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SUMMARY

Low-emissions ammonia
market gathers further
momentum

Low-emissions ammonia project announcements continued to gather pace throughout 2022
as total prospective capacity reached 157 Mt. Like 2021, green ammonia production
technologies remain the favoured choice, relative to blue ammonia technologies. The
abundance of renewable resources also means that green ammonia projects are
geographically widespread compared to blue ammonia projects, which will still rely on
traditional fossil fuels. This Insight highlights developments in low emissions ammonia
supply, indicating the growing investor interest in the sector.

The Insight also provides an update on projects in the Low-emissions ammonia industry,
using analysis provided by CRU’s Low Emission Ammonia Market Outlook service. For
more information on this, please contact alexander.derricott@crugroup.com.
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Talk to CRU

You can’t beat a one-on-one conversation. That’s why we invite
you to talk to us. You can contact CRU’s analysts, any time, to
discuss issues of particular relevance to you.

Our expertise and our independence make CRU one of the most
valuable partners in your business. We help customers make
important business decisions. Invite us to meet your colleagues
and present our view of the market.

We welcome our view being challenged and by challenging your
view we can help you towards a deeper understanding of what’s
really happening in the market and how it will affect you.

Make the most of your relationship with us.

Calloremailustoarrangeaprivate briefing foryour colleagues.

CRU - big enough to deliver a high quality service, small enough to
care about all of our customers.
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New projects continue to dominate
low-emissions ammonia

Total announced low-emissions ammonia capacity reached 157 Mt at the end of 2022 — an
increase of 32 Mt year-on-year. Investor confidence for low emissions ammonia grew
unabated last year in expectation for demand markets shaping up in the future.

A total of 63 projects were announced in 2022 — a decline from the 76 announced in 2021,
despite outperforming the previous year in the first three quarters. Average capacity,
however, remained stable year-on-year for announced projects at 530 Kt per project when
excluding those with a capacity greater than 5 Mtpa.

The slowdown in announcements is not indicative of reduced investor interest. Instead, there
is a shift forward within the development lifecycle as projects begin to reach key progress
milestones.

Figure 1. Announced low emissions ammonia capacity has seen sustained growth in 2022

Low-emissions ammonia announced Number of Low emissions ammonia
capacity by technology type, Mt project announcements, 2021-2022
m Blue m Green m 2021 m 2022
160 40
120
30
80
40 20
0 > > > > 10
= S5 o c g S5 o
2021 2022 Q1 Q2 Q3 Q4
DATA: CRU

Green ammonia remains top technology choice

Consistent with 2021, green ammonia projects, which utilise renewable energy sources,
made up the majority of new project announcements in 2022 at 26 Mt. Blue ammonia
projects, which utilise carbon capture and storage technologies to reduce CO2 emissions,
reached nearly 6 Mt. Total announced capacity has remained weighted towards green
ammonia production technologies relative to blue technologies, at 122 Mt and 35 Mt,
respectively.
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Figure 2: Most low emissions ammonia projects aim to use green production technologies
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Regional distribution of projects varies by technology type

Project announcements remain geographically distinct depending on technology type. Green
ammonia projects are globally extensive, with substantial capacity proposed for each of the
major regions. This reflects the ability of green ammonia projects to utilise the widespread
availability of different renewable energy resources. In contrast, traditional ammonia projects
have historically been concentrated in countries and regions that have access to a cheap
source of hydrocarbons, typically natural gas, or coal.

Blue ammonia projects are much more geographically concentrated, with announcements
occurring in regions that have traditionally hosted conventional grey ammonia capacity, such
as North America and Russia. This is driven by the fact that a large proportion of blue
ammonia projects are brownfield conversions of existing capacity. In addition, greenfield blue
ammonia projects will ultimately rely on using a hydrogen feedstock (either gas or coal),
thereby placing them under similar geographical constraints to traditional grey ammonia
projects.

Figure 3: Green ammonia project announcements remain much more globally distributed
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Projects continue to reach key development milestones

Key project milestones continue to be reached for low-emissions ammonia projects. 6.8 Mt
of capacity has now reached a Final Investment Decision (FID) stage, up from 2.5 Mt at the
end of 2021. Projects that are in a Front-End Engineering and Design (FEED) stage now
account for 9 Mt of capacity, relative to 2.7 Mt at the end of 2021. However, 87% remain in
a pre-FEED stage.
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Figure 4: Low emissions ammonia projects continued to reach key milestones in 2022
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Low-emissions capacity surge anticipated from 2024

Low emissions ammonia capacity is forecast to increase by 6.5 Mt to reach 10 Mt in 2030,
based on CRU’s analysis of capacity announced for the same period. Capacity additions to
the tune of 2.3 Mt are expected from green ammonia projects, the majority of which are
forecast to commission beyond 2026. Blue ammonia projects, which are seen as a viable
mid-term_carbon_mitigating option, are more weighted towards 2024 — 2025, with an
anticipated 4.2 Mt worth of capacity commissioning across the forecast period.

Figure 5: Significant capacity additions weighted towards 2024 and beyond
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Only projects that have reached a Final Investment Decision (FID) are included in the
forecast, which remains dynamic as further projects reach this key milestone.

Total low emissions ammonia capacity with scheduled FIDs amounts to 50 Mt by 2030,
however many of these projects may not reach completion. Low-emissions ammonia
demand is forecast to grow to 12 Mt by 2030, including 6 Mt of substitution within traditional
markets, based on CRU’s analysis on end-market potential.
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Figure 6: Low-emissions ammonia supply potential driven by FIDs
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Green ammonia projects that have reached FID stage are predominantly concentrated in
Asia (1.2 Mt), with substantial prospective capacity also located in Central and South America
(0.8 Mt). Blue ammonia projects in contrast are much more concentrated, occurring entirely
within North America (4.2 Mt), with the US alone accounting for 3.9 Mt.

Figure 7: Project pipeline remains segregated by production technology type
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See CRU'’s latest analysis on the opportunities, challenges and potential evolution of the Low
Emissions Ammonia Market here.
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About CRU

CRU’s reputation with customers across mining, metals and
fertilizers is for integrity, reliability, independence and authority.
CRU’s insights are built on a twin commitment to quality primary
research and robust, transparent methodologies.

You can rely on our work — our data, our views, our models -
because we have built them ourselves, from the ground up,
since our foundation in 1969.

The requirement for exclusive, first-hand knowledge has driven
us to invest in a global team of analysts, the key to gaining a real
understanding of critical, hard-to-reach markets such as China.

CRU’s people - whether delivering market outlooks, price
assessments, cost analysis or consulting - focus on helping
customers to make important business decisions. AcCross a
comprehensive range of commodities, we strive to provide
customers with the best service and the closest contact -
flexible, personal and responsive.

CRU - big enough to deliver a high quality service, small
enough to care about all of our customers.
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