Fossil fertilizer companies 
have managed to capitalize on a system that allows them to 
market a chemical feedstock that the petrochemical industry 
was already producing in massive quantities by improperly 
equating industrialized monoculture production with food 
security.34

Nitrogen fertilizer production and consumption have risen 
dramatically over the last several decades. As the IPCC notes 
in a 2019 report on climate change and land, nitrogen fertil-
izer production has increased nearly ninefold since 1961, 
reaching a staggering 123 million tonnes in 2020.35

Despite this enormous growth, global fertilizer production 
remains highly concentrated, not just in the corporate sector 

but also geographically, with just ten countries producing 
more than 70 percent of all fossil fertilizers.36 Just four of 
these countries—China, India, the United States, and Russia 
—produce more than half of all nitrogen-based fertilizer 
worldwide. According to FAO data from 2020, nitrogen 	
fertilizer production totaled approximately 32 million tonnes 
in China, 13.7 million tonnes in India, 13.2 million tonnes 
in the US, and 11.2 million tonnes in Russia.37

While production and consumption of fossil fertilizer have 
risen significantly, the number of producers has declined 	
as the industry consolidates. In the US, for example, the 
number of nitrogen fertilizer companies fell from forty-six 	
in the 1980s to thirteen by the mid-2000s. By 2019, just four 
firms controlled 75 percent of US domestic production.38

Fertilizer production is also geographically concentrated 	
in areas with abundant oil and gas reserves; in the US, 		
approximately 60 percent of production capacity is in the 
gas-rich states of Louisiana, Oklahoma, and Texas.39 The 	
industry is planning or has recently completed new construc-
tion or expansion of existing facilities in all of these states and 
in Indiana, Illinois, Mississippi, Alaska, Pennsylvania, Iowa, 
Kansas, and Nebraska.40
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Three of the largest producing countries—the US, China, 
and India—are also major markets for synthetic nitrogen 	
fertilizer. These three countries alone used nearly 58 million 
tonnes of chemical fertilizers in 2020. While China and India 
were larger markets by overall volume, per capita fertilizer 
consumption in the US (31.74 kg per capita) was nearly two 
times greater than fertilizer use in China (16.47 kg per capita) 
and more than twice the level of use in India (13.7 kg per capita).41

This is emblematic of a wider phenomenon, with Asia as 	
a region using a lower average amount of overall fertilizer 	
(nitrogen, phosphorus, and potassium) in 2020 than the 
Americas, Europe, and Oceania when measured per capita.42 
According to FAO data, in 2020, the top three countries 	
with the largest use of nitrogen fertilizer per capita—New 
Zealand, Canada, and Ireland—were all members of the 	
Organisation for Economic Co-operation and Development 
(OECD).43 Therefore, annual nitrogen fertilizer use has 		
leveled off in higher-income countries such as Japan, the 	
US, and parts of western Europe at around 85–135 kg per 
capita. At the same time, the per capita consumption levels 
still far exceed those of lower-income developing countries 
and regions like India, China, and parts of Africa, where 	
fertilizer use (both per capita and by volume) is increasing.44 
Moreover, although fertilizer use in Africa is rising, the 		
African region remains the smallest user per capita, with an 
average of 5 kg per capita of total fertilizer usage in 2020.45

Several factors contribute to the rising fertilizer usage. Devel-
opment financiers and agribusiness corporations play a key 
role in promoting chemical-intensive agriculture in develop-
ing regions. For example, the Alliance for a Green Revolution 
in Africa (AGRA), an initiative driven by donor institutions 
and chemical industry interests, facilitates input-intensive 
agriculture for small-scale African farmers, but has produced 
questionable results for farmers’ livelihoods and food security.46 
An AGRA donor-commissioned evaluation report released in 
February 2022 found “limited rigorous evidence of AGRA’s 
positive impact on food security and resilience”47 and sug-
gested the program “did not meet its headline goal of increased 
incomes and food security for nine million smallholders.”48 
African civil society organizations are calling for an end to 	
the AGRA program and released an open letter demanding 
that donors stop funding AGRA.49

Reliance on commodity crops like corn and soy also increases 
chemical fertilizer dependency and usage. In the US, corn 
production is a major driver of nitrogen fertilizer use, but it 
does little for global food security. Historically, more than 40 
percent of commercial fertilizer used in the US is for corn,50 

and nearly three-quarters (74 percent) of US corn goes 		
towards producing biofuels and animal feed.51 Federal policy 
mandates that gasoline be blended with a biofuel like ethanol 
(C2H5OH),52 and corn-based ethanol accounts for the vast 
majority of US biofuel production.53 Therefore, a considerable 
portion of fertilizer-intensive US corn production (almost 30 
percent)54 goes towards fueling cars instead of feeding people. 
An even greater portion of corn grown in the US (approxi-
mately 46 percent) goes towards animal feed.55

Around the world, the production of animal feed—including 
the incorporated fertilizer production and use—is the second 
biggest contributor (estimated at 41 percent) to GHG emis-
sions from livestock, an emissions-intensive sector in which 
cattle by far accounts for the largest climate impact (repre-
senting 62 percent of the sector’s emissions).56

On the other hand, the availability of abundant and cheap 
fossil fuels contributes to the increased production of fossil 
agrochemicals. According to the IEA, “[a]dditional demand 
for gas as a fuel for industrial processes principally comes 
from China, India and other Asian markets, while demand 
for gas as a feedstock is driven by gas-rich countries and 	
regions such as the US, Russia, North Africa and the Middle 
East, for manufacturing fertilisers and petrochemicals for 
both exports and domestic markets.”57

Despite historical growth patterns for nitrogen fertilizer, 	
continued growth is not inevitable. Fertilizer use is already 
leveling off in mature markets. Moreover, rising concerns over 
synthetic fertilizers’ climate and environmental impacts are 
prompting regulations and policies that limit fertilizer use.58 
Finally, the market disruptions exacerbated by Russia’s war in 
Ukraine make it difficult to predict what fertilizer supply and 
demand will look like over the next few years.59 This uncer-
tainty suggests that fertilizer producers will be eager to find 
new market opportunities and applications for their products. 
As one of the world’s largest nitrogen fertilizer producers stat-
ed in a press release: “Building on its long experience and 
leading position within global ammonia production, logistics 
and trade, Yara aims to capture opportunities within ship-
ping, agriculture and industrial applications, in a market 	
expected to grow by 60 percent over the next two decades.”60 
In parallel to the response seen in the gas sector, where gov-
ernments and companies are scrambling to secure new sup-
plies, disruptions to the fertilizer market have led to calls for 
increased production outside of Russia.61 This move would 
create significant new harm and only exacerbate the fossil 	
fuel reliance at the heart of the crisis.
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Agrochemicals Are Fossil Fuels  
in Another Form

Fossil fuels provide both the energy and the primary 
feedstock for the production of synthetic nitrogen 	
fertilizers and most pesticides, making agrochemicals 	

a significant driver of global fossil fuel use and its attendant 
climate and environmental impacts.

Fossil Fertilizer: Nitrogen Fertilizer  
from Fossil Gas
Although humans have been practicing agriculture for 		
millennia, the industrialized fossil fuel-based model emerged 
relatively recently. It was not until the mid-twentieth century 
that agriculture became a key climate change contributor, 
with the rise of industrial-scale farming enabled by fossil 	
fuels, particularly with the increasing use of synthetic 		
nitrogen fertilizer.62

Nitrogen fertilizer is derived from ammonia, which is 	
synthesized by combining nitrogen from the air with hydro-
gen from fossil fuels—typically fossil gas. Globally, about 72 
percent of the hydrogen used for ammonia production comes 
from fossil gas (in a process called steam methane reforming), 
and 26 percent comes from coal.63 The energy-intensive 

Haber-Bosch process that produces ammonia accounts for 
about 5 percent of industrial coal demand (75 million tonnes 
of coal equivalent) and about 20 percent of industrial gas 	
demand (170 bcm of fossil gas).64 Fertilizer producers then 
convert ammonia into ammonium nitrate or urea (CO(NH2)2) 
as the base for fertilizer. Urea uses carbon dioxide in its 		
synthesis. The vast majority of ammonia produced globally 
(around 80 percent) goes to producing urea,65 the most 		
common type of nitrogen fertilizer.

Therefore, nitrogen-based fertilizer is predominantly pro-
duced from fossil gas—which is made up of methane (CH4), 
another potent GHG. Approximately 3–5 percent of the 
world’s fossil gas production is used for synthesizing 		
ammonia.66 In the US, approximately 6.5 percent of 		
industrial fossil gas consumption went to ammonia produc-
tion in 2020.67 The US produced approximately 14 million 
tonnes 	 of ammonia in 2020,68 making it the third-largest 
ammonia producer behind China and Russia.69 Nearly a 
quarter (24 percent) of the chemical sector’s fossil fuel 		
feedstock input of over 500 million tonnes goes to 		
ammonia production.70
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Figure 2

Fossil Fuels to Fertilizers
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BOX 1 

Petroleum-Based Pesticides 
Pollute and Poison

Pesticides (including, but not limited to, herbicides, 	
insecticides, and fungicides) are among the most toxic 
substances on the planet, inflicting widespread damage 

to ecosystems and human health.71 From dichloro-diphenyl-
trichloroethane (DDT), the chemical that spurred Rachel 	
Carson to write Silent Spring, to atrazine and neonicotinoids, 
which are implicated in the decline of amphibian and insect 
populations, pesticides are threatening species and ecosys-
tems worldwide. And humans are not immune from these 
risks. Some of the health impacts associated with pesticide 
exposure include cancers, neurological impairment, immuno-
logical and reproductive defects,72 and endocrine disruption.73

	 Yet pesticide production and use have grown sharply 
over the last several decades, despite mounting evidence 	
and rising awareness of their individual risks and cumulative 
impacts. Global pesticide use doubled between 1990 and 
2015.74 This aligns with the extensive growth in synthetic 	
fertilizer usage. That growth trend is expected to continue 	
in the coming years, with combined global sales of synthetic 
fertilizer and pesticides projected to reach USD309 billion 	
by 2025.75

	 Nearly all synthetic chemicals—99 percent—come from 
oil and fossil gas.76 Fossil gas liquids (ethane (C₂H₆), propane 
(C₃H₈), and butane (C₄H₁₀)) and naphtha (from petroleum) 
are processed or “cracked” under high heat to synthesize 
gaseous petrochemical feedstocks. These chemicals are then 
used to produce various products, including pesticides.
	 Some pesticides are derived from methylamine (CH3NH2) 
via methanol, which comes from fossil gas; some from chlori-
nated benzene (C6H5Cl), which comes from crude oil and 
coal; and some herbicides from nitrobenzene (C6H5NO2), 
which can also be traced back to crude oil or coal.77 The 	
insecticide DDT, for example, is synthesized from chlorinated 
benzene. Many other types of pesticides, such as neonico-
tinoids, pyrethroids, and glyphosate, can also be traced 		
back to petroleum-based feedstocks.78

	 Familiar names in the oil and gas business are also major 
players in the petrochemicals business, supplying feedstocks 
for agrochemicals. ExxonMobil, for example, has a division 
called ExxonMobil Chemical, which states on its website: 	
“Our portfolio of high-solvency hydrocarbon fluids is 		
designed to help agricultural pesticide producers formulate 
products.”79 Chevron Phillips Chemical, a joint venture of 
Chevron and Phillips 66, also notes on its website that it 	
contributes chemicals used in food and agriculture.80

	 Furthermore, fossil fuel companies have historically been 
on the leading edge of developing new pesticide formulations, 

including the highly toxic class of insecticides known as 	
neonicotinoids. Neonicotinoids are synthetic nicotine deriva-
tives designed to target insects’ central nervous systems. 	
In the 1970s, Shell Oil, one of the world’s largest oil and gas 
companies, developed the first neonicotinoid compound, 	
nithiazine.81 The pesticide industry made neonicotinoids 	
commercially available in the 1990s; nithiazine was the lead 
compound in the synthesis of the first commercially success-
ful neonicotinoids.82

	 Like fertilizers, pesticides also play an underrecognized 
role in driving the climate crisis. Pesticide production has 	
a direct carbon footprint: Fossil fuels are used both for 
chemical feedstocks and as an energy source during the 
manufacturing process.83 However, emissions from pesticide 
production are difficult to quantify reliably because of data 
gaps, which are largely due to commercial confidentiality, 
that allow pesticide producers to avoid disclosing complete 
information regarding their products’ ingredients.84 Often 
used in conjunction with fossil fertilizers, pesticides also dam-
age soil health and function, thus hampering soils’ capacity 	
to sequester carbon.85 For example, chemical herbicides 	
can damage beneficial soil microorganisms like mycorrhizal 
fungi,86 which help enhance plant nutrient uptake and 		
conserve soil organic matter.87

	 Moreover, one recent study found that pesticides pose 	
a hazard to soil invertebrates88—organisms that play an 		
important role in soil carbon sequestration. As the study 	
explains: “Soil invertebrates also form up to half of all soil 
aggregates by breaking down litter and releasing organically 
rich casts and feces. The formation of these large soil aggre-
gates allows for greater soil carbon sequestration, thus these 
ecosystem engineers play a role in offsetting fossil fuel emis-
sions and combating climate change.”89 As a result, pesticides 
play a significant role in the increasing GHG emissions from 
agricultural soils, and this emissions impact may be greatly 
underestimated.90
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Market Shocks and Misguided Policy 
Responses Demonstrate the Peril of 
Tying Food Production to Fossil Fuels

In 2022, fertilizer prices spiked and supplies dwindled, 
demonstrating the vulnerability of a global food system 
reliant on chemical inputs91 and based on the concentrated 

production of a handful of commodity crops in a few coun-
tries.92 Record food prices stem both from conflict-driven 
disruptions of grain production and exports and from surg-
ing costs of fertilizer and fossil fuels in other food-growing 
regions—with accelerating climate impacts further straining 
our food systems. A June 2022 FAO report on global food 
markets noted that a new measure called the Global Input 
Price Index (a metric introduced by FAO in November 2021 
tracking input prices for energy, fertilizers, pesticides, feed, 
and seed)93 set an all-time high, largely due to “record energy 
and fertilizer prices.”94 Russia’s military invasion of Ukraine 
catalyzed the crisis in food, fuel, and fertilizer markets, 		
although broader supply chain issues and soaring prices 		
preceded this geopolitical turmoil.

Fertilizer costs were already rising before Russia invaded 
Ukraine on February 24, 2022. For example, nitrogen fertil-
izer prices rose 95 percent in the US in 2021.95 According 	
to the FAO, the price of urea, the most common type of 	
nitrogen fertilizer, had more than tripled by the end of 2021.96 
Fertilizer prices spiked due to several factors, including distri-
bution and supply chain disruptions, increased global fertil-
izer use, and, in particular, rising fossil fuel costs.97 Spiking 
prices for fossil gas, the key raw material for producing 		
nitrogen fertilizer, resulted in some fertilizer companies 		
curtailing or even shutting down production,98 further 		
impacting fertilizer and food markets.

Underlying structural factors in the global food system render 
it fragile and vulnerable to price shocks. One of those factors 
is the “financialization of food,” a concept marked by the com-
modification of food and increasing speculation in food mar-
kets. A recent report reveals how financial regulators have failed 
to implement measures against excessive speculation proposed 
after the last crisis in 2008 and how international banks and 

retail investors are making profits through speculation against 
the backdrop of Russia’s war.99 Other structural factors 		
include food import and production dependencies (namely 
increasing corporate consolidation and control of the food 
supply chain) and a vicious cycle of poverty, accelerating 	
climate change impacts, conflict, and food insecurities.100

In 2022, fertilizer prices spiked and supplies 
dwindled, demonstrating the vulnerability of a 
global food system reliant on chemical inputs 
and based on the concentrated production 	
of a handful of commodity crops in a 		
few countries.

The Russian invasion of Ukraine has significantly compound-
ed these vulnerabilities. Russia and Ukraine are both major 
exporters of agricultural commodities, and the two countries 
account for 25 percent of the world’s wheat exports.101 Many 
countries, particularly in Africa and western Asia, depend 	
on imports for their staple crop needs.102 Russia is the world’s 
top exporter of nitrogen fertilizer, accounting for roughly 	
15 percent of total global exports in 2021,103 including 46 
percent of the ammonium nitrate trade.104 According to the 	
International Fertilizer Association (IFA), Russia also supplies 
23 percent of the world’s traded volume of ammonia, the 	
primary ingredient in nitrogen-based fertilizers.105

Russia is also a key petrostate supplier of fossil fuels, especially 
to Europe. The European Union receives 45 percent of its 
coal, 25 percent of its oil, and 31 percent of its gas from 	
Russia.106 The geopolitical impacts of the ongoing war have 
left many European governments scrambling for alternative 
supplies of fossil fuels,107 while the European fertilizer indus-
try has curtailed production due to steep gas costs.108 The 	
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Data: Internatonal Monetary Fund (IMF), 2022
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European fertilizer lobby, Fertilizers Europe, reports that 	
the industry has had to curtail or close more than ten plants 
during July 2022 alone.109 In late August, Fertilizers Europe 
put out a statement claiming that the European fertilizer in-
dustry is a “victim” of the EU’s energy crisis. The association 
asserts that skyrocketing gas prices (rising more than 1,000 
percent in the last year) have led to the curtailment of more 
than 70 percent of European fertilizer production.110 The 
statement shows fertilizer producers’ reliance on fossil gas 
supplies, while highlighting their extreme vulnerability to 
surging gas prices and broader fossil fuel market volatility.

The war-driven market shocks demonstrate the dangers of 
dependency on fossil fertilizer and, more broadly, of tying 
food production and prices to oil and gas. According to the 
IFA, “[t]he war in Ukraine is the biggest geopolitical disrup-
tion to hit the global fertilizer market in decades.”111 Reduc-
ing reliance not just on Russian energy and fertilizer, but 	
on fossil fuel in all its forms, is imperative to addressing 	
energy and food security issues.

Misguided Policy Responses to the 2022 	
Food and Fertilizer Crises
A key step to ending fossil fuel addiction is shifting away 
from the industrialized, chemical-intensive food production 

system, which relies heavily on fossil fuels.112 A May 2022 
statement113 from the UN Special Rapporteur on the right 	
to food highlights the underlying drivers of food system 	
vulnerability. In the statement criticizing the response to 	
the 2022 food crisis from the World Bank Group, the World 
Trade Organization, the International Monetary Fund, and 
the World Food Programme, Michael Fakhri calls out depen-
dence on chemical fertilizers as particularly problematic: 
“Moreover, the fundamental problem is not that farmers’ 	
access to chemical fertilizers has been disrupted by the war 	
in Ukraine, it is that so many farmers rely heavily on chemi-
cal fertilizers in the first place…In the immediate term, 	
it is important to make sure fertilizers reach farms whose 
farming system depends on chemical inputs, but the 		
ultimate goal must be to wean them off this dependency 	
as soon as possible.”114

The UN agency responsible for ensuring food security—the 
FAO—recognizes this dependency and notes that the food 
system overall accounts for about 30 percent of global energy 
consumption.115 More than a decade ago, the FAO warned 	
of the dangers of the industrial food system’s dependence 	
on fossil fuels, writing in a 2011 report: “The challenge is to 
decouple food prices from fluctuating energy prices.”116 It also 
acknowledged that “[a] new paradigm of agriculture and food 

Figure 3

Price of Fossil Fuels, Nitrogen Fertilizers, 
and Food, 1997–2022

Credit: Reproduced from a study published by INKOTA
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production is needed.”117 The FAO reiterated this warning 	
in its report on the State of Food Security and Nutrition in 	
the World 2022, concluding that current agricultural policies, 
which heavily emphasize production subsidies and incentives 
for commodity crops, are undermining food security and 	
nutrition outcomes and are often environmentally harmful.118

Analysis by the FAO’s High Level Panel of Experts on Food 
Security and Nutrition further highlights how the overuse 	
of synthetic fertilizers can increase debt risk to small-scale 
producers while contributing to environmental harms.119 It 
recommends that States and intergovernmental organizations 
(like the FAO) support the transition to diversified and resil-
ient food systems by “strengthening the regulations on the 
use of chemicals harmful for human health and the environ-
ment in agriculture and food systems, promoting alternatives 
to their use and rewarding practices that produce without 
them.”120

In response to the 2022 fertilizer and food crisis, the FAO 	
is calling for using fertilizers more efficiently—such as using 
digital tools like soil maps121—thereby focusing on a short-
term measure while ignoring the larger lessons about the need 
for a longer-term shift from fertilizer dependence. That short-
term view is raising concerns: Some civil society organizations 
are sounding alarms over the FAO’s response and the agency’s 
growing coziness with corporate interests.122 A May 2022 	
report from FIAN International and Corporate Accountability 
examines the extent of the FAO’s engagement with the private 
sector and corporate interests, suggesting that the UN agency 
is increasingly vulnerable to corporate capture.123 The groups 
assert that the FAO’s promotion of fertilizer efficiency and 
digital tools, rather than advocating for the phaseout of fossil 
fuel fertilizer and alternative farming models like agroecology, 
exemplifies this influence.124

Other institutional responses to the fertilizer and food 		
security crisis, particularly by governments, reflect the strong 
corporate influence on agricultural policy: Institutions are 
prioritizing short-term chemical-intensive crop production, 
yet they are also recognizing the need for food system trans-
formation. For example, in June 2022, the US, Canada, 	
Mexico, Argentina, and Brazil issued a joint statement affirm-
ing the short-term plan to stabilize food prices and maximize 
yields and, in the long-term, build “more resilient, safe, and 
sustainable global food systems.”125 The action plan calls for 
boosting crop yields, improving the flow of trade, providing 
humanitarian assistance, and increasing access to fertilizer.126 
The plan adopts industry-promoted narratives around the 
enhanced efficiency of fertilizer, as well as around “climate-
smart” agriculture and “precision agriculture,” which involve 

optimizing agrochemical applications rather than phasing 	
out their usage. One such narrative is a framework the 		
industry calls the “4Rs:” right fertilizer, right rate, right  
time, and right place. This framework calls for using synthetic 	
fertilizer more efficiently instead of curbing its usage, thus 	
ultimately locking in toxic pollution and fossil fuels. The 
framework also promotes greater reliance on so-called  
“controlled-release fertilizers,” which are often coated in plastic, 
significantly contributing to plastic pollution in soils.127

On the other hand, the European Commission acknowledges 
the need to reduce overall fertilizer use, at least in principle, 
in its Biodiversity Strategy for 2030128 and its Farm to Fork 
Strategy.129 Therefore, the EU’s response to the current crisis 
emphasizes systemic transformation and improving agricultural 
sustainability and resilience. But the response still includes a 
short-term focus on conventional agriculture intensification. 
One of the short-term measures that the European Commis-
sion announced in March 2022 is a temporary derogation, 
allowing the production of any crops for food and feed 		
on fallow land.130 The Commission claims this derogation 	
is an “emergency measure” for 2022 and that improving 	
diversity and resilience in agricultural production remains 	
a medium-term priority.131

The short-term thinking and prioritization of chemical- 
intensive food production during a time of agricultural 		
market disruptions mirrors many governments’ emphasis in 
the energy sector on increasing fossil fuel production and 
building out new infrastructure to address the spikes in fuel 
prices. But rather than doubling down on agrochemicals and 
fossil fuels and propping up toxic industrialized systems that 
are structurally prone to shocks, governments and institutions 
need to work towards systemic transformations that can 	
ensure greater food and energy security and protect 		
human rights.

As a May 2022 report from the International Panel of Experts 
on Sustainable Food Systems explains, the current crisis “has 
provided the clearest evidence yet for the need to delink food 
and fuel by reducing reliance on synthetic fertilizer and fossil 
fuel energy in agriculture.”132 Already, the fertilizer crisis is 
causing some farmers to shift to alternative methods, such 	
as using an organic fertilizer like manure, switching to crops 
that require less fertilizer, or simply reducing nitrogen fertil-
izer application.133 Market shocks like the 2021–2022 price 
spikes in food, fuel, and fertilizer offer a unique opportunity 
to accelerate the shift away from fossil fertilizer towards more 
sustainable alternatives, which will not only enhance food 
security but also reduce reliance on fossil fuels. Such an 		
opportunity should not be squandered.
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Chemical Fertilizer Pollutes  
the Water, Air, and Soil

The overuse of synthetic fertilizers and pesticides 
results in nutrient and chemical pollution at levels 
that are exceeding planetary boundaries. Intro-

duced by scientists in 2009, the planetary boundaries 
framework “defines a safe operating space for humanity 
based on the intrinsic biophysical processes that regulate 
the stability of the Earth system.”134 The current frame-
work consists of nine biophysical processes, and the 
boundaries or limits for each indicate scientifically 
based levels of human interference in the Earth system, 
beyond which the system becomes “substantially 
altered,”135 putting human society at risk.

The planetary boundary for biogeochemical flows (re-
ferring to the cycling of nitrogen and phosphorus) is 
among the boundaries scientists say have been crossed, 
stemming directly from the extensive use of synthetic 
fertilizer.136 Much of the nitrogen and phosphorus from 
fertilizer application ends up in waterways, creating 
harmful algal blooms137 and causing eutrophication 
(and associated oxygen depletion), changes in species 
composition, and groundwater contamination.138 	
When nitrogen builds up in an aquatic environment, 	
it stimulates algae growth. Bacteria feeding on the 		
algae consume oxygen, leading to oxygen depletion 	
and the formation of “dead zones.”139 Hundreds of these  
oxygen-starved zones exist worldwide.140 The largest is 
in the Arabian Sea, and the second-largest extends over 
6,000 square miles (larger than the US state of Con-
necticut) in the Gulf of Mexico.141 The overuse of fertil-
izer intensifies the flow of nitrogen and phosphorus into 
the biosphere and oceans, disrupting natural cycles and 
resulting in significant adverse impacts on marine and 
freshwater ecosystems142 and the communities that 	
depend on them for subsistence and livelihoods.

New research published in January 2022 found that 
chemical pollution has exceeded a planetary boundary 

as a result of synthetic chemicals, including plastics and 
pesticides, and is proliferating at unsustainable rates.143 
The study determined that rising production and emis-
sions of chemicals outpace society’s ability to manage 
them with safety assessments and monitoring.144 Other 
transgressed planetary boundaries include land-system 
change, biosphere integrity (loss of biodiversity), and 
climate change.145 Restoring and maintaining healthy 
soils would help alleviate these transgressions, as many 
of the boundaries—from chemical pollution to climate 
—relate to soil health and function.146 But synthetic 
fertilizer (and pesticide) overuse degrades and pollutes 
the soil. Excess nitrogen results in soil pollution and 
may lead to soil salinity147 and acidification. According 
to the FAO and the UN Environment Programme 
(UNEP): “Soil acidification also enhances the mobili-
zation and bioavailability of certain trace elements, in-
creasing the risk to human health and the environment 
and decreasing crop growth.”148 Fertilizers themselves 
may contain contaminants such as trace metals, nega-
tively impacting soil quality and posing a risk of the 
contaminants passing through the food chain.149

The use of fossil fertilizers also contributes to air 		
pollution. The application of nitrogen-based fertilizers, 
particularly urea, may result in gaseous ammonia escap-
ing into the atmosphere in a process called ammonia 
volatilization.150 This can be harmful to both ecosys-
tems and human health.

Furthermore, agrochemical companies intentionally 
manufacture some fertilizers (and some pesticides) 		
with a thin coating or capsule, often made of plastic. 
This deliberate deployment of plastic material in the 
design of these products is a direct, growing, and com-
pletely preventable source of microplastic pollution 	
in agricultural soils, the food supply, and the wider 	
environment.151
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GHG Emissions from Fossil Fertilizer: 
Agrochemicals Are Heating the Planet

Agrochemicals contribute significantly to the climate 
crisis, but they have been largely overlooked in 		
climate policy and discussions focused on reducing 

emissions. Climate impacts occur at every stage of the agro-
chemical life cycle, from production to end use and dispos-
al.152 The manufacture of fertilizer and pesticides requires 	
significant energy inputs.153 An estimated 40 percent of the 
total energy value of hydrocarbons used in the US agriculture 
sector are used indirectly in the production of synthetic fertil-
izers and pesticides, both as an energy source and as a chemi-
cal feedstock.154 But the emissions impact, particularly for 
nitrogen fertilizer, extends beyond production—occurring 
even after the chemicals are applied to soils. This section 	
examines how nitrogen fertilizers and other agrochemicals 
contribute to climate pollution at all stages of their life 		
cycle, from synthesis to soil and crop application.

Both the production and the use of synthetic nitrogen 		
fertilizer emit carbon dioxide and other GHGs into the 		
atmosphere in globally significant quantities. New research 
released in November 2021 by scientists working with the 
organizations Greenpeace, GRAIN, and the Institute for 	
Agriculture and Trade Policy (IATP) is the first assessment 	
to account for emissions from the entire fertilizer production 
chain or life cycle, from manufacture to soil application.155 
The researchers found that synthetic nitrogen fertilizer con-
tributes to approximately 2 percent of global emissions.156 
This means the climate footprint of fertilizer exceeds that 	
of commercial aviation—an estimated 1.13 billion tonnes 	
of carbon dioxide equivalent (CO2e) came from nitrogen 	
fertilizer in 2018, compared to 918 million tonnes of carbon 
dioxide from aviation.157 More than 38 percent of fossil 	
fertilizer emissions come from its production alone, with 
field emissions and transportation making up the rest.158

Ammonia Production Is Emissions-Intensive
Ammonia, the base for nitrogen fertilizers, is the second-most 
produced chemical in the world, and this production comes 
at a steep cost in terms of climate pollution. The production 

of ammonia through the Haber-Bosch process is highly 	
energy-intensive, requiring substantial amounts of heat and 
pressure, and accounts for more carbon dioxide emissions 
than any other industrial chemical reaction.159 Ammonia 
production accounts for about 2 percent of worldwide fossil 
fuel energy use160 and is more emissions-intensive (on a 		
direct carbon dioxide basis) than steel and cement making.161 
According to the IEA: “Direct emissions from ammonia 	
production currently amount to 450 [million tonnes] CO2 
—a footprint equivalent to the total energy system emissions 
of South Africa.”162 Conventional ammonia production con-
sumes over 30 gigajoules of energy and emits over 2 tonnes 
of carbon dioxide equivalent per tonne of ammonia 		
produced.163

Beyond the intensive energy demands of ammonia production, 
the chemical reactions in the process split hydrogen from the 
hydrocarbon methane, releasing carbon dioxide. Hydrogen 
production accounts for more than half of the carbon dioxide 
emissions from the entire ammonia production process.164
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The emissions associated with making ammonia are worth 
noting, considering that the world produces almost 200 	
million tonnes of ammonia each year.165

Methane Emissions Are Vastly Underreported
In addition to carbon dioxide, ammonia production results in 
emissions of methane—a potent GHG with eighty-six times 
the warming potential of carbon dioxide over twenty years.166

Crops take up only a fraction of the nitrogen in the applied 
fertilizer; according to the IPCC, approximately 50 percent 	
of the nitrogen applied to agricultural soils is not taken up 	
by crops.170 This means roughly half of all nitrogen applied 
ends up polluting soils and waterways or is emitted to the 
atmosphere as nitrous oxide.

Though it receives less attention than carbon dioxide or 
methane in discussions on climate mitigation, nitrous oxide 	
is a much more potent GHG with a warming potential of 
about 265 times that of carbon dioxide over 100 years.171 
About 7 percent of GHG emissions come from nitrous ox-
ide.172 Agriculture accounts for approximately two-thirds of 
those emissions, and agricultural soils, in particular, are the 
dominant source due to the application of nitrogen fertilizers 
and manure on croplands.173 Nitrous oxide emissions are ris-
ing, driven primarily by increases in synthetic nitrogen fertil-
izer use and manure production.174 As the IPCC notes in its 
Sixth Assessment Report, several studies show agricultural 
nitrous oxide emissions have increased by more than 45 per-
cent since the 1980s, due mainly to the increased use of 	
nitrogen fertilizer.175 This increase in emissions tracks with 	
the growing consumption of nitrogen fertilizer: “The latest 
data document a 41% increase in global nitrogen fertilizer 
use between 1990 and 2019 corresponding with associated 
increased N2O emissions.”176

Further increases in global nitrogen fertilizer use—and con-
sequently, nitrous oxide emissions—are expected, particularly 
in emerging economies.177 The rapid rise (and continuing 
increase) in nitrous oxide emissions threatens international 
climate goals established in the Paris Agreement.178 According 
to a 2020 study quantifying global nitrous oxide sources 	
and sinks, “[o]bserved atmospheric N2O concentrations are 
beginning to exceed predicted levels across all scenarios,” 	
including exceeding all Shared Socioeconomic Pathways 	
in climate modeling used by the IPCC in its latest climate 
assessment.179 Agricultural soils emit over 3 million tonnes 	
of nitrous oxide each year.180 These emissions are concerning 
not only because nitrous oxide is a strong GHG but also 	
because it contributes to stratospheric ozone loss. Moreover, 
and as discussed further below, nitrogen is not the only 	
GHG emitted by using nitrogen fertilizers.

Urea Decomposition and Loss of Soil 		
Organic Matter: Chemical Fertilizers Emit 		
Carbon Dioxide from Soils
Soils treated with synthetic nitrogen fertilizer in the form 	
of urea are yet another source of carbon dioxide emissions. 
Urea contains carbon and oxygen (as well as nitrogen and 
hydrogen); when applied to soils, it emits carbon dioxide 	
as it decomposes and undergoes chemical reactions. 	

As the IPCC notes in its Sixth Assessment 
Report, several studies show agricultural nitrous 
oxide emissions have increased by more than 
45 percent since the 1980s, due mainly to the 
increased use of nitrogen fertilizer.

According to a 2019 study by researchers at Cornell Univer-
sity and the Environmental Defense Fund, methane emis-
sions from the US fertilizer industry are likely much higher 
than reported figures, and even exceed the US Environmental 
Protection Agency’s (EPA) estimate for methane emissions 
from the industrial sector overall.167 The researchers say there 
is still little understanding of methane emissions from the 
fertilizer industry despite the industry’s significant methane 
(fossil gas) consumption. The US has only a few dozen am-
monia fertilizer plants, and these facilities use fossil gas both 
for fuel and feedstock. Some methane is inevitably emitted 
due to incomplete fuel combustion, incomplete chemical 	
reactions in fertilizer production, or leaks. In an attempt to 
assess the scale of methane emissions from the US fertilizer 
industry, the researchers used remote sensing technology 	
to measure fugitive methane emissions downwind of six US 
ammonia fertilizer plants. They calculated the estimated emis-
sions rate at 0.34 percent. Scaled to the entire US fertilizer 
industry, this rate suggests that the fertilizer industry could 
emit 28,000 tonnes of methane annually—140 times higher 
than the fertilizer industry’s self-reported figure of 200 
tonnes.168

Nitrogen Fertilizer Overuse Has Dramatically 
Raised Nitrous Oxide Levels
In addition to the GHG emissions from the production of 
nitrogen fertilizer, emissions also occur once producers apply 
that fertilizer to the soil. When nitrogen fertilizer is applied, 
some of it is released into the atmosphere as nitrous oxide, a 
potent GHG. Soils naturally produce nitrous oxide through 
nitrification and denitrification, and an increase in available 
nitrogen, such as through the addition of nitrogen fertilizer, 
boosts these processes and results in more nitrous oxide.169 
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Figure 5

Global Lifecycle GHG Emissions from Nitrogen Fertilizer
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Credit: Data from a study in Scientific Reports.

Therefore, the carbon dioxide that was fixed in the urea during 	
production is ultimately released into the atmosphere. These 
emissions are estimated at around 130 million tonnes of car-
bon dioxide per year globally,181 or 86 ± 39.1 million tonnes 
of carbon dioxide equivalent by another estimate.182 In the 
US, emissions from urea fertilizers totaled 5.3 million tonnes 
of carbon dioxide equivalent in 2019, according to US EPA 
data.183 Alarmingly, the EPA reports that carbon dioxide 
emissions from urea fertilization have risen by 121 percent 
between 1990 and 2019 due to the increasing application 
of urea to soils.184

Additionally, chemical fertilizers contribute to the loss of soil 
organic matter, which is an important carbon sink. Depleting 
this organic matter means that even more carbon is released 
into the atmosphere. Applying synthetic fertilizer accelerates 
the decomposition of soil matter and subsequent release of 
carbon dioxide by stimulating microbial activity in soils. Soil 
microbes feed on and decompose soil organic matter, and in 
the process, they release carbon dioxide. It is estimated that 
for every kilogram of organic matter decomposed, 1.5 kg of 
carbon dioxide is released.185 Scientific observations confirm 
the impact of nitrogen fertilizer depleting soil carbon. Soil 

Credit: Data from a study in Scientific Reports.

https://www.nature.com/articles/s41598-022-18773-w
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scientists at the University of Illinois, for example, analyzed 
historical and present soil samples and found that soil organic 
carbon had sharply declined over time, in line with increasing 
inputs of synthetic nitrogen.186 Their findings bust the myth 
that nitrogen fertilizers enhance crop residues and build up 
soil carbon. As the researchers state in the 2007 study: “As 
opposed to the usual assumption, fertilization was of little, 	
if any, benefit for soil [carbon] sequestration. Rather, the 	
only significant [soil organic carbon] changes detected 		
were net losses.”187

Reducing soil organic matter not only releases carbon but 	
it makes soils less healthy and productive overall. Soil organic 
matter facilitates water retention and naturally provides nutri-
ents to plants, and it is critical to healthy soil functioning. 
Restoring soils with organic matter is therefore vital to 		
sustainably managing soils, protecting biodiversity, and 		
lowering atmospheric carbon dioxide.

Agrochemical Dependency Is  
Disastrous for the Climate
Synthetic fertilizer and pesticide consumption, which prolif-
erated during the twentieth century and continues to grow in 
some regions, has a significant climate cost. According to the 
IPCC, the global food system is responsible for “21–37 percent 
of total GHG emissions,” including “9–14 percent from crop 
and livestock activities.”188 Fertilizers make up a significant 
portion of those emissions—along their entire supply chain. 
Energy use in food supply chains, including fertilizer, is con-
sidered the largest contributor to carbon dioxide emissions 
from the food system outside of the farm gate. In 2018, 	

non-carbon dioxide emissions (namely methane and nitrous 
oxide) accounted for more than three-quarters of total 		
on-farm production emissions, and synthetic fertilizers 	
were the second-largest contributor.189

As laid out above, synthetic nitrogen fertilizer is especially 
harmful in terms of its climate impact. Its use has increased 
nearly 900 percent since 1961, and the FAO projects synthetic 
nitrogen fertilizer consumption will increase by 50 percent 
(from 2012 levels) by 2050—a trend that is simply incompat-
ible with achieving international climate goals and respecting 
planetary boundaries.190 “There needs to be a global phase-
out of N[itrogen] synthetic fertilizers if we are to end agricul-
ture’s contribution to the climate and other ecological crises,” 
a research brief from Greenpeace, GRAIN, and IATP explains.191 
But political responses to the current crises lead the world 	
in the opposite direction. To understand the reasons for the 
lack of effective policies, one needs to analyze how corporate 
interests stand in the way of accelerating such a phaseout. 
These interests in the agrochemical industry are more aligned 
with fossil fuel companies than one might realize, suggesting 
that the fight against industrialized, chemical-dependent 	
agriculture is the same as the resistance against coal, oil, and 
gas projects—that is, the fight to end fossil fuel pollution. 
The second part of this report examines the fertilizer indus-
try’s plans to profit from the climate crisis and energy tran-
sition through greenwashing gambits like hydrogen or 		
ammonia with CCS, and explores the synergies between 	
the fertilizer and fossil fuel industries in promoting these 	
false climate solutions.
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BOX 2 

Corporate Producer Profiles: Who Profits from Fossil Fertilizer?

A handful of large corporations control the vast 		
majority of synthetic fertilizer production. Such 		
industry concentration is not unique to fertilizers; 	

corporate consolidation is prominent throughout the indus-
trial food chain, from seeds to pesticides to farm equip-
ment.192 Other industries have also seen increasing market 
concentration, including oil and gas.
	 Fertilizer companies tend to consolidate or merge to 
profit from economies of scale and account for the limited 
geographic availability of raw materials used in fertilizer pro-
duction.193 Only a handful of countries, including Russia, the 
US, India, Canada, and China, control the majority of raw 	
materials used to produce the main types of fertilizer (namely 
nitrogen, phosphorus, and potassium fertilizers).194 According 
to the FAO, the biggest nitrogen-producing countries in 2020 
were China, India, the US, Russia, and Egypt.195 State control 
of fertilizer production is relatively common in the industry, 
with some national governments, like China, Saudi Arabia, 
and Norway, owning large shares of fertilizer companies.196

	 As a leading oil and gas producer, the US is also a global 
hotspot for fossil fertilizer production, with plans underway 
for both new plants and expansions or upgrades to existing 
facilities. Just a few companies now largely control this pro-
duction. As mentioned previously, the number of nitrogen 
fertilizer producers in the US fell from forty-six to thirteen 
between the 1980s and mid-2000s. By 2019, just four firms 
accounted for 75 percent of domestic production.197

	 The following profiles present an overview of some 		
of the biggest nitrogen fertilizer companies. In addition to 
this list, it is important to recognize that major oil and gas 
companies, which produce fossil feedstocks for agrochemi-
cals as well as the fossil fuels that power fertilizer production, 
also stand to benefit and profit from increased production 
and use of fertilizers.

Nutrien
Headquarters: Saskatoon, Saskatchewan, Canada
Nutrien is a Canadian fertilizer company formed in 2018 from 
a merger of Agrium and PotashCorp.198 Nutrien is the third-
largest nitrogen producer in the world, with over 7 million 
tonnes of gross ammonia capacity and the capability to pro-
duce over 11 million tonnes of nitrogen products.199 Nutrien 	
is also the world’s largest potash (potassium chloride (KCl)) 
fertilizer producer. Nutrien operates thirteen nitrogen produc-
tion facilities, including six in Canada, six in the US, and one in 

Trinidad and Tobago.200 In 2021, Nutrien recorded approximately 
USD3.2 billion in net earnings201 and over 10 million tonnes 	
in nitrogen sales volumes.202

CF Industries
Headquarters: Deerfield, Illinois, United States
CF Industries is an American company that claims to be the 
world’s largest manufacturer of ammonia.203 CF Industries 
produces over 10 million short tons of ammonia annually204 
and operates nine ammonia and nitrogen production 		
facilities in Canada, the US, and the UK.205 In the US, there 
are five production plants, including two in Oklahoma 		
(Verdigris and Woodward), one in Yazoo City, Mississippi, 	
one in Port Neal, Iowa, and one in Donaldsonville, Louisiana 
(it is the world’s largest). In Canada, there are two facilities—
one in Medicine Hat, Alberta, and one in Courtright, Ontario. 
The facilities in England have recently faced production 		
pauses due to high fossil gas prices,206 with the plant in Ince 
expected to close permanently207 and the Billingham plant 
once again put on a production halt in August 2022.208 The 
nine facilities have a total production capacity of approxi-
mately 10.5 million short tons of ammonia.209 In 2021, the 
company’s net earnings or sales totaled USD6.54 billion.210

	 The company was founded in 1946 as Central Farmers 
Fertilizer Company and became CF Industries in 1970.211 The 
company has traditionally operated as a fertilizer producer, 
though recently, it adopted a broader strategy of providing 
hydrogen and ammonia for the energy sector. CF Industries 
rebranded in March 2021, with a new logo representing a 	
blue and green ammonia molecule and a new strategy and 
mission emphasizing “clean energy.” The company says 	
this is “a natural evolution of our existing strategy and 		
is consistent with our existing business model.”212

Yara
Headquarters: Oslo, Norway
Yara, which is 40 percent owned by the Norwegian 
government,213 is the world’s second-largest ammonia pro-
ducer.214 According to company reporting posted on Febru-
ary 8, 2022, it has an annual ammonia production capacity 
of 8.4 million tonnes.215 Yara was initially founded in 1905 as 
Norsk Hydro and became Yara International ASA in 2004.216 
In 2021, the company reported revenues of USD16.6 billion 
and currently operates in sixty countries around the globe.217
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OCI N.V.
Headquarters: Amsterdam, Netherlands
OCI N.V. is a chemicals company that makes nitrogen fertil-
izers, nitrogen-based fuels, and methanol.218 The company 
started as a construction business in Egypt in 1950 and got 
into the nitrogen fertilizer business in 2005, establishing 	
itself in fertilizer markets in the US, Europe, and the Middle 
East/North Africa (MENA) region after that.219 OCI says it 	
produces 16.2 million tonnes of nitrogen and methanol and 
claims to be the number three global fertilizer producer.220 
The company operates nine production sites globally.221 In 
2021, OCI reported total revenues of about USD6.3 billion.222 
Key OCI subsidiaries that produce nitrogen fertilizer include 
Fertiglobe, OCI Nitrogen, and Iowa Fertilizer Company. 		
Fertiglobe—formed in 2019 as a joint venture between 		
OCI (58 percent ownership) and the Abu Dhabi National Oil 	
Company (ADNOC) (42 percent ownership)223—is the largest 
producer of nitrogen fertilizers in the MENA region, with an 
annual 	production capacity of 6.7 million tonnes of urea 	
and ammonia.224

Koch Fertilizer
Headquarters: Wichita, Kansas, United States
Koch Fertilizer is a company under the holding company 
Koch Ag & Energy Solutions, which is a subsidiary of the 	
conglomerate Koch Industries. Koch Ag & Energy Solutions 
operates four companies—Koch Fertilizer, Koch Methanol, 
Koch Energy Services, and Koch Agronomic Services.225 The 
rebranding of Koch Fertilizer and the establishment of the 
holding company occurred in 2014, according to a company 
announcement, reflecting the broader trend of the fertilizer 
business expanding into the energy sector.226 As a Koch 	
executive said in the announcement, Koch Fertilizer has 
“grown and globalized this business and expanded beyond 
fertilizer. This name change and reorganization will better 
position us to continue to innovate and pursue even more 
strategic growth opportunities within the agriculture and 	
energy sectors.”227

	 Koch Fertilizer (and affiliates) has been operating since 
1988228 and claims to produce and distribute more than 10 
million tonnes of fertilizer annually. Koch Fertilizer operates 
four production facilities in the US and one in Canada.229

Sinofert
Headquarters: Beijing, China
Sinofert is the largest fertilizer manufacturer in China. It is a 
subsidiary of the State-owned petrochemical conglomerate 
Sinochem.230 Sinofert is listed on the Hong Kong Stock Ex-
change, with Sinochem as the controlling shareholder and 

Nutrien as the second-largest shareholder.231 According to the 
firm’s website, Sinofert is “devoted to becoming the country’s 
main organizer of the domestic supply chain in the field of 
nitrogenous fertilizers” and is “aggressively expanding inter-
national marketing channels to export greater amounts of 
fertilizer to markets in South Asia, Southeast Asia, Europe 
and the Americas.”232

EuroChem
Headquarters: Zug, Switzerland
EuroChem has produced synthetic nitrogen, phosphorus, 	
and potassium fertilizers since 2001. The enterprise operates 
globally, serving markets including North America and Africa, 
and owns production facilities in China, Belgium, Lithuania, 
and Russia.233 In 2021, the company reported 19.1 million 
tonnes of fertilizer sales and USD10.2 billion in revenue.234 
EuroChem operates several nitrogen production plants in 
Russia, including the Nevinnomysskiy Azot and Novomos-
kovskiy Azot plants (the latter of which ranks as Russia’s 	
largest urea producer) and the EuroChem Northwest plant, 
which has an annual production capacity of one million 
tonnes of ammonia.235 The company is building a second 	
EuroChem Northwest plant adjacent to the original, with 	
an expected annual production capacity of 1 million tonnes 	
of ammonia.236 EuroChem is Russia’s largest producer of 	
ammonia, urea, and nitrogen fertilizers, accounting for 	
20.8, 21.5, and 20.9 percent of Russia’s production in 2021, 
respectively.237 Until March 2022, at least 90 percent of shares 
in EuroChem were beneficially owned by Russian billionaire 
Andrey Melnichenko, who founded and controls a similar stake 
in coal energy company SUEK.238 Melnichenko transferred 
ownership and control of EuroChem to his wife, Aleksandra 
Melnichenko, who was added to the European Commission’s 
list of sanctioned individuals in June 2022.239

SABIC Agri-Nutrients Company
Headquarters: Riyadh, Saudi Arabia
SABIC (Saudi Arabian Basic Industries Corporation) Agri-
Nutrients is the major fertilizer producer in Saudi Arabia 	
and was formed in November 2020 under a share purchase 
agreement with the State-owned petrochemical enterprise, 
SABIC.240 It was formerly established as the Saudi Arabian 
Fertilizer Company (SAFCO). Oil giant Saudi Aramco controls 
70 percent of shares in SABIC.241 In July 2022, it announced 	
a relocation of its headquarters from Jubail Industrial City 	
to the Saudi Arabian capital, Riyadh.242 The company manu-
factures mainly ammonia and urea.243 In 2021, the company 
reported a sales volume of roughly 5 million tonnes of 		
fertilizer product.244
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PART 2
Laundered Emissions:  

Fertilizer Companies Are Pushing  
Blue Hydrogen and Blue Ammonia  

as False Climate Solutions
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As discussed in Part 1 of this report, the agrochemicals industry is at the heart  
of a toxic system of industrial agriculture that is driving climate change, toxic  
pollution, biodiversity loss, and ecosystem destruction. Meanwhile, as the global 
community seeks to address those crises, the fossil fuel sector is betting on a com-
bination of carbon capture and hydrogen production to maintain its extractive 
business model and expand into new markets. The fossil fertilizer industry and 
the processes it already uses to make its products hold the keys to this new model 
that purports to solve the climate challenge of hydrocarbon combustion by  
using the hydrogen and managing the carbon.

In reality, this proposed model of carbon capture with hydrogen and ammonia 
production is more of the same, deepening global dependence on fossil fuels and 
worsening the climate crisis while entrenching the industrial agriculture model. 
Not only do agrochemical companies stand to profit from this pivot to hydrogen, 
but they are poised to enable a new generation of fossil fuel reliance under the 
guise of climate action. This part of the report will explore why the fossil fuel  
sector is set on a carbon capture and hydrogen strategy, how the fossil fertilizer 
industry factors into and benefits from that strategy, and how fertilizer companies 
are aligning themselves with it.
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Hydrogen, Ammonia, and Carbon 
Capture as Fossil Fuel Enablers

The production of nitrogen fertilizer requires the creation 
of hydrogen, ammonia, and often urea, through carbon 
capture and utilization. These are the critical techniques 

that the oil and gas industry hopes to promote to stave off 	
a transition away from fossil fuels. The fertilizer industry 	
is situated to assist that effort and take advantage of it.

The use of and interest in hydrogen, ammonia, and carbon 
capture differ between the fertilizer and oil and gas industries, 
but there is still significant overlap. As explained in Part 1, 
nitrogen is a critical nutrient for plant growth. It is naturally 
available to crops through ecologically sound farming prac-
tices. Still, with input-reliant industrial agriculture, where the 
soil is degraded from pesticide use and monocrop cultivation, 
it must be added to the soil with synthetic fertilizers. The 	
fossil fertilizer industry, therefore, is primarily interested in 
nitrogen. Nitrogen fertilizer is produced by first combining 
hydrogen with nitrogen from the air via the Haber-Bosch 

process, creating ammonia. Ammonia is toxic and reactive 
and needs to be stabilized for use as fertilizer. Most fertilizer 	
is made by then combining ammonia with carbon dioxide to 
produce urea, which is stable and can be applied to soils. (The 
other major nitrogen fertilizer is ammonium nitrate, which 	
is also an explosive.) Historically, the fertilizer industry has 
used hydrogen, ammonia, and carbon capture as a way to 	
get nitrogen out of the air and into stable fertilizers.

The fossil fuel sector, by contrast, promotes carbon capture, 
hydrogen, and to a lesser extent, ammonia as core pillars of 
an energy transition that perpetuates or even increases fossil 
fuel use. The premise of this interrelated set of approaches 	
is that the energy from fossil fuels can be packaged without 
the carbon dioxide emissions from fossil fuel combustion. 
The fossil fuel industry’s interest in hydrogen and ammonia 	
is in their capacity as energy carriers—ways to transmute the 
energy from fossil fuels without the carbon in the hydrocarbons 
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from which they are derived. CCS is the process by which the 
industry proposes enabling continued production and use of 
fossil fuels while purporting to eliminate their carbon dioxide 
emissions.

CCS as a Lifeline for the Fossil Fuel Industry
CCS is a key enabler of continued fossil fuel usage. By its very 
nature, CCS serves to enable an underlying emitting activity. 
The oil and gas industry touts CCS as a climate solution and 
is investing heavily in developing CCS projects around the 
world.245

Carbon capture, utilization, and storage (CCUS) is pitched 	
as a way to separate carbon emissions from fossil fuel use. In 
reality, it fails to do so and instead entrenches the industries 
whose harms it is meant to ameliorate.246 CCUS is the central 
process by which the fossil fuel sector proposes to keep hy-
drocarbon combustion an integral part of the global econo-
my, as it, in theory, reduces emissions from the process. In 
practice, carbon capture systems often fail to meet capture 
targets, exacerbate emissions up- and downstream, and lock 
into place the fossil fuel system from which the global 		
community needs to transition rapidly.247

CCS technology has several steps,248 each with a track record 
of unmet promises and failures.249 First, some of the carbon 
dioxide is removed from waste streams, such as a smokestack 
at a coal-fired power plant, usually via a chemical absorbent. 
Whatever has been removed can be concentrated and pressur-
ized, then transported to a final destination wherein it can 
either be utilized for some purpose or injected underground 
for ostensibly permanent storage.

CCS is heavily subsidized, with fossil fuel and other interests 
seeking additional policy support.250 In the US, the primary 
subsidy for CCS is a tax credit generally referred to by its tax 
code section, 45Q. The tax credit pays per tonne of carbon 
dioxide captured and either stored or used in a process called 
enhanced oil recovery (EOR). The newly-enacted Inflation 
Reduction Act of 2022 significantly boosts carbon capture 
through the 45Q credit, including raising the credit value (from 
USD50/tonne to USD85/tonne for geologic sequestration 
and USD35 to USD60/tonne for usage or EOR), lowering 
the annual capture threshold requirements, and extending the 
timeframe for facilities to claim the credits.251 Beyond Section 
45Q, the US government has also directly supported carbon 
capture research, development, and deployment through loan 
guarantees and direct grants.252 The EU does not have a direct 
per-tonne subsidy of the same kind, but does maintain several 
other forms of support.253 Other countries, such as the UK, 
Canada, and Australia, have some form of government 		
support for CCS deployment to various degrees.254

To date, the overwhelming majority of the capacity for car-
bon dioxide captured for storage has been used for EOR.255 
EOR with carbon dioxide involves injecting pressurized 	
carbon dioxide into tapped oil fields to push out additional 
oil and has been conducted in the US for over fifty years.256

Though EOR can be performed with several techniques, 	
using carbon dioxide is particularly effective, and the oil in-
dustry has limited supplies of available and affordable carbon 
dioxide. Securing supplies of carbon dioxide is a key priority 
for the oil industry as it seeks new sources of oil.257 The 		
push for subsidized development of a vast network of CCS 
facilities and infrastructure is, in large part, an effort to 		
secure cheap and plentiful carbon dioxide.

In practice, carbon capture systems often fail 
to meet capture targets, exacerbate emissions 
up- and downstream, and lock into place the 
fossil fuel system from which the global 
community needs to transition rapidly.

Other than for use in EOR, there is little financial incentive to 
capture and store carbon dioxide from waste streams without 
subsidies or a regulatory requirement to do so. As will be dis-
cussed below, fertilizer companies do capture a fraction of their 
emissions for use in urea manufacture, but that carbon dioxide 
is neither the majority of emissions nor is it actually stored, 	
as it is released when the urea decomposes. Moreover, gas 	
separation plants processing raw fossil gas must separate the 
carbon dioxide from the gas before selling it, but often simply 
vent the carbon dioxide once separated. To date, the majority 
of CCS capacity has been applied to carbon dioxide separated 
during gas processing and, as noted above, used for EOR.258

Widespread deployment of carbon capture is not a solution 
to the climate crisis.259 The capture process removes only a 
fraction of emissions from the underlying source—often a 
smaller fraction than projected by proponents—and is often 
only deployed for a limited part of a given facility’s emissions. 
Carbon capture also incurs a significant energy penalty,260 
counteracting any capture benefit and increasing upstream 
emissions from oil, gas, and coal production. Finally, by keep-
ing such facilities operating and extending their economic 
lives, CCS presents a major obstacle to the necessary tran-
sition away from fossil fuels.

The industrial agriculture system is bound up in the ongoing 
effort to develop CCS systems. The cost of carbon capture 	
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Figure 6
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(in financial, energetic, and material terms) is closely corre-
lated with the concentration of carbon dioxide in the waste 
stream from which it is being removed. When carbon dioxide 
represents all or most of the waste gases in a smokestack, 	
capturing it is comparatively easier than capturing the same 
amount of carbon dioxide from a waste stream containing 
other gases and pollutants. The more concentrated the carbon 
dioxide in the stream, the cheaper the process. Because they 
produce relatively concentrated waste streams of carbon diox-
ide, hydrogen, ammonia, and ethanol production are among 
the more amenable processes to which carbon capture can 	
be applied and are a major component of the current wave 	
of announced and planned carbon capture projects.261 These 
projects, particularly in the US, hope to take advantage of 
generous tax subsidies and provide another source of revenue 
beyond the marketing of their primary products. Notably, 
and as discussed below, the four existing fertilizer plants with 
CCS send their captured carbon dioxide for use in EOR.

Hydrogen and Ammonia as Laundered  
Fossil Fuel
As the energy, transportation, and industrial sectors turn 
away from direct use of oil and gas as fuels, they face a choice 
of energy alternatives. Even carbon capture proponents ac-
knowledge that the applicability of point-source capture is 
inherently limited, and there will need to be replacements for 
other current fossil energy uses.262 Hydrogen and ammonia 
are proposed as options to decarbonize various facets of 		
industry, energy and power production, and transportation. 
Because neither hydrogen nor ammonia molecules contain 
carbon, they do not release carbon dioxide when burned 	
or otherwise combined with oxygen, as in a fuel cell.

Hydrogen has several possible uses as a source of energy 	
and heat; however, very few of these uses outweigh the ben-
efits of other alternatives. Hydrogen can be combusted like 

methane and create high temperatures, making it suitable 	
for industrial processes that require high heat and significant 
power. Hydrogen can also be used in a fuel cell, wherein it 
electrochemically reacts with oxygen to produce electricity 
rather than directly combusting. Finally, hydrogen can be 
used as a chemical reactant to make steel, eliminating the 
need for coke (a coal-based fuel) or other carbon-based 	
agents in the process. While it is true that these processes 	
do not release carbon dioxide at the point of use, to determine 
hydrogen’s full climate impact, calculations must consider 	
its entire life cycle and its impacts on the broader transition 
from fossil fuels.

When made from truly renewable energy, green hydrogen 
may have a role to play in climate solutions, though that con-
tribution is likely to be modest. So-called “green hydrogen” 	
is produced by running electricity through water to separate 
it into its constituent parts, hydrogen and oxygen. If powered 
by renewable energy sources, this hydrogen would, in fact, 	
be untethered to fossil fuels and would produce no GHG 
emissions during its production. But green hydrogen is 		
expensive to produce, and there are only a limited number 	
of circumstances where it will be a good substitute for fossil 
fuels relative to other options, especially compared to mea-
sures that reduce fossil fuel demand or switch to electrifica-
tion. Electrolyzing water requires large amounts of energy 
and water, presenting constraints on how much green hydro-
gen can and should be produced. It is estimated, for example, 
that 9 tonnes of water are required to produce 1 tonne of 
green hydrogen, and if the water needs to be purified, the 
amount of water required will double.263

Moreover, hydrogen, regardless of its provenance, is explosive 
—it can explode when it mixes with ambient air, for example264 
—and is difficult to transport.265 Finally, though it does 		
not contain contaminants or particulates, hydrogen produces 
nitrogen oxides when burned, creating toxic risks if it is used 
in industrial applications or domestic gas lines. Green hydro-
gen is, therefore, not a panacea for the energy transition but, 
rather, one potential solution for a limited number of use 	
cases. Any such uses will involve significant risks and trade-
offs; therefore, hydrogen should only be used where there 	
are no better options for electrification or decarbonization.

For now, a green hydrogen economy is nowhere in sight. 
Currently, nearly all hydrogen is produced from fossil fuels in 
one form or another and emits significant GHGs throughout 
production. Nearly 80 percent of hydrogen is made through 	
a process called steam reforming, where fossil gas or gasified 
coal is blasted with steam to peel hydrogen away from the 
oxygen and carbon atoms in the coal, gas, and water.266 		
Most of the remaining 20 percent of hydrogen comes 		
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from high-temperature processes like oil refining or steam 
cracking, whereby hydrocarbons are rearranged, and some 
hydrogen is split off in the process.267 In these cases, the 	
hydrogen is typically fed back into the refinery or cracker, 
used onsite, and not marketed as a product. In total, 98 per-
cent of all hydrogen used in ammonia production comes 
from either gas (72 percent) or coal (26 percent).268

The steam reforming process is extremely emissions-intensive, 
releasing GHGs via two routes. Primarily, carbon dioxide is 
the other chemical product of combining steam and either 
fossil gas or gasified coal, and so reforming entails significant 
process emissions. Still more emissions result from the fossil 
fuels burned to produce the steam itself and power the reform-
ing unit. In the case of coal-to-hydrogen processes, there are 
additional emissions from coal gasification, which requires 
large heat and energy inputs as well. Ultimately, fossil-based 
hydrogen is an extremely emissions-intensive energy source 
and, even compared to fossil fuels, “lead[s] to higher global 
emissions in most applications.”269 The US government, 	
however, continues to subsidize fossil-based hydrogen; for 
example, the Inflation Reduction Act of 2022 contains tax 
credits for so-called “clean hydrogen,” which includes hydro-
gen production resulting in up to 4 kg of carbon dioxide 
equivalent emitted per kilogram of hydrogen produced.270

The fossil fuel and agrochemicals industries’ proposed solution 
to this problem is so-called “blue” hydrogen—an industry-
coined term.271 Despite the colorful and benign-sounding 
name, blue hydrogen is produced through the same basic 
processes as ordinary hydrogen (also called “gray hydrogen”). 
It is made from the same fossil fuel feedstocks. The “blue” 	
in blue hydrogen refers to the addition of carbon capture 	
to reduce carbon dioxide emissions from the production 	
process. As discussed above, carbon capture is a flawed 		
and false solution to the climate crisis, but in the context 	
of hydrogen production, it has additional notable drawbacks. 
Because gray hydrogen uses fossil fuel as a feedstock in addi-
tion to a power source, the upstream emissions from oil and 
gas drilling or coal mining represent a significant portion 	
of the overall emissions from hydrogen production. Adding 	
carbon capture equipment (and the “blue hydrogen” label) 
not only fails to address this source of emissions but also 	
exacerbates it, as the capture process requires additional 		
energy and, therefore, additional fossil fuel production.

The significant lifecycle emissions from blue hydrogen 		
undermine any purported climate benefit. This is particularly 
true of hydrogen produced from fossil gas, where methane 
emissions from gas production are an enormous source of 
GHGs. A seminal study of the lifecycle emissions for blue 
hydrogen production, including real-world estimates of 

methane emissions and carbon dioxide capture rates higher 
than those demonstrated in practice, found that replacing 
direct gas use with blue hydrogen would increase overall 
emissions once the emissions from gas production were taken 
into account.272 Moreover, given the additional gas required 
to run a carbon capture unit, the study found only modest 
differences between blue and gray hydrogen lifecycle emis-
sions.273 The researchers conclude that blue hydrogen “is 	
best viewed as a distraction” and has no role in a carbon-	
free energy system.274

The significant lifecycle emissions from blue 
hydrogen undermine any purported climate 
benefit. This is particularly true of hydrogen 
produced from fossil gas, where methane 
emissions from gas production  
are an enormous source of GHGs.

Criticism of the study reveals how blue hydrogen proponents 
rely on unrealistic assumptions to make the climate math 
work out. The primary critical response to the study asserts, 
“it is possible for blue hydrogen to have significantly lower 
equivalent CO2 emissions than the direct use of N[atural] 
G[as], provided that hydrogen production processes and 
CO2 capture technologies are implemented that ensure a high 
CO2 capture rate, preferably above 90%, and a low-emission 
NG supply chain”275 (emphasis added). Critically, and as 	
noted by the original study authors, the calculations supporting 
the use of blue hydrogen rely on low supply chain methane 
emissions and high carbon dioxide capture rates that are 	
simply unfounded in real-world experience.276 Specifically 	
on the issue of methane, which “dominates the greenhouse 
gas footprint of blue hydrogen,”277 the IEA found in a recent 
report that “methane emissions from the energy sector are 
about 70% greater than the sum of estimates submitted 	
by national governments.”278

Governments nonetheless are increasingly promoting and 
investing in the hydrogen sector, thus further subsidizing 	
fossil fuels since nearly all hydrogen production is currently 
fossil-based. While some government initiatives or plans may 
emphasize green hydrogen, blue hydrogen is likely to play 	
a large part in scaling up the hydrogen sector. According to 
the IEA, seventeen countries had released hydrogen strategies 	
by late 2021 and had committed at least USD37 billion 	
to hydrogen development;279 around half of these national 
hydrogen strategies include a significant role for fossil-based 
hydrogen paired with CCS.280 Australia and Japan, for 		
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example, are committing nearly USD1 billion and roughly 
USD6.5 billion in public funds, respectively, for hydrogen 
development that includes both green and blue forms of 	
production.281 In Canada, the Alberta government is invest-
ing USD11.19 million in a blue hydrogen facility developed 
by Air Products Canada, a project that is also backed by the 
national government.282 The US is also overtly subsidizing 
blue hydrogen. As discussed above, the Inflation Reduction 
Act of 2022 considers hydrogen production that emits up 	
to 4 kg of carbon dioxide equivalent per kilogram of hydro-
gen to be “clean” and qualify for tax credits. The Infrastruc-
ture Investment and Jobs Act signed into law in 2021 further 
allocates USD8 billion for constructing “clean hydrogen” 
hubs, with requirements that at least one hub be dedicated 	
to fossil-based “clean hydrogen” and at least two hubs be 	
located in significant gas-producing regions.283

In addition to exacerbating rather than alleviating the climate 
crisis, the development of blue hydrogen risks increasing 
global reliance on gas. Converting gas into hydrogen already 
consumes a significant amount of energy. Because the amount 
of energy consumed by the hydrogen production process is 
greater than the energy stored in the hydrogen produced, 	
hydrogen is essentially only used in industrial processes, and 
only very rarely as an energy carrier. Adding carbon capture 
to the steam reforming process requires even more energy 
input to produce the same amount of usable hydrogen. 		
Transitioning activities from fossil fuels to blue hydrogen 	
is, therefore, not only a problem from a climate perspective. 
In the context of the war in Ukraine, as efforts are made 	
to reduce the world’s dependence on gas, blue hydrogen 
threatens to do just the opposite.

Fossil Fuel Interests Are Boosting  
Hydrogen and Ammonia
Fossil fuel companies and aligned interests are unsurprisigly 
suggesting a central role for hydrogen and ammonia in the 
energy transition. In addition to directly investing in hydro-
gen projects, oil companies are promoting hydrogen through 
industry groups and their own modeled scenarios.

Because hydrogen is primarily made from fossil fuels, 		
particularly fossil gas, the existing oil and gas industry has 	
a lot to gain from a rise in hydrogen production. In its Net 
Zero by 2050 report, for example, the IEA projects that 		
40 percent of hydrogen production in 2050 will still come 
from fossil gas.284 A 2020 report from the US Department 	
of Energy, relying on an earlier IEA report, Energy Technology 
Perspectives 2017, projected that “by 2050, fossil fuels will 
remain the primary source of hydrogen for the United 		
States (~75%), Europe (~65%), and Japan (~85%).”285

Climate strategies built on hydrogen are heavily influenced 	
by this oil and gas industry agenda. The Hydrogen Council, 
an industry group that advocates for hydrogen-friendly 		
policy, contains as steering members Shell, BP, Total Energies, 
Saudi Aramco, Equinor, and ADNOC, among others.286 
Chevron and Shell, among other companies, contributed to 	
a 2020 study of hydrogen deployment in the US by the Fuel 
Cell and Hydrogen Association—an industry association 	
promoting hydrogen use for energy.287

Beyond participating in such joint projects, oil companies are 
building hydrogen into their business plans. BP, for example, 
is pursuing hydrogen as a core part of its business strategy. 
The company predicts that “hydrogen could have more than 
a 15% share in total global energy consumption by 2050” 
and is hoping hydrogen can “reinvent” natural gas.288 BP is 
planning a major blue hydrogen facility in England and has 
already signed agreements with four companies to offtake 	
the hydrogen—including CF Fertilisers.289

The Norwegian petroleum company Equinor is advancing 
another blue hydrogen project in England. The Hydrogen to 
Humber (H2H) Saltend project will involve hydrogen and 
ammonia production at Saltend Chemicals Park,290 a petro-
chemicals cluster that already produces ammonia. The Nor-
wegian fertilizer firm Yara is among the companies also oper-
ating there.291

The Saudi Arabian oil major Saudi Aramco is also increas-
ingly getting into the hydrogen and ammonia business. 		
In 2020, the company collaborated with fertilizer producer 
SABIC (Saudi Arabian Basic Industries Corporation) Agri-
Nutrients on what was reportedly the world’s first shipment 
of blue ammonia, delivering 40 tons to Japan for power gen-
eration. More recently, the two Saudi companies announced 
in August 2022 that they had received certifications recogniz-
ing the production of blue ammonia and hydrogen, including 
37,800 tons of blue ammonia from SABIC Agri-Nutrients 
and 8,075 tons of blue hydrogen from Aramco. The oil major 
aims to produce up to 11 million tons of blue ammonia  
annually by 2030.292

ExxonMobil has also expressed interest in blue hydrogen. 	
As stated in its 2021 Energy & Carbon Summary: “As a world 
leader in both natural gas production and CCS, ExxonMobil 
is well-positioned to play an important role in this potential 
area of the energy transition.”293 In March 2022, the com-
pany announced plans to construct a blue hydrogen plant 	
in Baytown, Texas, with the intention of using the hydrogen 
to fuel petrochemical production.294
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ExxonMobil is eyeing opportunities in ammonia as well. 	
In 2022, the company signed an agreement with three other 
companies to explore the production and distribution of 
green hydrogen and ammonia at Exxon’s Slagen terminal in 
Norway. The press release states, “ExxonMobil is exploring 
opportunities to use ammonia as a low-emission and high-
efficiency energy carrier, particularly to ship and store 		
hydrogen over long distances.”295

Hydrogen and Ammonia Present Significant 
Risks and Face Significant Challenges
Despite its advantages, hydrogen has many feasibility con-
straints. Hydrogen as a gas has a very low energy density by 
volume and requires a massive amount of space for storage. 
These space constraints can be reduced by liquefying and 	
thus condensing the hydrogen. Unfortunately, hydrogen is 
extremely hard to liquefy, requiring immense pressure and 
very low temperatures to do so. This makes hydrogen rela-
tively infeasible for transportation uses where large amounts 
of fuel must be stored onboard, especially shipping and 		
aviation (the two modes of transport most often considered 
“hard to abate” from an emissions perspective).296

to produce and ammonia requires more on top of that. This 
increases the costs and introduces additional sources of emis-
sions. For ammonia to be truly zero-carbon, not only would 
the hydrogen need to come from electrolysis powered by 	
renewables, but the air separation and Haber-Bosch processes 
necessary for ammonia production would also need to be 	
renewably powered.297

Ammonia is extremely toxic, limiting its uses as a fuel. At 
moderate concentrations, ammonia irritates the eyes, nose, 
and respiratory tract. At high concentrations, it is—according 
to The Fertilizer Institute—“[p]romptly lethal.”298 Exposure 
of any kind can be dangerous, as ammonia “may be fatal if 
inhaled, ingested or absorbed through skin.”299 Ammonia 	
is also highly corrosive, adding additional complications 	
to any fuel system in which it is used.300 Finally, even when 
combusted as intended, ammonia can release toxic nitrogen 
oxides, as its constituent nitrogen is combined with oxygen 	
in the air.301 Ammonia-powered fuel cells, alternatively, are 
extremely undeveloped and are not likely to be widely 		
commercially available for quite some time, if ever.302

The push for an extensive hydrogen economy, therefore, 	
presents two related climate risks. First is that the perceived 
need for green hydrogen will seem to justify a buildout of 
blue hydrogen as a “bridge fuel.” Given the climate impact 	
of blue hydrogen, the long lifetimes of such projects, and the 
limited need for hydrogen of any kind, this bridge fuel con-
cept should be rejected outright. Spiking fossil fuel prices 	
and Russia’s ongoing invasion of Ukraine further demonstrate 
the folly of investing in this fossil-based hydrogen, for which 
prices have risen by over 70 percent since the start of the 	
invasion.303 Blue hydrogen has no place in the energy tran-
sition. Second, the belief in a need for unconstrained green 
hydrogen and ammonia could itself derail the energy transi-
tion, as renewable energy may be diverted into hydrogen 	
production, where direct electrification would be a simpler 
and safer route.

The push for hydrogen and ammonia also threatens to 		
entrench the synthetic fertilizer industry. Because fertilizer 
companies already produce hydrogen and ammonia as pre-
cursors to fertilizer, they are well-positioned to take advantage 
of policies and programs supporting their production and 
use. Not only do these companies stand to benefit financially 
from subsidies for hydrogen and carbon capture, but they 	
can also capitalize on new opportunities for misleading 		
greenwashing of their products.

Not only do these companies stand to benefit 
financially from subsidies for hydrogen and 
carbon capture, but they can also capitalize  
on new opportunities for misleading 
greenwashing of their products.

Ammonia is proposed as a solution to the practical limita-
tions of hydrogen as a transport fuel. Ammonia is produced 
by combining three parts hydrogen with one part nitrogen, 
and like pure hydrogen, it can be burned or used in a fuel cell 
without producing carbon dioxide emissions. Unlike hydro-
gen, ammonia is stable as a liquid at much higher tempera-
tures and much lower pressures and is, therefore, much easier 
to condense, transport, and store. Ammonia is, therefore, 
sometimes referred to as a “hydrogen carrier”—a vehicle to 
bring the GHG benefits of hydrogen to applications where 
hydrogen would be unsuitable.

Despite the conceivable possibilities, ammonia is limited 	
in its potential applications due to its complex production 
process and toxic risks. Hydrogen requires significant energy 
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Carbon Capture in the  
Fertilizer Sector

Fertilizer companies are poised to play a major role 	
in broader industry plans to deploy carbon capture 
globally. Fertilizer producers already employ a limited 

carbon capture process to make urea, and much of the exist-
ing carbon capture capacity in use is for fertilizer production. 
Moreover, because ammonia production is considered 		
one of the lowest-cost carbon capture opportunities, CCS 	
deployment for hydrogen and ammonia is critical to the 	
larger project of justifying a buildout of carbon capture 
equipment and infrastructure.

Proponents of carbon capture—including the fertilizer 		
industry—often turn to ammonia production as an example 
of an industrial process for which carbon capture is well- 
suited.304 Ammonia production is considered to have one 	
of the lowest per-ton costs for capturing carbon.305 Moreover, 
the industry has a long history of capturing and using carbon 
dioxide—though at only modest levels. Because carbon 		
dioxide is a key feedstock for urea production, the fertilizer 
industry captures less than half of the carbon dioxide pro-
duced onsite and feeds it back into the production process.306 
Though most carbon that is captured and stored has been 	
used for EOR, the fertilizer industry is the largest user of 	
carbon that is captured but not stored (and instead re-released 
into the atmosphere once the urea-based fertilizers decom-
pose).307 Because the carbon dioxide is not stored, the vast 
array of fertilizer plants that use their own carbon emissions 
as a feedstock are not included in most lists of CCS facilities, 
including, for example, the Global CCS Institute’s running 
list of projects.308 According to the Global CCS Institute, 	
the global capture capacity for all currently operating CCS 
projects is 41.5 million tonnes per year of carbon dioxide.309 
By contrast, global fertilizer production uses about 130  
million tonnes of carbon dioxide per year.310

Carbon capture does not and cannot solve the climate 		
problems inherent in fertilizer production. As a preliminary 
matter, and as detailed more fully above, carbon capture is 

expensive and often fails to meet capture targets. It simply 
may not work if installed. But even if it were to work as 		
proponents claim, carbon capture leaves several of fertilizer’s 
climate problems wholly unaddressed. First, carbon capture 
will not eliminate upstream emissions from oil and gas drill-
ing or coal mining and will, in fact, make them worse, as 
more energy will be needed to operate the carbon capture 
equipment. Second, carbon capture is typically only applied 
to the process stream of the steam methane reformer, a sig-
nificant—but not the only—source of emissions from fertil-
izer production. The actual emissions from the steam genera-
tion and the energy required for the subsequent processes 	
to make ammonia and urea—energy consumption accounting 
for nearly half of the emissions from urea production311—are 
often left out.312 Finally, because the end product is unchanged, 
the fertilizer produced will still release nitrous oxide and 	
carbon dioxide when applied to soils.

Despite these shortcomings, the fertilizer industry is aligned 
with fossil fuel interests in pursuing carbon capture. In addi-
tion to the widespread internal use of captured carbon within 
facilities for urea production, four significant CCS projects 
are operational at fertilizer plants, with a fifth in advanced 
development, according to the Global CCS Institute. All four 

Carbon capture does not and cannot solve 	
the climate problems inherent in fertilizer 
production. It is expensive and often fails to 
meet capture targets. It simply may not work 	
if installed. But even if it were to work as 
proponents claim, carbon capture leaves 
several of fertilizer’s climate problems 		
wholly unaddressed.
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of the currently operating CCS projects at fertilizer plants sell 
the captured carbon dioxide for use in EOR.313 A closer look 
at the fertilizer plants with CCS reveals deeper connections 
between fertilizer and the fossil fuel industry.

The Enid fertilizer plant in Oklahoma, owned by the Koch 
Nitrogen Company since 2003, is the second-oldest CCS 
project in the world. It has been running CCS operations 
since 1982. Koch Nitrogen (a subsidiary of Koch Fertilizer) is 
a part of the broader umbrella of Koch Industries, which also 
includes significant direct fossil fuel operations. The carbon 
dioxide captured at the Enid plant is used for EOR.314

Nutrien operates two of the four fertilizer plants with CCS. 
Carbon capture operations have been running at Nutrien’s 
nitrogen plant in Geismar, Louisiana, since 2013 and at its 
plant in Redwater, Alberta, since 2020. Nutrien’s board of 
directors is full of current or former fossil fuel executives, 	
including links to TC Energy, Direct Energy, Marathon Pe-
troleum, Imperial Oil, and Petróleo Brasileiro.315 The carbon 
dioxide captured at these plants is used for EOR.316

The fourth fertilizer plant connected to EOR operations is 
the Coffeyville Resources Nitrogen Fertilizer plant in Coffey-
ville, Kansas. Coffeyville Resources is a subsidiary of the oil 
refining company CVR Energy.317 Rather than using fossil 	
gas as a feedstock, the Coffeyville Resources facility processes 
petroleum coke, an oil refining byproduct, to make hydrogen 
and, ultimately, fertilizer.318

One CCS project in the fertilizer sector is under active devel-
opment. The Wabash Valley Resources facility near Terre 
Haute, Indiana, is a former coal gasification plant that has 
been converted to ammonia production. Though it is unclear 
where the captured carbon dioxide will go, the facility claims 
it will use CCS to capture 1.5–1.75 million short tons of 	
carbon dioxide per year and transport the captured carbon 	
for geologic sequestration.319 Of the three major partners in 
the project, one is the Oil and Gas Climate Initiative,320 a 
combined investment fund from twelve major oil and gas 
companies.321 Notably, recent communication from the com-
pany suggests it is either pivoting to hydrogen production 	
or at least branding itself as such.322 The ability of such 		
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projects to shift their focus and framing from agrochemicals 
to energy demonstrates the increasing convergence of these 
two sectors.

Two additional projects in the US are in the early stages as 
part of a broader carbon capture network. The Midwest and 
Great Plains region—a hub of industrial agriculture dominated 
by corn, which is used to synthesize ethanol—is currently a 
major target for a CCS buildout. At least three carbon dioxide 
pipelines—from developers Summit Carbon Solutions, 		
Navigator CO2 Ventures, and Wolf Carbon Solutions in 	
partnership with Archer Daniels Midland Co.—are current-	
ly planned for the “Corn Belt” to transport emissions from 
Midwest ethanol and fertilizer production.323 While the etha-
nol industry is the main customer for these pipeline projects, 
fertilizer producers are also in the mix. Iowa Fertilizer Com-
pany (a subsidiary of OCI) signed a deal to participate in 
Navigator’s carbon dioxide pipeline.324 Another fertilizer 	
company called Northern Plains Nitrogen announced a 	
partnership with Summit Carbon Solutions on a new plant 
to produce blue ammonia (ammonia made with blue hydro-
gen) in North Dakota to supply “low-carbon” nitrogen fertil-
izer to farmers in the northern US and Canada. According 	
to the announcement, Summit will transport the captured 
carbon dioxide to a storage site in central North Dakota.325 	
It is unclear (as of publication time) if the project is moving 
forward.326

Finally, CF Industries is pursuing carbon capture at two 	
of its existing US locations, in Yazoo City, Mississippi, and 
Donaldsonville, Louisiana,327 as well as a potential new facility 
in Ascension Parish, Louisiana (where Donaldsonville is 	
located). The company describes its Donaldsonville complex 
as “the world’s largest and most flexible ammonia production 

facility,”328 and seeks to produce 1.7 million short tons of 
blue ammonia there annually.329 It is unclear whether this 
ammonia will be intended for fertilizer production or if it will 
be sold for fuel or energy production. Upon announcing the 
project, CF Industries’ CEO stated: “We believe that ammo-
nia will play a critical role in accelerating the world’s transi-
tion to clean energy and that demand for blue ammonia for 
this purpose will grow meaningfully in the coming years.”330 
CF Industries is also planning a new USD2 billion blue 	
ammonia facility to be sited in Ascension Parish, Louisiana, 
with the ammonia intended for export.331 The other planned 
project at an existing facility in Yazoo City is estimated to be 
about a quarter of the size of the Donaldsonville project.332 
Notably, Yazoo County (in which Yazoo City sits) was the site 
of a major carbon dioxide pipeline leak in 2020 that hospital-
ized forty-nine people, leaving many with chronic ailments.333

The fertilizer industry is further eyeing CCS opportunities in 
other countries such as Canada, France, and the Netherlands, 
among others. An announcement in July 2021, for example, 
revealed that Yara is partnering with several other companies 
including Oil Majors ExxonMobil and Total (rebranded 	
as TotalEnergies) and chemical firm Borealis (which makes 
fertilizer) to develop CCS infrastructure in the industrial 	
basin of Normandy in France, where Yara also operates the 	
Le Havre ammonia production plant.334 And on August 29, 
2022, Yara announced that it had signed a deal with Oil 	
Majors Shell, Equinor, and TotalEnergies to transport and 
store captured carbon through the oil companies’ Northern 
Lights partnership, which aims to transport captured carbon 
dioxide to Norway and, starting in 2024, inject it offshore 
into sub-seabed reservoirs in the North Sea.335 Per the deal, 
Yara would supply approximately 800,000 tonnes of carbon 
dioxide captured from its Sluiskil ammonia plant in the 
Netherlands starting in 2025.336

The use of carbon capture remains a clear point of connection 
and alignment between the fertilizer industry and oil and 	
gas interests. As a poignant example, in an April 2021 letter 
to the Alberta Environment and Parks agency, the Canadian 
fertilizer lobby expressed interest in taking advantage of an 
investment tax credit opportunity for CCUS projects included 
in Canada’s 2021 budget plan.337 The industry group noted 
concern that the tax credit excludes EOR projects—suggesting 
that the interests of the fertilizer industry and the oil industry 
are linked when it comes to promoting carbon capture. As 
Fertilizer Canada states in the letter: “This technology not 
only offers opportunities for the oil and gas industry, but 	
also presents significant opportunities for Alberta’s fertilizer 
industry.”338 The oil industry’s experience with CCS has been 
used to increase production via EOR for decades, and this 
trend is likely to increase.
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Figure 7

US Fossil Fertilizer and Blue Ammonia Buildout Plans
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Ammonia Complex

Pre-Construction Blue Ammonia New Build18.

TX 
TEXAS

$2.5 billionSan 
Patricio 

Enbridge Ingleside 
Energy Center

Announced Blue Ammonia/ 
Blue Hydrogen

Credit: Data from Environmental Integrity Project’s Oil & Gas Watch database. See the Appendix 
for more information about each of the sites, as well as an overview of buildout plans outside the US. 

Expansion19.

TX 
TEXAS

$500 millionGalveston Gulf Coast 
Ammonia Plant

Under Construction Ammonia/Urea New Build17.

LA 
LOUISIANA

Je�erson 
Parish

Dyno Nobel 
Ammonia 
Production Facility

Pre-Construction Ammonia/Urea Expansion

8. LA 
LOUISIANA

$2 billionAscension 
Parish 

Nutrien Geismar 
Ammonia Plant

Announced Blue Ammonia New Build

4.

IN 
INDIANA

$2.4 billion Posey Midwest Fertilizer — 
Nitrogen Fertilizer 
Manufacturing Facility

Pre-Construction Ammonia/Urea  New Build

KS

EXPANDED
HOTSPOTS:

Credit: Data from Environmental Integrity Project’s Oil & Gas Watch 
database. See the Appendix for more information about each of the 
sites, as well as an overview of buildout plans outside the US.

https://oilandgaswatch.org/
https://oilandgaswatch.org/
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BOX 3 

The Deep and Pervasive Intersections Between  
the Fossil Fuel and Fertilizer Industries

Existing CCS facilities and potential projects demonstrate 
many intersections between the fossil fuel and fertilizer 
industries. On the other side of the petrochemical industry, 

plastic and polymer production is often more clearly connected 
to oil and gas, as many of the Oil Majors have chemical divisions 
that produce polymers from naphtha (an oil refining product) 
or natural gas liquids (NGL) (a byproduct of gas separation). 
Fertilizers are primarily—although as demonstrated by the 
Coffeyville Resources facility, not exclusively—produced from 
primary products of fossil fuel production, namely gas and 
coal. As such, the companies that produce fertilizers are often 
separate—at least superficially—from those that produce 	
or refine fossil fuels.
	 Nonetheless, the historic and continuing links between 
the fossil fuel and agrochemical industries are deeper and 	
far more pervasive than widely recognized. As a corporate 
history of petrochemical and agrochemical giant Dow 	
Chemical succinctly explained: “The road to success for a 	
petrochemical company such as Dow runs right through the 
oil path. That is where its raw materials, or feedstocks, 		
come from, as well as the fuel gases that provide a key 		
energy source.”339
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technology to convert oil-field methane directly to chemicals 
led to a major corporate acquisition in 1938 to secure the 
technology and the staff that pioneered it.342 By the early 
1940s, the company’s growing list of petroleum industry 	
clients and its own growing need for energy and feedstocks 
led to a major expansion of its Gulf Coast operations;343 		
as one historian explained, Dow “built the Texas plant on 
cheap gas.” Recognizing the critical role of oil and gas as 
both a feedstock and product in its own right, Dow began 	
its own oil and gas production and transport business in 	
1946 and remained active as an oil and gas producer for 
many decades.344

	 Dow’s trajectory is far from unique. Chemical giant E.I. 	
du Pont de Nemours and Company was an early mover in 
petrochemicals generally and agrochemicals specifically. In 
the wake of World War I, DuPont leveraged its ties with the 
US government to secure access to the Haber-Bosch process 
and other commercial secrets from German agrochemical 
giant BASF.345 Like Dow, DuPont also had early and extensive 
ties to oil and gas production. In addition to partnering with 
Standard Oil and General Motors on ethyl gasoline, DuPont 
and the du Pont family invested heavily in the oil and gas 
sector. By the 1960s, the company, and the family that 		
controlled it held investments in more than a dozen major 	
oil companies.346

	 Similarly, since 1969, BASF has owned a controlling stake 
in Wintershall, Germany’s largest producer of crude oil and 
natural gas. Wintershall remained a wholly owned subsidiary 
of BASF until May 2019, when it was merged with Deutsche 
Erdoel AG, an international oil and gas company. BASF retains 
a controlling 72 percent stake in the merged company, now 
called Wintershall Dea.347

As a corporate history of petrochemical and 
agrochemical giant Dow Chemical succinctly 
explained: “The road to success for a 
petrochemical company such as Dow runs 
right through the oil path. That is where its 	
raw materials, or feedstocks, come from, as 
well as the fuel gases that provide a key 
energy source.”

	 The history of Dow itself is emblematic in this regard. In 
1931, Dow created the Ethyl-Dow Company as a joint venture 
with Ethyl Corp (a joint venture by DuPont-owned General 
Motors and Standard Oil) to produce the massive quantities 
of bromine needed to produce leaded “ethyl gas”—the leaded 
gasoline that engendered a multigenerational public health 
crisis.340 Dow entered the oil-field chemical business in 1932 
and remains an active player in the industry today.341 Even as 
Dow’s interest in converting its own waste streams into a new 
ammonia profit stream increased, its interest in acquiring the 
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ration) and director Michael Hennigan (current President and 
CEO of Marathon Petroleum Corporation).352 Similarly, direc-
tors of OCI N.V. are or have been executives at BP, Forest 	
Oil Corporation, and SandRidge Energy,353 and one of its 	
subsidiaries shares a director with ExxonMobil.354

	 This phenomenon is not limited to companies based 	
in the US and the EU. SABIC Agri-Nutrients is a division of 
SABIC, which is 70 percent owned by oil and gas giant Saudi 
Aramco.355 Chinese fertilizer giant Sinofert is controlled by 
chemical giant Sinochem, which also produces oil and gas 	
in nine countries, including China, Brazil, Colombia, and 		
the US.356

	 Beyond these direct connections and the use of fossil 	
gas as a feedstock for fertilizer production, several oil and 	
gas companies also have direct stakes in industrial agricul-
ture through their chemicals divisions, particularly those that 	
produce pesticide ingredients. As discussed in Part 1, both 
ExxonMobil and ChevronPhillips Chemical produce pesti-
cides.357 Similarly, Shell’s Chemicals portfolio includes a 		
wide array of pesticide and agrochemical precursors.358
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	 Koch Industries, which owns both Koch Ag & Energy 	
Solutions and Koch Fertilizer,348 has extensive investments 
and operations in oil and gas production, transport, and 	
refining.349 Through the Koch Family Foundation, Koch 		
Industries’ owners spent more than USD145 million to 		
finance climate denial groups between 1997 and 2018.350

	 Prior to being spun off in 2004, Yara was the agro-	
chemical division (Hydro Agri) of Norsk Hydro. Norsk Hydro 
entered the oil and gas business in the 1960s and became 	
a major producer in the North Sea petroleum industry for 
nearly four decades. Shortly after Yara was created, Norsk 
Hydro merged its oil and gas operations into a new entity, 
StatoilHydro, with Norway’s State-owned oil company Statoil 
(now Equinor). Yara’s current and former board members 
have been directors or executives at Equinor.351

	 Board members overlap between other major fertilizer 
companies and major oil, gas, and coal producers. The major-
ity of the Nutrien corporate board has direct ties to the oil 
and gas industry, including current board chair Russell Girling 
(former CEO of TransCanada Pipeline and TC Energy Corpo-
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Fertilizer Companies Are Betting  
on Hydrogen and Ammonia

Hydrogen and ammonia are increasingly receiving 		
attention and investment as an alternative to fossil 
fuels. As a producer of both hydrogen and ammonia, 

the fertilizer industry is poised to capitalize on the growing 
use of these chemicals and sees itself as a key player in a new 
hydrogen economy—through the potential for massive new 
subsidies for infrastructure; the expansion of massive, publicly 
subsidized new markets for their products; and new narra-
tives that give a globally harmful industry a new veneer 		
of sustainability.

As with the oil and gas industry, proposals for the production 
of green hydrogen and green ammonia (ammonia made with 
green hydrogen) are limited or misleading, and the pivot to 
hydrogen amounts to a continuation of much of the same. 
Moreover, regardless of their source, synthetic nitrogen fertil-
izers have the same climate and environmental impacts when 
applied to soils and are inextricably linked to input-intensive 
agriculture. Replacing nitrogen fertilizers’ fossil fuel feedstock 
with green ammonia does nothing to address emissions from 
soils, including nitrous oxide and carbon dioxide emitted 
from decomposing urea. It does, however, provide an entic-
ing marketing opportunity for ammonia producers and 		
a potential pathway to expand their business.

The Fertilizer Industry Sees Opportunity 		
in Hydrogen and Ammonia
The fertilizer industry views new markets for hydrogen 		
and ammonia as an opportunity to expand production and 
market share. The industry already produces these interme-
diate products. So it is well-placed to expand production of 
hydrogen and ammonia if or as markets for them develop.

At present, there is a limited market for either hydrogen or 
ammonia. The majority of all hydrogen (60 percent) is either 
used for fertilizer production or for removing sulfur from 	
oil in refineries.359 Ammonia, similarly, is used primarily 	
for fertilizer production and secondarily for other chemical 
applications.360 In both cases, neither hydrogen nor ammonia 

is currently used at any large scale for storing or producing 
energy. However, according to one analysis by Citibank as 
reported by Reuters, for example, green ammonia represents 	
a USD7.25 billion opportunity for fertilizer producers by 
2030, an estimate that figures sales of twenty million tonnes 
annually of clean shipping fuels.361 (Global ammonia sales 
currently total 180 million tonnes.)362 Overall, ammonia 	
usage could increase more than fivefold, reaching over 1,000 
million tonnes by 2050, as ammonia producers scale up 	
new markets for their products, such as applications in power 
storage and shipping fuel. “This would be the largest demand 
growth of any basic chemical intermediate by 2050,” a new 
report on chemical sector sustainability pathways states.363

As a producer of both hydrogen and ammonia, 
the fertilizer industry is poised to capitalize on 
the growing use of these chemicals and sees 
itself as a key player in a new hydrogen 
economy.

The push for hydrogen and ammonia economies must be 	
understood as efforts to create new markets, not merely the 
evolution of existing markets and infrastructure. In this 		
new market is where companies see the opportunity. To gain 
public and government support, blue hydrogen is portrayed 
as a bridge towards green hydrogen—a claim that is as mis-
leading as calling fossil gas a bridge towards a renewable 	
energy future.364

The fertilizer industry’s interest in hydrogen and ammonia 	
is clear in statements from industry executives. Dr. Antoine 
Hoxha, technical director of Fertilizers Europe, describes 	
the fertilizer industry’s view of ammonia as a “‘missing link’ 
in making decarbonisation a reality.”365 According to an 	
interview with David Herrero Fuentes of Fertiberia (a Spanish 
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fertilizer and ammonia producer) and Tove Andersen (execu-
tive vice president at Yara at the time), the fertilizer industry 
executives view ammonia as an “enabler” of the hydrogen 
economy. “Ammonia will increasingly be linked to energy, 	
as a carrier for hydrogen, which creates different market 	
dynamics than when it was only used as a fertiliser. We view 
this as a huge business opportunity,” Andersen said.366 As 	
CF Industries’ CEO Tony Will told Reuters: “We absolutely 
could be known more for being a clean energy company 	
than an ag supplier.”367

The fertilizer industry is already pushing blue ammonia 		
with multiple projects announced or underway. As previously 
mentioned, CF Industries is planning a new blue ammonia 
facility in Louisiana, designed for exporting the ammonia to 
Asia.368 Yara is collaborating with partners in Japan to estab-
lish a “clean” ammonia (including blue ammonia) global sup-
ply chain and domestic distribution network. In June 2022, 
Yara announced an agreement with the Japanese export credit 
agency Japan Bank for International Cooperation.369 Yara 
previously announced agreements with other Japanese part-
ners, including one in October 2021 involving Japan’s largest 
power company and a Japanese petroleum products supplier, 
with the intention “to discuss cooperation among major 	
players in the power generation, agriculture, and oil refining 
industries.”370 In the Middle East, a fertilizer producer called 
Fertiglobe, formed as a partnership between OCI N.V. 		
and ADNOC, is planning to produce blue ammonia at its 
existing plant in the Ruwais Industrial Complex in Ruwais, 
Abu Dhabi. In August 2021, Fertiglobe announced plans 	
to enable the United Arab Emirates’ first sale of blue 		
ammonia from that facility to a company in Japan.371

Additionally, Fertiglobe is partnering on a planned new blue 
ammonia facility located in the TA’ZIZ Industrial Chemicals 
Zone adjacent to the Ruwais Complex.372 In the Netherlands, 
the Port of Rotterdam is exploring opportunities to import 
blue ammonia produced in Norway to support the emerging 
hydrogen economy for fuel and fertilizer production. Blue 
ammonia could be shipped to the Port of Rotterdam in 2025 
and is expected to be used in industries like fertilizer and 
shipping.373

Fertilizer companies are also interested in hydrogen as a 	
product as well as a feedstock for ammonia. In addition to 
major oil companies such as ADNOC, BP, Equinor, Shell, 
and TotalEnergies, both CF Industries and OCI N.V. are 
steering members of the Hydrogen Council.374 In evaluating 
the financial draw of hydrogen, CF Industries expects hydro-
gen to be a high-value product and its most profitable, 		
with nearly ten times the margin of ammonia fertilizer.375

Agrochemical Companies Attempt  
to Green Their Image
Agrochemical companies, particularly fertilizer companies, 
are attempting to position themselves as climate champions 
despite the continued climate impacts of their products. 
Companies are rebranding as clean energy companies, 		
promoting the use of CCS, and overemphasizing the role 	
of green hydrogen in their business models. A broad review 	
of statements from major fertilizer companies reveals this 
shift in messaging and business strategy. Moreover, despite 
claims of shifting to cleaner production practices, the fertil-
izer industry continues to operate in an emissions-intensive 
manner. Minor investments in green hydrogen or green 	
ammonia production are touted as signs of a major industry 
pivot when in reality, they are minute components of 		
overall industry production.
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CF Industries is now describing itself (for example, on 		
its website) as a “clean energy” company. In March 2021, 	
it rebranded with a new logo representing a blue and 		
green ammonia molecule.376 Fertilizers Europe also recently 
rebranded with a new blue and green logo,377 a suggestive 
representation of the broader industry promotion of blue and 
green ammonia. Despite not currently pursuing any green 
ammonia projects, Nutrien is actively promoting itself as 	
a low-carbon ammonia producer.378

CF Industries is launching the first large-scale green ammonia 
project in the US at its flagship plant in Donaldsonville, 	
Louisiana, with a gross ammonia production capacity of 	
4.3 million short tons per year.379 The project will produce 
about 20,000 short tons of green ammonia per year380—	
only a small fraction of the site’s total ammonia production. 
CF projects green ammonia production across its network 	
to reach 450,000 short tons by 2026 and 900,000 short tons 
by 2028, ambitious targets that themselves are still less than 
one-tenth of CF’s current ammonia production of over 		
10.5 million short tons.381

Yara also is pursuing lower-carbon ammonia and expects that 
this will provide new business opportunities in the emerging 
hydrogen economy. Yara is a founding partner of the Green 
Hydrogen Catapult initiative, which strives to scale up green 
hydrogen fiftyfold over the next six years and drive costs 
down to below USD2/kg.382 And in early 2021, the company 
launched a new business unit called Yara Clean Ammonia 	
to explore growth potential in the green ammonia and 		
hydrogen space.383

Moreover, Yara is capitalizing on the green ammonia market-
ing opportunity by promoting what it calls “green fertilizers,” 
or fertilizers produced from ammonia using renewable 		
electricity instead of fossil fuels.384 While Yara claims these 
fertilizers will have an 80–90 percent lower carbon footprint 
compared to fossil-based fertilizers, the company does acknowl-
edge that they will not be completely fossil-free;385 indeed, 
parts of the production process will remain energy-intensive 
and, therefore, will consume fossil fuels. Furthermore, pro-
ducing fertilizers from green ammonia fails to address the 
significant GHG emissions that result from fertilizer usage. 
And finally, these “green fertilizers” do not even exist yet, 	
nor have they been proven to earn the “green” label. Yara 	
says the first batch of these fertilizers will come from its 		
green ammonia pilot project in Porsgrunn, Norway, which 
the company aims to have operational by 2023.386

Outside of Norway, Yara is developing green ammonia 		
projects in Australia and the Netherlands, among other loca-
tions. The Australian project will allow for green hydrogen 

production at Yara’s ammonia facility in Pilbara and will 	
initially produce 3,700 tonnes of green ammonia per year.387 
On average, the Pilbara plant produces over 800,000 tonnes 
of ammonia per year,388 so nearly all of the ammonia produc-
tion will continue to rely on fossil fuels. In the Netherlands, 
Yara is working with the Danish clean energy firm Ørsted 	
to build a green ammonia project for Yara’s ammonia plant in 
Sluiskil. The green hydrogen to make the ammonia would be 
made from a 100 megawatt electrolyser powered by offshore 
wind—developed by Ørsted—and would generate 75,000 
tonnes per year of green ammonia. That amount would meet 
only a small fraction, about 10 percent, of the capacity of one 
of the ammonia units at the Sluiskil plant.389 As noted earlier, 
Yara recently announced a larger blue ammonia deal from 	
the same facility.390

Similarly, OCI N.V. proclaims on its website that the 		
company is “[d]riving the decarbonization of food, fuel, and 
feedstock.”391 Despite this positioning, the company touts 	
the strategic location of its operations near fossil gas fields 
and pipeline networks,392 reflecting its continued long-term 
dependence on fossil gas energy and feedstocks. Of five 
claimed “Clean Ammonia” projects listed on the OCI web-
site, none is currently operational as of late August 2022.393 
The two largest projects, both in the US, would produce blue 
fertilizer and ammonia by adding carbon capture to existing 
fossil gas production processes.394 A third project in the 	
Netherlands would capture a small amount of methane from 
waste sources to modestly supplement a standard fossil (gray) 
hydrogen production plant.395 Additional blue ammonia 
projects in the United Arab Emirates, discussed earlier in 	
this report,396 do not currently appear on OCI’s “Clean 		
Ammonia” website. As the present report details, such 		
CCS, blue hydrogen, and blue ammonia projects will further 
entrench the fossil economy while exacerbating, not mitigat-
ing, the climate crisis. Just two projects would produce green 
ammonia from renewable energy. The ammonia project 	
proposed by the NortH2 consortium, in collaboration with 
fossil fuel companies Shell, Equinor, and RWE, and currently 
in the “feasibility stage,” would avoid just 900,000 tonnes 	
of carbon dioxide when it comes online in 2030.397 The 	
final project, Egypt Green, projected to come online in 2022, 
would produce just 90,000 tonnes per year of green ammonia 
at an OCI Fertiglobe facility in Egypt.398 This represents just 
1 percent of Fertiglobe’s claimed production capacity of 	
6.5 million tonnes of urea and ammonia per year.399

Since any announced green ammonia projects would amount 
to only a very small fraction of total ammonia production at 
given locations, it would not be a stretch to view these initiatives 
as little more than greenwashing. Despite its claims of becoming 
cleaner, the fertilizer industry is as emissions-intensive as ever.
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Conclusion

As the international community seeks to respond 	
to the interconnected crises of climate, biodiversity, 
hunger, and pollution, the fundamental role that 

coal, oil, and gas have played and continue to play in uphold-
ing and feeding a destructive system has been overlooked for 
too long. The ongoing war in Ukraine has laid bare the geo-
political and security risks of relying on fossil fuels and fossil 
agrochemicals. Deepening that reliance not only enhances 	
the power of fossil companies and their government allies 	
but further pushes us beyond safe planetary boundaries 		
and undermines human rights.

The fossil fertilizer industry is a key player in these intersecting 
ecological crises. The production and use of fertilizer from gas 
and coal tie our food system to the instabilities and harms of 
a fossil fuel economy. Fossil fertilizers represent an enormous 
source of GHG emissions that is often overlooked when 	
addressing the climate impacts of industrial agriculture. At 
the same time, excess nitrogen also leads to eutrophication, 	
a process that results in algal blooms, dead zones, and fish 
kills, pushing society far beyond the planetary boundary for 
nitrogen pollution. And the petroleum-derived pesticides 	
that fossil fertilizers necessitate—along with the microplas-
tics through which both are increasingly delivered—further 
erode soil quality, damage ecosystems, and harm human 
health. Together, these toxic, interwoven, and intrinsic ele-
ments of the fossil economy are driving us rapidly (and soon, 
irreversibly) beyond the planetary safety zones for climate, 
nitrogen, pollution, and biodiversity loss alike.

For over a decade, Big Oil has been betting on petrochemicals 
(chief among them fertilizer and plastics) as an escape hatch 
as energy shifts to renewables. Companies that directly rely 
on petrochemical feedstocks for their products are portraying 
themselves as part of the solution rather than as the root of 
the problem that they are. Fertilizer production is one of the 
central ways in which the fossil fuel industry seeks to launder 
its emissions to simulate climate action. Through the pursuit 
of blue hydrogen and ammonia, fossil fertilizer companies 	
are seeking to cash in on generous subsidies while expanding 
into new markets for hydrogen and ammonia as energy. 	

The growing government support threatens to turbocharge 
the fertilizer industry, providing it with financial windfalls, 
new markets, and opportunities for greenwashing. Blue 		
hydrogen and blue ammonia will do little to reduce emis-
sions from fertilizer production and threaten to exacerbate 
emissions from energy systems.

Moreover, as fertilizer companies position themselves as 	
climate-forward companies, they distract from the funda-
mental unsustainability of their products and the harm that 
they cause—from additional GHG emissions from fertilizer 	
application to the environmental injustices inflicted on 		
communities living next to production sites or farms, to 	
the eutrophication of waterways due to excessive nitrogen.

The linear, input-reliant model of industrial agriculture is 	
in need of a profound transformation to resilient, regenera-
tive models that enhance food sovereignty while sustaining 
and restoring ecosystems and the communities that depend 
on them. This requires urgently reducing our reliance on 	
fossil fertilizers and the pesticides and plastics with which 
they are increasingly coupled. Chemical inputs in agriculture 
are not vitally necessary for food security; on the contrary—
they undermine food sovereignty.

There are many alternatives to synthetic fertilizer and pesti-
cide usage with sustainable farming models that minimize or 
eliminate reliance on petroleum-based agrochemicals. From 
agroecology to organic agriculture to regenerative farming 
systems, a multitude of alternative models exist to transform 
agriculture to be healthier and more resilient while feeding 
communities with better food.

A conversation on how we can achieve those transformations 
must start long before toxic agrochemicals enter our soils. As with 
the climate and plastic pollution crises, we have seen that address-
ing the problem at its roots requires confronting fossil fuel 
pollution along the entire life cycle. At a time of surging fossil 
fuel, fertilizer, and food prices, and with the escalating climate 
crisis as a backdrop, the case for truly transitioning away from 
fossil fertilizer and fossil fuels altogether has never been clearer.
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Appendix

State

County  
(or Borough/
Parish) Company Facility Project Name Status Project Type Classification Sector

Potential 
CO2e (short 
tons/year) Cost

AK Kenai Peninsula 
Borough

Nutrien Kenai Nitrogen  
Operations Facility

Kenai Nitrogen  
Operations Facility 
Restart

Pre-Construction Ammonia/Urea Restart Synthetic Fertilizers 2,197,970 USD140 million

IA Lee Iowa Fertilizer 
Company

IFC Fertilizer Complex IFCo CCSi Announced Blue Ammonia Expansion Synthetic Fertilizers

IA Webster Koch Fertilizer Fort Dodge Nitrogen 
Plant

Fort Dodge Ammonia 
Expansion Project

Under  
Construction  
(expected comple-
tion in fall 2022)ii

Ammonia/Urea Expansion Synthetic Fertilizers USD140 million

IL Douglas Cronus Chemicals Cronus Ammonia 
Plant

Cronus Ammonia Plant Pre-Construction Ammonia/Urea New Build Synthetic Fertilizers 1,822,415 USD1.762 billioniii 

IN Posey Midwest Fertilizer 
Company

Midwest Fertilizer— 
Nitrogen Fertilizer 
Manufacturing Facility

Midwest Fertilizer Pre-Construction Ammonia/Urea New Build Synthetic Fertilizers 1,615,044 USD2.4 billion

KS Ford Koch Fertilizer Dodge City Nitrogen 
Facility

Dodge City UAN  
Expansion Project

Announced Ammonia/Urea Expansion Synthetic Fertilizers USD30 millioniv 

LA Ascension Parish CF Industries Donaldsonville 
Nitrogen Complex

Donaldsonville 
Upgrades—including 
Nitric Acid Upgrades 
Project and Blue  
(and a pilot Green) 
Ammonia Projects

Announced Several projects: 1) 
Nitric Acid Upgrades 
(chemical used in 
nitrogen fertilizer 
production); 2) Blue 
Ammonia; 3) Pilot 
Green Ammonia

Expansion Synthetic Fertilizers USD41 million 
(Nitric Acid 
Upgrades); USD199 
million (Blue 
Ammonia); USD100 
million (Pilot  
Green Ammonia)

LA Ascension Parish CF Industries Blue Ammonia Plant Announcedv Blue Ammonia New Build Synthetic Fertilizers USD2 billion

LA Ascension Parish PCS Nitrogen 
Fertilizer (parent 
company Nutrien)

Nutrien Geismar 
Ammonia Plant

Nutrien Geismar 
Ammonia Plant— 
Blue Ammonia

Announced Blue Ammonia New Build Synthetic Fertilizers USD2 billion

LA Grant Parish TopChem TopChem Ammonia 
Plant

TopChem Ammonia 
Plant

Pre-Construction Ammonia/Urea New Build Synthetic Fertilizers 550,839 USD265 millionvi 

LA Jefferson Parish Dyno Nobel Dyno Nobel Ammonia 
Production Facility

Dyno Nobel— 
Boiler Expansion

Pre-Construction Ammonia/Urea Expansion Synthetic Fertilizers 4,260

MS Yazoo CF Industries Yazoo City Complex Yazoo City Blue  
Ammonia Project

Announced Blue Ammonia Expansion Synthetic Fertilizers USD85 million

NE Lancaster Monolith Materials Monolith Olive Creek 
Plant

Olive Creek 2 Pre-Construction Ammonia/Urea 
(Building an 
anhydrous ammonia 
unit to an existing 
carbon black facility 
to produce liquid 
fertilizer)

Expansion Petrochemicals 
and Plastics,  
Synthetic Fertilizers

115,176 USD1 billion

OK Garfield Koch Fertilizer Koch Fertilizer Plant Enid Nitrogen Plant— 
UR2 Improvements 
Project

Completed in 2022vii Ammonia/Urea Expansion Synthetic Fertilizers 91,720 USD150 million 

PA Clinton KeyState Natural 
Gas Synthesis 
Energy

KeyState Natural Gas 
Synthesis Plant

KeyState Natural Gas 
Synthesis

Announced Blue Ammonia/Blue 
Hydrogen

New Build Synthetic Fertilizers USD400 million

TX Galveston Blue Bayou  
Ammonia

Blue Bayou Ammonia 
Plant

Blue Bayou  
Ammonia—  
Phases 1-4

Announced Blue Ammonia New Build Petrochemicals 
and Plastics,  
Synthetic Fertilizers

USD80 million

Table 1: Overview of Planned Fossil Fertilizer and Blue Ammonia Buildout in the US
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State

County  
(or Borough/
Parish) Company Facility Project Name Status Project Type Classification Sector

Potential 
CO2e (short 
tons/year) Cost

TX Galveston Air Products 
Industrial Gas, Gulf 
Coast Ammonia

Gulf Coast Ammonia 
Plant

Gulf Coast  
Ammonia Plant

Under Construction Ammonia/Urea New Build Synthetic Fertilizers USD500 millionviii 

TX Jefferson OCI Clean  
Ammonia (a 
project of OCI NV)

OCI Beaumont Blue 
Ammonia Complex

OCI Beaumont Blue 
Ammonia

Pre-Construction Blue Ammonia New Build Synthetic Fertilizers USD2.8 billionix 

TX San Patricio Enbridge Enbridge Ingleside 
Energy Center

Enbridge Ingleside 
Blue Hydrogen & 
Ammonia Production 
Facility

Announced Blue Ammonia/Blue 
Hydrogen

Expansion Synthetic Fertilizers USD2.5 billion

Source: Environmental Integrity Project’s Oil & Gas Watch database unless otherwise noted.

i	 “IFCo CCS” OCI, accessed September 22, 2022, https://www.oci.nl/ammonia-initiatives/ifco-ccs/. 

ii	 “KF to Invest $140 Million in Fort Dodge Nitrogen Facility,” Koch Fertilizer (press release), November 19, 2020, https://kochfertilizer.com/newsroom/ 
KF-to-Invest-140-Million-in-Fort-Dodge-Nitrogen-Facility_2504.aspx. 

iii	 Debra Pressey, “No Work Planned Yet on Cronus Fertilizer Plant in Tuscola,” The News-Gazette (via The Associated Press), December 12, 2021,  
https://www.usnews.com/news/best-states/illinois/articles/2021-12-12/no-work-planned-yet-on-cronus-fertilizer-plant-in-tuscola. 

iv	 “KF to Increase UAN Production at Dodge City Facility,” Koch Fertilizer (press release), August 16, 2022, https://kochfertilizer.com/newsroom/ 
KF-to-Increase-UAN-Production-at-Dodge-City-Facility_2625.aspx. 

v	 “CF Industries Announces Planned $2 Billion Carbon-Capture Ammonia Complex in Ascension Parish,” Office of the Louisiana Governor (press release),  
August 17, 2022, https://gov.louisiana.gov/index.cfm/newsroom/detail/3792. 

vi	 “Investimus Foris Announces $265 Million Ammonia Plant in Grant Parish,” Louisiana Economic Development (news release), July 22, 2015,  
https://www.opportunitylouisiana.com/led-news/news-releases/news/2015/07/22/investimus-foris-announces-$265-million-ammonia-plant-in-grant-parish. 

vii	 Kelci McKendrick, “Koch wrapping up $150 million investment east of Enid,” Enid News & Eagle, February 6, 2022, https://www.enidnews.com/news/ 
progress/koch-wrapping-up-150-million-investment-east-of-enid/article_01b4f340-843a-11ec-875e-7b98bd3c864c.html. 

viii	 “Air Products to Make Largest-Ever U.S. Investment of $500 Million to Build, Own and Operate Its Largest-Ever Hydrogen SMR, a Nitrogen ASU and Utilities Facilities,  
and Wins Long-Term Contract to Supply Gulf Coast Ammonia’s New World-Scale Texas Production Plant,” Air Products (news release), January 8, 2020,  
https://www.airproducts.com/company/news-center/2020/01/0108-air-products-to-build-its-largest-smr-to-supply-gulf-coast-ammonia. 

ix	 Emily Burleson, “Fertilizer co. OCI considers nearly $5B Beaumont expansion with renewable fuels,” Houston Business Journal, April 19, 2022,  
https://www.bizjournals.com/houston/news/2022/04/19/oci-beaumont-renewable-fuels-ammonia.html.

https://oilandgaswatch.org/
https://www.oci.nl/ammonia-initiatives/ifco-ccs/
https://kochfertilizer.com/newsroom/KF-to-Invest-140-Million-in-Fort-Dodge-Nitrogen-Facility_2504.aspx
https://kochfertilizer.com/newsroom/KF-to-Invest-140-Million-in-Fort-Dodge-Nitrogen-Facility_2504.aspx
https://www.usnews.com/news/best-states/illinois/articles/2021-12-12/no-work-planned-yet-on-cronus-fertilizer-plant-in-tuscola
https://kochfertilizer.com/newsroom/KF-to-Increase-UAN-Production-at-Dodge-City-Facility_2625.aspx
https://kochfertilizer.com/newsroom/KF-to-Increase-UAN-Production-at-Dodge-City-Facility_2625.aspx
https://gov.louisiana.gov/index.cfm/newsroom/detail/3792
https://www.opportunitylouisiana.com/led-news/news-releases/news/2015/07/22/investimus-foris-announces-$265-million-ammonia-plant-in-grant-parish
https://www.enidnews.com/news/progress/koch-wrapping-up-150-million-investment-east-of-enid/article_01b4f340-843a-11ec-875e-7b98bd3c864c.html
https://www.enidnews.com/news/progress/koch-wrapping-up-150-million-investment-east-of-enid/article_01b4f340-843a-11ec-875e-7b98bd3c864c.html
https://www.airproducts.com/company/news-center/2020/01/0108-air-products-to-build-its-largest-smr-to-supply-gulf-coast-ammonia
https://www.bizjournals.com/houston/news/2022/04/19/oci-beaumont-renewable-fuels-ammonia.html
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Location Company Project Name Project Type Description

Europe

Norway Horisont Energi, Equinor, 
and Vår Energi

Barents Blue Blue Ammonia Located in northern Norway, the project aims to produce ammonia (production estimated at 1 million tonnes/year) from fossil gas  
extracted from the Barents Sea, using carbon capture to capture the carbon dioxide and sequester it offshore in the Barents Sea.i 

Netherlands OCI N.V. Port of Rotterdam 
Ammonia Expansion

Blue Ammonia 
Import Project

OCI is expanding its existing ammonia import facility at Europe’s largest seaport to accommodate a capacity of 1.2 million tonnes/year in 
the first phase, with expected completion in 2023. OCI is also preparing for a second phase to expand capacity even further, to potentially over  
3 million tonnes/year. The terminal is expected to process blue and green ammonia in addition to conventional (gray) ammonia.ii 

Netherlands Yara Yara Sluiskil Blue Ammonia Yara plans to produce blue ammonia at its Sluiskil plant by capturing and storing carbon dioxide from the plant. In late August 2022,  
Yara announced an agreement to work with Northern Lights—a joint venture between Oil Majors Shell, Equinor, and TotalEnergies— 
on transporting and storing the captured carbon off the coast of Norway in the North Sea. The project aims to start operations in early 2025.iii

United Kingdom Equinor Hydrogen to Humber 
(H2H) Saltend 
project

Blue Hydrogen, 
Blue Ammonia

Equinor is building a blue hydrogen production facility (called H2H) in the Saltend Chemicals Park in northeast England. Saltend produces 
ammonia and other chemicals, and Yara is one of the companies operating there. Half of the blue hydrogen produced from the project  
will go toward producing chemicals and fuel—including ammonia.iv

United Kingdom BP H2Teesside Blue Hydrogen BP is developing a blue hydrogen production facility in Teesside in northeastern England, aiming to produce up to 1 gigawatt of blue 
hydrogen by 2030. CF Fertilisers is listed as one of the project’s potential customers.v 

Asia/Pacific

Australia Yara Yara Pilbara Blue Ammonia In addition to pursuing a small green ammonia demonstration at its Pilbara site in western Australia, Yara is planning to do CCS  
at its existing Pilbara ammonia plant, thereby producing blue ammonia that the company aims to supply to the Japanese power sector 
through an agreement with JERA (Japan’s largest power company).vi 

Indonesia Mitsubishi Corporation, 
PT Panca Amara Utama 
(PAU)

PAU Central Sulawesi 
Clean Fuel Ammonia 
Production with 
CCUS

Blue Ammonia Mitsubishi is leading a joint feasibility study on applying CCUS to the PAU ammonia plant near Luwuk in Central Sulawesi, Indonesia.  
The plant produces 700,000 tonnes/year of ammonia, of which Mitsubishi is the exclusive offtaker, shipping at least 40,000 tonnes/month  
on average to markets in northeast Asia.vii 

Middle East/North Africa (MENA)

United Arab 
Emirates

Fertiglobe in partnership 
with the Abu Dhabi 
National Oil Company 
(ADNOC)

Two projects, one in 
the Ruwais Industrial 
Complex and one in 
the adjacent TA’ZIZ 
Industrial Chemicals 
Zone, both located in 
Ruwais, Abu Dhabi.

Blue Ammonia Middle Eastern fertilizer producer Fertiglobe, formed as a partnership between OCI N.V, and ADNOC, says it will produce blue ammonia at its 
existing Fertil plant in the Ruwais Industrial Complex, and in August 2021, announced plans to enable the UAE’s first sale of blue ammonia 
from that facility to a company in Japan. Fertiglobe is also partnering with ADNOC in a planned new blue ammonia facility located in the 
adjacent TA’ZIZ Industrial Chemicals Zone, with a production capacity of 1 million tonnes/year. That project (also involving Mitsui & Co.) could 
begin production in 2025.viii

Egypt Misr Fertilizers Production 
Company (MOPCO) and 
Abu Qir Fertilizers

Blue Ammonia No project is underway yet, but a Japanese firm (Toyota Tsusho) recently completed a study on blue ammonia potential in Egypt.  
The study examined capturing carbon dioxide from two Egyptian fertilizer companies.ix 

Table 2: Overview of Planned Blue Ammonia and Blue Hydrogen Buildout Outside the US

Disclaimer: This is not a complete list of all potential projects around the world. The list is meant to give a general sense of the planned expansion of blue ammonia as it relates to the fertilizer 
sector. Projects listed below mostly pertain to blue ammonia, with hydrogen included if the project has some link to the fertilizer industry. Sources include news reports and company press 
releases, and information is current as of August 30, 2022.

i	 See: “Project to Develop Europe’s First Large Scale Blue Ammonia Plant,” The Maritime Executive, September 10, 2021, https://www.maritime-executive.com/article/project- 
to-develop-europe-s-first-large-scale-blue-ammonia-plant; Horisont Energi, Project Barents Blue (Horisont Energi, 2021), https://www.horisontenergi.no/wp-content/uploads/ 
2021/06/Barents-Blue-Project-Flyer-2021.pdf.  

ii	 See: “OCI N.V. to Expand Port of Rotterdam Ammonia Import Terminal to Meet Emerging Large-Scale Low-Carbon Hydrogen and Ammonia Demand in the Energy Transition,”OCI  
(news release), June 15, 2022, https://www.oci.nl/news/2022-oci-nv-to-expand-port-of-rotterdam-ammonia-import-terminal/. 

iii	 “Major milestone for decarbonizing Europe,” Yara (news release), August 29, 2022, https://www.yara.com/news-and-media/news/archive/news-2022/major-milestone-for- 
decarbonising-europe/. 

iv	 See: Henrik Anderson, “Building the UK’s first at-scale blue hydrogen and ammonia plant,” Lloyd’s Register, October 14, 2021, https://www.lr.org/en/insights/articles/uk-first-at- 
scale-blue-hydrogen-and-ammonia-plant/; “Saltend Chemicals Park,” Chemical Parks in Europe, accessed August 29, 2022, https://chemicalparks.eu/parks/saltend-chemicals-park;  
“Key Facts: The H2H Saltend pilot plant,” European Commission, Ref. Ares(2020)3577103, July 7, 2020, https://www.asktheeu.org/en/request/8351/response/30254/attach/5/ 
15%20EN%20annexe%20acte%20autonome%20nlw%20part1%20v1.pdf?cookie_passthrough=1. 

v	 “BP bolsters UK blue hydrogen plans by reaching agreements with more potential customers,” BP (press release), August 5, 2021, https://www.bp.com/en/global/corporate/ 
news-and-insights/press-releases/bp-bolsters-uk-blue-hydrogen-plans-by-reaching-agreements-with-more-potential-customers.html.

vi	 “Yara and JERA plan to collaborate on clean ammonia to decarbonize power production in Japan,” Yara (news release), May 11, 2021, https://www.yara.com/corporate-releases/ 
yara-and-jera-plan-to-collaborate-on-clean-ammonia-to-decarbonize-power-production-in-japan/. 

vii	 Richard Ewing, “Mitsubishi signs MOU for clean fuel ammonia production in Indonesia,” ICIS, March 19, 2021, https://www.icis.com/explore/resources/news/2021/03/19/10619618/ 
mitsubishi-signs-mou-for-clean-fuel-ammonia-production-in-indonesia/; See also: Global CCS Institute, “CCS Facilities Database,” accessed August 29, 2022, https://co2re.co/FacilityData.  

viii	 “ADNOC and Fertiglobe Partner to Sell UAE’s First Blue Ammonia to Japan’s Itochu,” OCI (news release), August 3, 2021, https://www.oci.nl/news/2021-oci-nv-10/; “Fertiglobe Joins 
TA’ZIZ as Partner in World-Scale Blue Ammonia Project in Ruwais,” ADNOC (press release), June 22, 2021, https://www.adnoc.ae/news-and-media/press-releases/2021/fertiglobe-joins-
taziz-as-partner-in-world-scale-blue-ammonia-project-in-ruwais; “Mitsui to Participate in Low-Carbon Ammonia Production Project Abu Dhabi, UAE,” Mitsui & Co. (press release),  
June 10, 2022, https://www.mitsui.com/jp/en/topics/2022/1243562_13410.html.   

ix	 Ed Reed, “Toyota Tsusho moves into detailed blue ammonia Egypt plan,” Energy Voice, August 15, 2022, https://www.energyvoice.com/renewables-energy-transition/hydrogen/ 
africa-hydrogen/435649/toyota-tsusho-blue-ammonia/.

https://www.maritime-executive.com/article/project-to-develop-europe-s-first-large-scale-blue-ammonia-plant
https://www.maritime-executive.com/article/project-to-develop-europe-s-first-large-scale-blue-ammonia-plant
https://www.horisontenergi.no/wp-content/uploads/2021/06/Barents-Blue-Project-Flyer-2021.pdf
https://www.horisontenergi.no/wp-content/uploads/2021/06/Barents-Blue-Project-Flyer-2021.pdf
https://www.oci.nl/news/2022-oci-nv-to-expand-port-of-rotterdam-ammonia-import-terminal/
https://www.yara.com/news-and-media/news/archive/news-2022/major-milestone-for-decarbonising-europe/
https://www.yara.com/news-and-media/news/archive/news-2022/major-milestone-for-decarbonising-europe/
https://www.lr.org/en/insights/articles/uk-first-at-scale-blue-hydrogen-and-ammonia-plant/
https://www.lr.org/en/insights/articles/uk-first-at-scale-blue-hydrogen-and-ammonia-plant/
https://chemicalparks.eu/parks/saltend-chemicals-park
https://www.asktheeu.org/en/request/8351/response/30254/attach/5/15 EN annexe acte autonome nlw part1 v1.pdf?cookie_passthrough=1
https://www.asktheeu.org/en/request/8351/response/30254/attach/5/15 EN annexe acte autonome nlw part1 v1.pdf?cookie_passthrough=1
https://www.bp.com/en/global/corporate/news-and-insights/press-releases/bp-bolsters-uk-blue-hydrogen-plans-by-reaching-agreements-with-more-potential-customers.html
https://www.bp.com/en/global/corporate/news-and-insights/press-releases/bp-bolsters-uk-blue-hydrogen-plans-by-reaching-agreements-with-more-potential-customers.html
https://www.yara.com/corporate-releases/yara-and-jera-plan-to-collaborate-on-clean-ammonia-to-decarbonize-power-production-in-japan/
https://www.yara.com/corporate-releases/yara-and-jera-plan-to-collaborate-on-clean-ammonia-to-decarbonize-power-production-in-japan/
https://www.icis.com/explore/resources/news/2021/03/19/10619618/mitsubishi-signs-mou-for-clean-fuel-ammonia-production-in-indonesia/
https://www.icis.com/explore/resources/news/2021/03/19/10619618/mitsubishi-signs-mou-for-clean-fuel-ammonia-production-in-indonesia/
https://co2re.co/FacilityData
https://www.oci.nl/news/2021-oci-nv-10/
https://www.adnoc.ae/news-and-media/press-releases/2021/fertiglobe-joins-taziz-as-partner-in-world-scale-blue-ammonia-project-in-ruwais
https://www.adnoc.ae/news-and-media/press-releases/2021/fertiglobe-joins-taziz-as-partner-in-world-scale-blue-ammonia-project-in-ruwais
https://www.mitsui.com/jp/en/topics/2022/1243562_13410.html
https://www.energyvoice.com/renewables-energy-transition/hydrogen/africa-hydrogen/435649/toyota-tsusho-blue-ammonia/
https://www.energyvoice.com/renewables-energy-transition/hydrogen/africa-hydrogen/435649/toyota-tsusho-blue-ammonia/
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Fossils, Fertilizers,  
and False Solutions

How Laundering Fossil Fuels in Agrochemicals  
Puts the Climate and the Planet at Risk

Fertilizers and pesticides are interdependent inputs to 		
a destructive food production model that contributes to 	
catastrophic biodiversity collapse, toxic pollution, and the 
violation of human rights. But there is an often-overlooked 
dimension of the threat posed by these agrochemicals:		
their fossil fuel origins. Synthetic nitrogen fertilizer and 	
pesticides are fossil fuels in another form, making them 	
an underrecognized but significant driver of the climate 	
crisis. Further, the close ties between agrochemicals and 	
fossil fuels mean that industrial food production is vulner-
able to the volatility inherent in oil and gas markets, as 	
starkly illustrated by the 2022 market shocks in food, 		
fuel, and fertilizer prices. 

For over a decade, the fossil fuel industry has been betting 
on petrochemicals (namely, plastics) to maintain profits 	
as the world moves away from oil and gas as fuels. Fossils, 
Fertilizers, and False Solutions exposes how fossil fuel and 
fossil fertilizer companies are aligning to pursue a new 	
escape hatch: one that purports to solve the climate chal-
lenge of hydrocarbon combustion by using the hydrogen 
and managing the carbon. 

The fertilizer industry and the processes it already uses to make its products hold the keys to this new model. Largely unnoticed 	
by media and civil society watchdogs, oil, gas, and agrochemical companies are partnering on a rapidly growing wave of new projects 
that would use carbon capture and storage (CCS) to produce fossil gas-based “blue” ammonia (and its “blue” hydrogen precursor), 
not only as a critical fertilizer input but as a combustible fuel for transport and energy. Through such approaches, the fertilizer and 
fossil fuel companies seek to greenwash their polluting business, cash in on generous new subsidies for CCS, and access new 		
markets as “clean energy companies.” 

The corporate-controlled, input-reliant model of industrial agriculture requires a profound transformation to resilient, regenerative 
models that enhance food and energy sovereignty so that the ecosystems and communities that depend on them can thrive. The need 
for such a fundamental transformation is as urgent and as compelling as the global energy transition, the transition away from plastic 
pollution, and the transition to a world free of toxic chemicals. Achieving those transitions depends on removing the common road-
block: a fossil-fueled system that has captured politics and is burning, polluting, and poisoning people and the planet. At a time of 
surging fossil fuel, fertilizer, and food prices, and with the escalating climate crisis, the case for transitioning away from fossil fertilizer 
and from fossil fuels has never been clearer. 
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