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The focus is energy-related

- US shale revolution: new import substituting capacity recently
completed/due on-stream 2016-2019.

- 2014-2016 oil/energy price collapse — and recent rebound.
- China: future for high-cost capacity and exports.

- Iran: dash to harness available gas.

India: self-sufficiency always on the agenda - the role of LNG.
Also

- Improved utilization in Egypt and Pakistan.

- Low utilization in Ukraine and other Central European countries; the
Togliatti floor; and prospect for improved utilization in Trinidad.
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Ammonia operating costs and gas pricing: General principles
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Modern ammonia units 30-32 MMBtus/t; some plants in Russia and Ukraine 40-
45 MMBtus/t although many have undertaken energy efficiency investments
achieving closer to 36-38 MMBtus per tonne.
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Ammonia operating costs and gas pricing: General principles
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Natural gas price convergence

- Qil price decline and the globalization of natural gas markets - via a flood of
new LNG supply - have been key.

- Since 2017, oil price rise and pull of Chinese LNG imports has seen some
divergence of international reference prices from Henry Hub.

$/mn Btu
20 ~
18 - ——German Border Price (Russian Contract)
Dutch TTF
16 -
——Henry Hub
14 - Japan LNG cif
12 -
10 - /
] / /
2 J\ /\'\ M DR g
i Ty
U
2 .
O T T T T T T T T T T T T T T T T T T T T T T

9% 97 98 99 00 01 02 03 04 O5 06 O7 08 09 10 11 12 13 14 15 16 17 18
— Argus

‘ Illumlnatlng the markets Copyright © 2018 Argus Media Ltd. All rights reserved. d



Ammonia & urea v oil prices
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ammonia and urea pricing.
Short-term oil and nitrogen prices can and do diverge but direct/indirect impact

on industry cost curve.
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Long-term trend oil price view c. $65-70/bbl (constant 2017 dollars) prices have
converged to these levels sooner than anticipated (intentional and unintentional
(Venezuela and Iran). Impending IMO regulations likely to provide support.
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Merchant ammonia & urea cost curve, 2014 v 2018 -
downward shift and flat-lining — cost to fob basis

Ammonia

2.5 B =D 10 12.5 15 17.5 20 22.5 15 27.5
Cumulative Yolume [million tonnes)

Notes:
Based on potential
exports

— Argus Ammonia &
Urea Cost & Margin —
Service

0 5 0 15 20 25 30 35 40 45 50 55 60

Cumulative Volume (million tonnes)

— 1014 2018

illuminating the markets Copyright © 2018 Argus Media Ltd. All rights reserved. l@

Urea

70

75



New capacity and shifting trade patterns
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Net ammonia capacity changes, 2016-2021
Total = ¢.6.5 mn t/yr

. Capacity Import-substituting Capacity
HEE EXPOrt Capacity I Capacity mn t/yr Year

Sub-total 4.33 Sub-total 2.17
Acron, Novgorod, Russia 0.68 2016 Of which: US 2.07
::IeanX)PC' Sl s (e leng= 0.50 2016 CF, Donaldsonville, LA, US 0.17 2016
Linde Azot Togliatti, Russia 0.45 2017 PCS Lima, OH, US 0.04 2016
Phosagro, Cherepovets. Russia (net) 0.39 2017 LSB, El Dorado, AR, US 0.34 2016
PT Panca Amara Utama, Indonesia 0.69 2018 Béno/IPL HHEECEMEN, Ly 0.76 2016/17
Eurochem, Kingisepp, Russia 0.89 2018 Iowa Fertilizer, US (net) 0.16 2017
ToAz, Togliatti 8 (net after new urea) 0.05 2020/21 ?r?gg'm' Borger, g UE -0.34 2017
Salalah Methanol Company, Oman 0.33 2021 CF, Port Neal, IA, US 0.07 2017
Ma‘aden 3, Raz-al-Khair, Saudi Dakota Gasification, )
Arabia 0.35 (net) 2021 Beulah, ND 0.20 2017
Koch, Enid, OK 0.08 2017
3ismplot, Rock Springs, WY, 0.24 2017
Yara-BASF, Freeport TX, US 0.75 2018
Agrofert, Duslo, Slovak
Republic 0.10 2018

Post-2021:Nakhodkha, Russian Far East
Other/Uncertain: Proman, Mexico; Israel project (to replace Haifa imports)

— Argus Consulting
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‘ Large-scale urea projects/closures to 2023

Total 2016-19=16.6 mn t/yr; 2020-2023=6.8 mn t/yr (so far)

2016 6.7 2018 1.3
Algeria AOA ll, Arzew 1.2 Azerbaijan Socar, Sumgait City 0.7
Egypt Egyptian Nitrogen Il, Damietta 0.7 Indonesia Petrokimia Gresik Il 0.6
us CF Industries, Port Neal |IA (+ D'ville, LA 1.2 Turkmenistan  Turkmen Chemical Co, 1.2
urea expansion in 2015) Garabogaz
Iran Shiraz Petrochemical Co, Shiraz 1.1 PIC Kuwait -1.2
Malaysia Petronas, Sipitang, Sabah 1.2 2019 3.2
Nigeria Indorama Eleme, Nigeria 1.3 Uzbekistan NavoiAzot 0.6
2017 5.4 India Chambal Gadepan llI, 1.3
Rajasthan
Iran Pardis Petrochemcial Co, Pardis 3 1.1 India Ramagundam Ramagundam, 1.3
AP
Bolivia YPFB, Cochabamba 0.7 2020-2023 6.8
us Koch, Enid, OK 0.9 Iran Lordegan Urea Fertilizer 1.1
us IFCo (OCl), Wever, Lee County IA (net 04 Nigeria Indorama Eleme Il 1.1
urea after UAN)
us Agrium, Borger Tx 0.6 Russia ToAz 0.8
us Dakota Gasification, Beulah, ND 0.3 Brazil Former Petrobras, Tres 1.2
Lagoas (?)
Russia PhosAgro, Cherepovets 0.5 Nigeria Dangote I/II 2x1.3
Indonesia Pusri 1IB, Palembang 0.9 Brunei BFI, Sungai Liang 1.1
2021/2022 Nakhodkha, Russian Far East ?
Other/uncertain: Matix India, Other India & Iranian projects
— Argus




Medium-term fundamentals

« US ammonia, urea and UAN imports will fall.

«  Moroccan ammonia imports will rise — with OCP’s JPH, Safi and
PhosBoucraa expansion programs (but staggered development).

- Ammonia will remain under pressure for some time - Russia (Togliatti)
will set the floor.

 Urea demand growth (c. 1.5 pc per year): many markets mature and
growth concentrated in a few regions (Former Soviet Union/Eastern
Europe; Brazil; Argentina; Africa) and non-fertilizer use.

- Chinese urea exports have fallen and should continue to rebalance the
market.
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Urea S/D balance
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— Argus Urea Analytics, May 2018
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The China ‘wild-card’ - still?
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The changing role of China
The (export) cost curve: China
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— IFA/GTIS/Argus Consulting

- Government focus on
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China’s capacity, production (and possibly demand) are falling

- Capacity peaked in 2014
Chinese urea capacity/output - mn t
- 0Old, inefficient plants are

being closed permanently 2015 2016 2017
- Production fell to 57mn Capacity 80.23 80.63 77.10

tonnes in 2017, 74pc

operating rate at the Production  70.59 61.92 57.16

active units.

Closures 3.94 4.33 5.00

- Urea demand estimated

at 53-54mn tonnes in Start ups 3.98 0.80 0.30

China - possible fall in

fertilizer use in the Source: CNFIA

medium-term
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‘ Wild card: Iran urea projects

Government announced end-2015, no new investment in urea projects,

several have seen initial engineering work but nothing more (financing
remains difficult).

Plant/Location Urea Capacity
(‘000/t yr)

Shiraz Petrochemical Co, Shiraz 1,075 2016 On-stream

Pardis Petrochemical lll, Assaluyeh 1,075 2017 On-stream

Lordegan Urea Fertilizer Co, Lordegan 1,075 Originally due 2019; delayed to
20217

Zanjan Industries Petrochemical Co, Zanjan 1,075

Hengam Petrochemical Co, Assaluyeh 1,075

Masjed Soleyman Petrochemical Complex, 1,075

Masjid Soleyman

Kermanshah I, Kermanshah 660

— NIOC/Argus Consulting



The India wild-card
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Wild card: India — May 2015 4yr policy plan to achieve self-sufficiency

«  Further new investment will rely on LNG feedstock plus pooling of
domestic/LNG pricing for new and existing capacity.
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- Spot price low March 2016 ¢.$4.5/mnBtu.

- Taking into account transportation, marketing margins and state taxes
likely OPEX $210-290/t even at $5.0/mn Btu spot price. Recent spot
price higher (Chinese LNG import demand driver).

- But some expansions and declining imports.
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Conclusions

« Recent up-turn in urea prices temporary although a clear floor has
been seen for both ammonia and urea.

- Russia/ToAz the balancing factor for ammonia; urea has moved more
closely into balance with the withdrawal of China, but new capacity will
need to be absorbed with limited demand growth.

A down-cycle usually discourages new investment in the short-term
and eventually spurs a new cycle. But some major projects have
momentum (Brunei, Indorama, Dangote, Nakhodka).

- Possible wild cards: Iran and India but China more predictable than
last 15 years (for now).
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Sources:
Argus Ammonia Analytics
Margin Service; Argus
Ammonia Monthly Ou
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