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Agenda

* Overview of global ammonia capacity — gross, merchant, geography,
orientation

* Consideration of the availability and flexibility of supply

e Conclusions
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‘ Argus is the leader in ammonia price assessments and analytics +

Ammonia analytics service

Argus Analytics services - covering the markets for ammonia, urea, phosphate rock, processed

phosphates, potash, sulphur, sulphuric acid, NPKs and Technical Grade Urea
What do subscribers receive*?
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Price assessments and 12m outlook

This presentation showcases our analytics services, which offer sector leading service
features....

Features
New capacity forecast

Primary features:
« 15-year supply/demand/price/trade forecasts
Trade matrices
Global cost curves
Our demand model based on calorie and crop
forecasts to guide our view of future fertilizer
consumption
Project gateway assessment, to assess which
new projects will be realised and which existing
capacity will close
Robust price forecast methodology
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MarketS/D forecast

Argus Ammonia
Formerly Argus FMB Ammonia

+ Comprehensive fuel sector market coverage:

e.g. marine fuels
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MARKET DRIVERS

Pivdenny tonnes sell

‘round 3,001 of Russian ammania sold for loading n M-
Vember i the rang of $205.2127 fob Picenmy.

European demand improves.

DATA & DOWNLOAD INDEX.
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= indian smmori imparts
= indoneia smmoris expart ine up
= ieiddie Ea5t ammonia exports

= pivcenny ammaria supply outiook
= Turkey smmani import:

= tank a2 the port.
30-60 DAY OUTLOOK

The market ramains stable bt only minor adistments to

= spot armonia salex
= Trinkdsd snd Tabsgo export tie up.
= morocco ammonia imports
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Ammonia capacity is global, with a broad distribution

Capacity and production by region (million t) Ammonia capacity map

Region Capacity Gross Production

World 224.6 182.6

Africa 10.2 9.7

Australasia 2.3 1.9

Central & Eastern Europe 15.2 8.9

Latin America & Caribbean 9.8 6.7 P o

Middle East 20.5 16.8 b e

North America 24.4 22.2 L L9
Northeast Asia 76.1 55.1 . a
Russia & Central Asia 23.4 22.9

South Asia 18.7 19.3

Southeast Asia 12.5 10.5

Western Europe 11.3 8.5
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Most ammonia is consumed captively on-site, but there is
a significant merchant market

Ammonia consumption by end-use 2020 (million t) Exports
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Ammonia capacity has grown steadily over decades; trade

growth has stalled

Ammonia capacity (million tpy)
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Annual growth in capacity, 2000-2020:
* Net 58 million tpy of net capacity change
* 105 million tpy of capacity added:

e~ 100 significant revamps/debottlenecks, +19 million tpy of new capacity

e~ 190 new lines/projects; +85 million tpy of capacity
* 47 million tpy of capacity closed

Changes are cyclical!

International ammonia trade (million t)
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International ammonia trade grew in the 2000s, but recently
stalled:

Growth in 2000s associated with expansion of
downstream sectors like processed phosphates and
industrial end-uses; plus uneconomic ammonia plant
closures

Flat trade more recently: growth in integrated processed
phosphates operations and construction of integrating

Copyright © 2020 Argus Media group.
All rights reserved
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Capacity growth spurts related to price fly-ups and
changes in production costs/competitiveness

Annual change in ammonia capacity (thousand tpy) Annual ave. ammonia price, fob Black Sea (USS/t)
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Nominally, there is significant spare capacity; price signals
could bring it to market but there are constraints

Global ammonia capacity ‘spare’ capacity 2020 Map of Chinese ammonia capacity
(million tpy) o

Capacity 'Spare’ .
Region utilization capacity |
Total 81% 42.0
Northeast Asia 72% 21.0 .
Central & Eastern Europe 59% 6.2 i S o L e ®
Middle East 82% 3.7 W Py
Latin America & Caribbean 68% 3.1 '
Western Europe 75% 2.9 v
North America 91% 2.2 i !
Southeast Asia 84% 2.0
Russia & Central Asia 98% 0.5
Australasia 81% 0.4
Africa 96% 0.4
South Asia 103% -0.5
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There is always flex between ammonia and downstream

products like urea

UPGRADING MARGIN: Ammonia initially squeezed harder by Covid-19 than urea

UM rallied in ammonia’s favour in Q2 2020 as urea weakened, but further recovery unlikely as urea gains in Hz

Our Whed-BMMONIE upgrading margin (UM is created by subtizcling the product of the ammania grice and the
ammania consumption rate (assumed at grokg pertonne urea) fram the wiea price. This provides us & measure of
the value-added in the urea market aver the inpul value of the ammania consumed in urea's production.

Real upgrading margins at fob Middle East

Sepbesmb 1

. . . . Marchant market towards deficit Upgrading m;
The historical average is around SEo 1, a value that needs 1o cover the COFVersion costs on & urea alant (power, August aory = Prﬁou R
chemicals and consumables, labaur and maintenancel, provide a level of retum Lo incentivise the operator to = E
produce and sell urea, rather than selling the ammenia, and in the lang term, attract capes 1o build urea plants, At

$a35/t a marginal plant can easily cover $40-5o/1 of additional urea proressing costs. Janwcé  JangB  janio Janaz

The adjacent chan outlines the historcal urea upgrading
Ta ealculate the historic upgrading margin: margin ever the last 15 vears. There have been three phases,
a period af ammonia oversupply. followed by structural

UM = P — Fogme % 0575 deficit and the curent pericd of weakness.

i Sgot
— o Sa3aft

To lorecast the fulure ammonia price:

{Puran — UM}

Below, a running average shows how the real LR average has — A
Pomma = — gt setiled at around 385/t fob Yuzhny over the last ten years.
= And that the UM at fob Mid East carries 2 small premium.
Real LR Equilibrium averages 585/t UM shows small premium at fob ME vs fob ¥Y

29198 %, constant peices

20198 %, ronstant peices
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Merchant ammonia availability is also
responsive to ‘upgrade margin’ (UM).
It’s a calculation which indicates which
nitrogen product is most attractive to sell.

* Deduct the ammonia price at its

consumption rate from the urea price.

A high UM incentivizes/attracts ammonia to
downstream products and vice versa.
Recent ammonia prices have been relatively
weak and incentivizing volumes to move
downstream.

But the reverse position is equally possible.

Copyright © 2020 Argus Media group.
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Fundamentally, ammonia is a typical commodity; supply
availability is rarely a constraint...

11

We are never short of ammonia projects! Over supply is more common than under-supply.

Grey Green

Global ammonia capacity forecast (exc. China) ) Global Green Ammonia Capacity Tracker

We are currently forecasting 10.7mn t/y gross & o.8mn t/y merchant ammonia capacity at the construction stage Argus is tracking about 15mn t/y of speculative green ammonia capacity — over 95pc is merchant capac
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Ammonia supply will continue to grow with demand including
energy demand

NEOM PROJECT REVIEW: Green ammonia production costs will be high

Air Products will have to charge a high premium over brown ammaonia to breakeven on their investment in NEOM

A print-venture bepween Alr Praducts, ACWA Pawer and
MEDM [equal shares] |3 planning the consbuction of &
3600 tpd green ammania plant. The Sobn invesiment,
Eased In the rerih wes) ol Ssudl Asabds, will use
remewab e Eleciniciy frem eer g6W of solar and wind
tarms fo produce bydmgen and sitrogen lor ammonia
production

At & hasic leed, green ammanta s simply the remasal of
the SR process and its meshane leedstock from
ammuonia production, and its replacement with an
alectrolysar @d an iniegraied reresable pover sueply.
FECM will s 100% renewable anengy be power the
alecirolysar, the ASU (s separatar and the ammanis
arpaiFssis process Al the new project, This mans fhal them
will be no carhon emissioes produced by B ammonia
plant. HEOM &l use Alr Froducts’ gwn Irchause
vechnodagy far the ASL andehyssenkrpp technology for
e electrolysar, Ammonis sinthess will be suppied by
Haldor Topsoe

Acress (o Resowres: Few localions globally provide
suitable conditions far a mis of renesable sowces thal
winuld meed alageelectolyse's baselkad pomer
requinements, 35 hours a day. Saadi Arabia is one of the
betier locathons lor ihe construciion of & rerewables-
based elecimbyser gheen its abundance of selar Au,
MEDK's coastal lacalion atse meass refable wind
genemtian iz viabie, Baih slectricky and hydrogen storage
will be used o maniain corsizak smmania pioduction
trecugh perinds of low solar or wind power calpul.

Arress io Markets: Sir Peoducis sl be ihe sociusive
ammosia ataker, Juiside ol the project soope Assessed
hisre, Al Praducts wil isvest $2be in 3 catanfes
hidragan distibution nebwork using the green ammonis
produced. Ammania will act 2= the hydrogen camier. Each
tenne of ammonia Wil ‘carey” 1rskg of hpdioges which is
dissaiated bick mig Bydrogen al The destination

Access i Caphtal: Toe plant will form pan of KEDM- a
new indusirial hub fecussed on susiainabdliy ihat came
fram the Saud Vision 2030 inilative. HEOK is 3 clased
[oire-stock company uly cwned by Saud's Pablic
Invesimeni Fund, which hawe Imsested $soobn inio the
MEDM rasterplan. Staie financing will proeide estremely
Faviurabile laan rates for this prejec), belping b beep bl
©oats 10 A minimum.

Tre Ssbe of capex quoted for this project isitialy Inoks
likez 3 bat of capital 1o an imeesament in an ammonia plant.
Hosweeer, most of this will be used 1o build the wisd and
solar generators. We alsa reed (0 ke into accoun the
speculative raiure ol a worldscalegresn ammania plani.
Tre largest Insialled elecimbysers i the market inday ane
n the s ange, The capacity nisded o sspply
hydragen bo.a 1.2mn Ly anmenia plan is amend 269,
Thex sieg up In capacity 1= conskderable, Far gGW ol
renesalbie genemtion, 26W of elecimksis, 15 well as the
ammosda plant equipmest ard Fsium ion storage o (i
within a $stn envelpe. Investmenm costs b each
tzchnology mil need o come dosn signicanily fom
tadays levels (10155 terma

Project details and assum

mu.m @urmm-ul.n.w:..l.lllll r{ _ ﬁ

Stz lacation
Start of praduction FTETS
Target market Green 0
Capaciiy 1360 kLiy
Capex 5 4.0 b=
Cost of aguity 13 pe
Canp. WAL 1w
Praj ot WACT &6 pe s
Froject gearing W0 pr o ok
Econamic cost®
4
L1
]
e
30
a0

e k
e

= ——
£ F I fEEF FEEE
- I F 3R E L] - I
= L] e o = =
L s & i -

“ Brtun Based oo Fasrsied e Wi, frics 3 e up To0 M5 D 0 bre s,

A Saea

Green ammania productian

Remewanle
“Mater Elbectricity Air
¥ ¥
| Electralyser | | ASU |
+ *
Hydrogen Hitrogen
+
| Haber#osch process |
¥
Green
Ammania

Lizwrmsed b: Oliver Fatfield, Anps Vel |issited (London)

Copyrichi & 00 Argus Media group
Al fights resenved

Grey

* Price will continue to incentivize
construction of new capacity, and raise
production from spare capacity.

* Projects are feasible when there is
availability of the right priced capital
and raw material resources, and market
access.

Green

* Price will also incentivize supply.

* For now it’s a higher price, but the
fundamentals are the same.

* And technology is similar and widely
available.
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Conclusions

* There is a substantial stock of existing ammonia supply, widely available geographically.
* Ammonia supply is rarely a market constraint. There are periods when demand grows more
quickly, resulting in higher prices, but this normally brings significant supply response:
* Short term (within months): higher output/utilization, use of spare capacity; N product
switching.
* Within quarters/years: expansionary revamps (including green retrofit?).
« ~3vyears: greenfield and brownfield new plants/lines (longer for green projects?).

* So, there are no obvious fundamental supply constraints to market growth for ammonia for
energy use.
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