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By definition, climate change is a global phenomenon. It affects us all, and we all need to be part 
of the solution. Every sector of the economy and every organization around the world has a 
role to play in achieving net-zero greenhouse gas (GHG) emissions.

In agriculture, the production of nitrogen fertilizer and its use in agriculture both generate GHGs. 
But nitrogen fertilizer is critical for healthy crops, enhancing soil organic carbon and increasing crop 
yields, which helps to feed the world’s growing population with the same amount of arable land. 

Innovation and collaboration are essential in achieving a net-zero future. As the world’s largest 
provider of crop inputs, services and solutions, Nutrien is committed to doing both, at multiple points 
across the agriculture value chain and beyond.

TAKING ACTION 
Nutrien’s climate strategy contains a series of commitments, 
targets and identified opportunities to reduce emissions. 

We intend to reduce GHG emissions intensity by 30% and invest in 
low-carbon fertilizers supporting the 2030 commitments detailed 
in our Feeding the Future Plan. 

Nutrien supports the goals of the Paris Agreement and has made 
a commitment through the Science Based Targets initiative to 
set a science-based target. To do so, we engaged with the World 
Business Council for Sustainable Development and industry peers 
to develop a sectoral decarbonization approach (“SDA”). An SDA is 
one of three possible methods for setting a science-based target. 
The role of nitrogen in food production, soil health and optimizing 
land use are unique attributes differentiating nitrogen fertilizer 
manufacture from other chemical industries and need to be 
considered as part of the SDA process.

In line with our commitments, and as one of the largest 
producers of low-carbon ammonia in the world today, 
the development and use of both low-carbon and 
clean ammonia figures prominently in our strategy and 
supports the complement of solutions needed to meet 
society’s decarbonization goals. 

INVEST
Invest in new technologies 
and pursue the transition 
to low-carbon fertilizers, 

including low-carbon and 
clean ammonia.*

ACHIEVE
Achieve at least a 30 

percent reduction in GHG 
emissions (Scope 1 + 2) 

per tonne of our  
products produced.
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*low-carbon and clean ammonia previously 
communicated as blue and green ammonia.

https://nutrien.com/sustainability/strategy


GROWER SOLUTIONS
Nutrien is actively pursuing sustainable and productive agriculture 
and emissions reduction targets across our operations. This includes 
promoting the adoption of low-carbon fertilizer products to farmers 
around the world. 

In late 2020, we launched a Carbon Program which accelerates climate-smart 
agriculture and soil carbon sequestration while rewarding growers for their efforts. 
It provides growers with whole-acre solutions to drive sustainable and productive 
agriculture using a combination of science, technology and a carbon credit system. 
The Carbon Program rewards positive carbon outcomes, and we believe that over time 
it will provide growers with an additional financial incentive to choose low-carbon 
fertilizer sources, which will help decarbonize the agriculture industry. Strong interest 
in Nutrien’s Carbon Program has resulted in approximately 225,000 pilot acres in North 
America, exceeding the initial 100,000-acre target. Nutrien will look to expand the 
Carbon Program in 2022 with a focus on nitrogen management practice improvements 
and resultant emissions outcomes, continuing to incubate scalable options for soil 
carbon sequestration and establishing pilots in South America and Australia.
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https://www.nutrien.com/sustainability/strategy/carbon-program


AMMONIA’S ROLE IN AGRICULTURE
Nitrogen fertilizer is produced using a process called steam methane 
reforming, in which hydrogen, primarily from natural gas is reacted 
with nitrogen from the air to produce ammonia (NH

3
), the basic 

building block of all nitrogen fertilizers. In its conventional form, the 
process generates significant GHGs. 

Nutrien's efforts are aligned with the United Nations' Sustainable 
Development Goals, which ensures that we reduce GHG emissions 
while improving food security.

Our Redwater and Geismar operations use carbon capture and 
storage to lower our carbon intensity, while our Joffre facility takes 
advantage of low-carbon byproduct hydrogen. We’re pursuing 
potential opportunities to build on these efforts to develop clean 
ammonia hubs in Alberta and Louisiana.

Ammonia’s main direct GHG 
emission sources are: 

• carbon dioxide (CO2)
from fuel combustion

• a pure CO2 stream
captured as a byproduct
of hydrogen production.
Some of this CO2 is used
to produce urea – a solid
form of nitrogen fertilizer.

Additionally, when nitrogen 
is applied to the soil, a 
portion converts to nitrous 
oxide (N2O) and is released 
to the atmosphere. Learn 
more about the nitrogen 
cycle. 

Nutrien has actively been pursuing the development of 
low-carbon ammonia for more than a decade. This has 
positioned us to be one of the world’s largest low-carbon 
ammonia producers today, with up to 1 million tonnes of 
production capability.
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https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://nutrien-ekonomics.com/latest-fertilizer-research/nitrogen-cycle/
https://nutrien-ekonomics.com/latest-fertilizer-research/nitrogen-cycle/


A POTENTIAL CLEANER ENERGY SOURCE
Nutrien is also exploring ammonia’s potential to help reduce carbon intensity in the 
energy sector. 

The use of hydrogen as a clean energy source and feedstock is a key component 
of achieving net-zero emissions across a multitude of end uses – from steel 
manufacturing through to transportation. However, there is not a global supply chain 
for hydrogen as it is very expensive to transport and in many cases the technology does 
not exist at commercial scale.

Ammonia – which is 17 percent hydrogen – has significant potential advantages when 
compared to other options to transport hydrogen, making it a necessary component 
of a functioning hydrogen economy. The existing global supply chain for ammonia can 
be leveraged and expanded to accommodate ammonia used as a hydrogen carrier – 
transforming regional hydrogen production into a global opportunity. 

Ammonia can also be used as a direct energy source, providing a pathway to replace 
the use of coal in electricity generation, or "cracked" back to hydrogen. Pure ammonia 
contains no carbon, so when fully combusted, the only end products are nitrogen and 
water vapour. Ammonia also extends the decarbonization potential into hard-to-abate 
sectors that hydrogen on its own cannot influence, such as agriculture, petrochemical 
production that relies on ammonia as feedstock and as an alternate fuel for maritime 
transportation.

There’s no silver-bullet solution to this challenge – it's essential that all types of 
hydrogen and ammonia production technologies are developed, playing to the 
strengths of regional resources and geography, to facilitate a rapid decarbonization of 
agriculture and other hard-to-abate sectors. Several existing technology pathways for 
low-carbon and clean ammonia are highlighted on the next page.

Low-Carbon Ammonia Clean Ammonia

By-product  
Hydrogen

Steam Methane 
Reforming (SMR) with 
Carbon Capture and 
Sequestration (CCS)

Steam Methane 
Reforming (SMR) with 

Hydrogen Recycle  
and CCS

Autothermal  
Reforming (ATR)  

with CCS

Electrolysis with  
Clean Electricity

Utilization of hydrogen 
produced as a by-product 

from another process that has 
a lower carbon intensity than 

conventional hydrogen.

Conventional ammonia 
production with capture 

and sequestration of 
concentrated process  

CO2 emissions.

Conventional ammonia 
production with capture 

and sequestration of 
concentrated process CO2 

emissions. Excess hydrogen 
can be produced to 

reduce combustion-based 
emissions from natural gas.

ATR has more concentrated 
process CO2 and less 

combustion-based emissions 
compared to SMR. Excess 

hydrogen can be produced  
to eliminate combustion-
based emissions for a net 

zero emission design.

Use of clean electricity 
such as wind, solar, hydro 

or nuclear to convert water 
into hydrogen, which is 
combined with nitrogen  

to form ammonia.

Carbon Reduction <80% Carbon Reduction >90%



AMMONIA PATHWAYS

Ammonia – Transitioning to a net-zero future
6

Hydrogen

Industrial

Electricity
Generation 

Water

Electrolysis Unit

Hydrogen

Ammonia 
Cracking

Ammonia

Maritime Transport

Agriculture

Clean ElectricityFossil Fuel

Steam Methane Reforming

Nitrogen 
(from Air)

Nitrogen

Energy Storage and 
Hydrogen Carrier 

Permanent 
sequestration 
of CO2



AMMONIA PRODUCED USING CARBON 
CAPTURE AND SEQUESTRATION
GHG emissions from ammonia made from fossil fuels can be reduced – 
and even eliminated – by capturing and permanently sequestering the CO

2
 

produced during the manufacturing process. This is commonly referred to 
as "blue ammonia" or "low-carbon ammonia."

New clean ammonia production facilities that reduce more than 90% of their CO
2
 

emissions can drive significant emissions reductions today. Such plants could employ 
technologies that include auto thermal reforming of natural gas with carbon capture 
and permanent sequestration, as well as conventional steam methane reforming units 
that employ carbon capture and permanent sequestration and use excess hydrogen to 
displace natural gas as fuel. 

Similarly, existing conventional ammonia plants can reduce their facilities’ carbon 
footprint by using carbon capture and sequestration of CO

2
 emissions where feasible.
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GEISMAR: A POTENTIAL CLEAN AMMONIA HUB
At Geismar we retrofitted a conventional ammonia plant to 
compress and sequester excess pure CO

2
, yielding the capability to 

produce about 200,000 tonnes of low-carbon ammonia annually.

Clean ammonia produced on the US Gulf Coast can be 
scaled rapidly to make impactful emissions reductions. 
Nutrien’s Geismar facility’s existing footprint is well 
suited to the development of clean ammonia, which can 
be deployed at scale with proven, low-risk, low-cost 
scalable technology.

The scope and scale 
of ammonia’s role in 
sustainable development 
are immense. 

For example, the 
International Energy 
Association’s Ammonia 
Technology Roadmap 
outlines a sustainable 
development scenario that 
calls for the construction 
of 300 megawatts of 
electrolyzers per month and 
one large capture project 
– with annual capture,
transport and storage
capacity of 1 million tonnes
of CO2 – every four months
between now and 2050.

For perspective, the largest 
electrolyzer planned to be 
operational this year is only 
150MW, and there are only 
about 15 carbon capture 
and sequestration projects 
greater than 1 million 
metric tonnes around the 
globe today1. 

1 https://rethinkresearch.
biz/articles/china-breaks-
record-for-worlds-largest-
electrolyzer/

With tidewater access, Nutrien’s Geismar, LA facility has the potential to be a clean ammonia hub

The location is well positioned to expand production through 
regional access to abundant and low-cost natural gas, a skilled 
workforce, and world-class carbon capture and sequestration 
infrastructure. 

In addition, Geismar has tidewater access that can accommodate 
Nutrien’s fleet of five ammonia vessels as well as very large gas 
carriers. With these geographical and competitive advantages, 
Geismar can drive significant and meaningful emissions reductions 
across a broad range of industries, at a competitive cost.

Geismar makes two grades of ammonia – conventional “gray 
ammonia” and low-carbon blue ammonia. The gray ammonia is 
primarily upgraded into urea which is then made into diesel 
exhaust fluid and urea ammonium nitrate. The low-carbon blue 
ammonia has a range of end-markets suitable for use in agriculture 
and other industries, such as a fuel or as a hydrogen carrier.

Ammonia – Transitioning to a net-zero future
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Carbon capture, utilization and storage (CCUS) in focus

Nutrien’s Geismar operation is tied into a CO2 pipeline network that transports CO2 mined from underground 
reservoirs for use in Enhanced Oil Recovery (EOR) – a process where CO2 is permanently injected into 
underground geological formations to maximize recovery and extend the life of oil reservoirs. In 2013, 
Geismar began directing pure CO2 that would otherwise have been vented into the atmosphere into this 
pipeline network for permanent sequestration. In 2021, the Geismar facility captured and diverted more than 
240,000 tonnes of CO2 from the atmosphere. 

The Gulf Coast’s CO2 infrastructure is set to make significant advances with the development of dedicated 
sequestration hubs underpinned by the 45Q tax credit.

Our Redwater facility started directing CO2 from the production process for permanent sequestration in 
December 2019 via injection into the  Alberta Carbon Trunk Line. The facility sent approximately 139,000 
tonnes of CO2 to the Alberta Carbon Trunk Line in 2021.

Agriculture

Conventional Ammonia

Industrial

Permanent 
Sequestration
via Enhanced 
Oil Recovery

Dedicated Geological 
Sequestration

(Future Option)

Low-Carbon Blue Ammonia

Fuel or Hydrogen 
Carrier

How it works: 

In this ammonia production process, pure CO2 is generated and captured. 
Some of the CO2 is combined with ammonia to make urea, and the balance 
is permanently sequestered via Enhanced Oil Recovery (EOR). 
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https://www.nutrien.com/what-we-do/stories/exciting-project-reduces-emissions-redwater
https://www.nutrien.com/what-we-do/stories/exciting-project-reduces-emissions-redwater


FUELING THE FUTURE: PARTNERING TO 
DECARBONIZE MARITIME FUELS WITH AMMONIA

Clean ammonia can be produced, stored and shipped 
around the globe, and is an emerging energy source for 
the shipping industry to help reduce GHG emissions. 

In 2021, Nutrien announced a collaboration with one of its global 
shipping partners to develop and build a low-carbon, ammonia-
powered vessel by 2025, marking an important step forward in 
this journey. We believe it will provide a repeatable pathway for 
wide adoption of low-carbon and clean ammonia as a fuel for the 
maritime industry.

When compared with conventional fuels, it is anticipated that the 
use of Nutrien’s existing low-carbon ammonia will achieve GHG 
emissions reductions of up to 35%. Further emissions reductions of 
up to 80% can be achieved with the development of clean ammonia 
using proven, scalable, best available technology and permanent 
sequestration of CO

2
 in a dedicated saline aquifer. The development 

of a vessel powered by ammonia will help advance the International 
Maritime Organization’s 2050 goals to reduce GHG emissions. 

“Nutrien is positioned to supply emerging low-carbon markets in agriculture, 
other industries or for use as a fuel. Our collaborations will leverage Nutrien’s 
geographical advantages, technical expertise and global scale to help move 
the needle on low-carbon and clean ammonia production, reduce maritime 
emissions and will set the stage for a globally decarbonized ammonia supply 
chain in the years ahead.” 

– Raef Sully, Nutrien EVP & CEO, Nitrogen & Phosphate

Safety first

Nutrien has been shipping 
ammonia safely for more 
than three decades. We’ve 
transported about 45 
million tonnes of ammonia 
over that time to North 
America, Africa, Latin 
America, Europe and Asia. 
On average, Nutrien’s 
fleet of five ammonia 
vessels complete about 90 
voyages per year. Nutrien 
will continue to conduct its 
operations and processes 
in a way that builds on its 
excellent safety record. 

Ammonia – Transitioning to a net-zero future
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https://www.nutrien.com/investors/news-releases/2021-nutrien-and-exmar-partner-building-vessel-powered-low-carbon-ammonia
https://www.nutrien.com/investors/news-releases/2021-nutrien-and-exmar-partner-building-vessel-powered-low-carbon-ammonia
https://news.nutrien.com/safety 


INNOVATING AND COLLABORATING ON 
CLEAN AMMONIA ADVANCEMENTS

While steam methane reforming remains the most common ammonia 
manufacturing method, it can also be achieved through electrolysis – 
extracting hydrogen from water, and combining it with nitrogen taken 
from the air to make ammonia. This can be powered completely by 
carbon-free electricity, such as wind, solar, hydro or nuclear – which 
eliminates the need for fossil fuels in the production process. This is 
commonly referred to as “green ammonia” or “clean ammonia.” 

Clean ammonia development using electricity with a minimal carbon footprint has a 
bright future. The development of new, world-scale ammonia production facilities can 
take advantage of abundant and directly sourced off-grid, low-cost renewable electricity 
around the globe. Existing ammonia facilities can also integrate up to 15% clean 
hydrogen into ammonia production to lower emissions from the facility.

Nutrien has partnered with the US Department of Energy (DOE) and other industry 
partners to develop a green ammonia plant with technology developed from the 
Renewable Energy to Fuels Through Utilization of Energy-Dense Liquids (REFUEL) 
program.

THE JOURNEY CONTINUES
A net-zero future for ammonia has multiple pathways. From low-carbon agricultural 
fertilizers to new markets as a clean fuel for maritime shipping, investing in the 
processes and technology will pave the way to decarbonize a multitude of sectors.  
As an established leader in low-carbon ammonia production with a decade of 
experience, Nutrien is focused on exploring opportunities to innovate and move the 
industry – and the world – forward. 

The goal of all ammonia producers should be the development of a functioning and 
economically viable global supply chain that meets emissions reduction targets for all 
applications where ammonia plays a central role. This will support the development 
of low-carbon and clean ammonia technologies that play to the strengths of regional 
geography, resources, and regulatory environments.

In collaboration with our partners and counterparts around the world, Nutrien will 
continue to assess the scope and investments required for transformational ammonia 
production pathways, including exploring technology partnerships, investing in internal 
research and pursuing scalable pilot projects to enable commercial-scale production in 
the future. Join us on the journey. 
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ABOUT NUTRIEN
Nutrien is the world's largest provider of crop inputs and services, 
playing a critical role in helping growers increase food production in 
a sustainable manner. We produce and distribute around 27 million 
tonnes of potash, nitrogen and phosphate products world-wide. With 
this capability and our leading agriculture retail network, we are well 
positioned to supply the needs of our customers. We operate with a 
long-term view and are committed to working with our stakeholders 
as we address our economic, environmental and social priorities.

Learn more: https://www.nutrien.com/sustainability

https://www.nutrien.com/sustainability



