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Topic 1. Macroeconomic factors impacting Asian markets

ALAISTAIR CHAN, Associate Economist, MOODY’S ANALYTICS

vORZRLEARL AT-

A

o Ey

—

G R oRdF R

China’s Three Credit Cycles Since 2008 Rebound in China’s Business Cycle - 1
Total social financing, 6-mo. MA, % change yr ago % change yr ago
150 20
Post-GFC 4 trillion RMB stimulus 18 ~=Fixed asset investment, YTD (L)
e ==|ndustrial production (L) -1
100 16 = s
2012/13 ‘mini-stimulus’ 5 FroduoeE prices ) -2
R 3
50 Flexible' policy 12
-4
10
0 8 -5
[ -6
-50 4 -7
08 09 10 1 12 13 14 15 16 14 15 16
Bureau of Statistics, Moody's Analytics Sources: National Bureau of Statisics, Moody's Analytics
Rebound in China’s Business Cycle - 2 China’s Housing Market Recovers...
% change yr ago New residential property prices, 70 cities, change from month ago
20 101 80
—Electricity consumption (L) m Decrease u Unchanged ® Increase
15 —Rail freight, % change yr ago (L) 70
10 —nNBS leading indicator (R) 100 80
5 50
0 99 40
-5 30
-10 98 20
15 10
-20 97 0
14 15 16 14 15 16
Sources: National Bureau of Statistics, Moody's Analytics Sources: Nalional Bureau of Statistics, Moody's Analytics




o 4

Fp ¢ BT E A AR

U= FRE DA T00 G/ g B R LA d

Chinese Commodity Imports Rebound Iron Ore Bounce
% change yr ago, 3 mo. MA Imports, 6 mo. MA, % change yr ago
50 60 160
40 =—Mlachanical/electronic i 140
30 s=Enoray 120
==Hard commaodity
fg NN X Soft commodity 2 100
0 > V—‘\\/ﬂ 0 80
~
0 — -./\ S 5 60
-20 —Value (L) 40
-30 _/J, -40 ==\olume, (L) 20
-40 .60 ==|mplied price, value/volume (R) 0
-50 12 13 14 15 16
13 14 15 16
Sources: Bloomberg, National Bureau of Statistics, Moody's Analytics
Sources: National Bureau of Statistics, Moody's Analytics
Crude Oil Bounce
Imports, 6 mo. MA, % change yr ago
60 100
90
40 80
20 70
60
0 50
40
-20 30
—\alue (L) 20
-40 —Volume, (L) i
==|mplied price, value/volume (R)
-60 0
12 13 14 15 16
5 : Bl berg, National Bureau of Moody's A
® ° i
Markets Sanguine... ... And Pessimism is Fading
CNY/USS, inverted axis Expectations of RMB change vs US$ in 12 months
58 00
6.0 e —— -1.0
Nyt et 20
m -3.0
6.4
==Daily mid point 4.0
=—Upper band
6.6 Lower band -5.0
=—=Spot
6.8 -6.0
Jan-15 Apr-15 Jul-15 Oct-15 Jan-16 Apr-16 Jan-15 Apr-15 Jul-15 QOct-15 Jan-16 Apr-16
Sources: People's Bank of China, Moody's Analytics Sources: People's Bank of China, Moody's Analytics
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Topic 2. The next 10 years : Future global lubricant trends and base

oil evolution

ROB SHAMA, President, AFTON CHEMICAL
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Replicate Target
Segment Cycle

ALL END USERS NEED & DESERVE NEW SOL!'™MNNS

In Summary

1. Customers and end users should have the loudest voice.(kg % % ¢ * —‘F‘,‘ e Bt
SF R )

2. Segment to win.(i& F F& P B 5K FF7F)

3. All users need & deserve new solutions.
4. Base oil producers can help make real change.(& # ¥ & B 24 2L & & T
FehE & FF)

5. Avoid “belts and braces”.



Topic 3. The global and Asian base oil market overview

MILIND PHADKE, Director, Energy, KLINE

Agenda-

What happens to the excess Group II?

YV V V ¥V V VY

Will Group II continue to displace Group I?

How will markets cope with global oversupply?

How is the downturn in China affecting Asian supply/demand balances?

Where is the push for Group II being seen in Asia?

How will additional Group II production in China impact market balances?

Global finished lubricant demand is estimated at 39.4 MT in 2015, essentially with
no growth over 2014.

Global Finished lubricant Demand
by Region, 2015-a

Global Finished lubricant Demand
by Product, 2015-a

South
America, 8% M:'["]"“o"""i Grease, 3%
Africa and ) lids, 6% )
the Middle Asa-Pacific, GIO, 7% HDMO, 23%

East, 8% 448%
-
i IED, 8%
Europe, |
17%
HF, 8%
PCMO/
North Other auto, 3% MCo, 21%
America,
23% PO, 15%
Total: 39.4 Million tonnes Total: 39.4 Million tonnes
- Preliminary estimates.

Demand declines in Brazil, China, Russia, and Japar, and low demand growth in
India are responsible for a slight decline in global demand.
Finished Lubricant Demand Growth by Major Market and Global Overall, 2014 1o 2015-a
Mexico S
Thailand —
Indonesia —
South Korea —
India —
United Kingdom —
DACH =
United States -
Canada n
lapan
China
Russia
Brazil
i Global

6% 5% -a% 3%

Brazil i@ 2 £ % > 2 & I <
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%7 B 5 Russia ¥ 2750;2 %)% 7 B ; China
RehoMaxicoP g~ tg= £ 1 B FHA4
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The global demand for lubricant basestocks is 35.9 million tons, of which about
2.9 million tons are used to blend synthetic and semi-synthetic lubricants.

Global lubr ant Baveslouk Demand Global Lubricant Bavestoch Drmand
for AN Lubricants, 2014 for Synithetisc and Semi syntheti Lubricants, 1014
Other<
Growp 1/ie

Maphahana

Group

Totsl: 159 Mdlion Tonnes Total: 2.9 Millon Tonnes

=171

The supply of high performance basestocks has increased tremendously in the
last five to 10 years.

Global Basestock Supply Composition, 2008 to 2015-a

100%

40%
30%
20%
10%

0%

2008 2009 2010 2011 2012 2013 2014 2015

—_— : - « Inthe last five years, the share of Group
1/l in overall supply has increased from
30% to just under 50% in 2015.

« Group llI/1ll+ accounts for 14% of the
supply in 2015 - far in excess of demand.
Share of Group 11I/1li+ will rise to 16%
as more new capacity is added.

= PAD capacity continues to be increased.
Between 2011 and 2014, PAD capacity
has increased by almost 20%.
Bio-based products with PAD-like
characteristics have entered the

®Group! market.

= Group I+

= Group IIfl1+
Naphthenics
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At the global level, there is a surplus of Group II/Il+ and Group II/Ill+ Longer-term trajectory in lubricants is towards lower volumes, higher quality,
basestocks, which substitutes Group | from overlapping applications. and higher value.
T T B
Global Lubricant Basestock Supply and Demand Balance, 2015
Million tonnes A {BASE OIL » fasien
18 sales - Prolifaration of sdvansed base oils warkdwide -
\--.__._—-/ beyond technical demand
16 -+ Gro igh perfa rourted and re-
A minor surplus at an overall level is ( Powertrain refi ring nev product -
14 accountzd by non lubricant applications, ﬂ_—/ "'_.Im' = — - -2) 4
» The supaly — demand balance picture — N
A hides the growing shortage of high ( Industrial ) e
10 viscosity basestocks. S - tngica ol
durabiliny
8 * Ce ity with i
&
4 b= /
: - e (v i i
atitudes / INDUSTRIAL
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Feo
# PCMO 2 HDMO 4 5c Pl E_F € &% 534 (Fuel economy) %
ff # |+ (Durability) » Fe P 2R £ 2750 et aad ]k Svr 2 2 FrUsE & B A 4F aogp
Fltem 1 E£% 4+ o resource efficiency ¥ M 4Eerfie > BSR4 > &P F Bk
Tk FEET o SRR A LN PR RE X 2ERE
(HSE)% & ks B 2 37 R o
PER T CE R I gy o
(1). Fuel economy-consumption moving from high to low viscosity oils
(2). Drain interval extension
(3). Within industrial there is a market for premium, synthetic products and
application specific solutions.
(4). HSE factors drive the usage of environmentally benign lubricants
(5). New competitors to established lubricant blenders / marketers

(6). New product positioning options based on base oil source and performance
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An overview of the Asia Lubricants/Basestock Market

At 15.4 million tonnes, Asia accounts for 43% of global basestock demand.

Asian Basestock Demand
by Product APl Groups, 2015-a
Other
Naphthenic

Asian Basestock Demand
by Country, 2015-a

All other
Group lIIfll+ 48
Australia China 4
Thailand \
Indonesia »’ Group|
5 Korea

Group II/li+
lapan

India

Total: 15.4 Million tonnes

Total: 15.4 Million tonnes

Asia has a significant surplus of Group Il and Ill basestocks and a deficit of

Group I.

Asian Lubrican! Basestock Supply and Demand Balance, 2015-a
Million tonnes

6

2 L

) -
0

Group I1fll+ Group 11I/HI+
mSupply = Demand

w

&

w

Group | Naphthenics

b A hd B8 5 P GIeGIIeng & 38 8% B flenim > £ 2 o

Gl f K PIRGE R » A d

RN EREIRA KA -

Growth in Asia is slowing down, but new growth frontiers are coming to the
forefront while traditional ones take a back seat.

Asian Finished Lubricant Demand Outlook by Country, 2015 to 2025
CAGR, %
3%

3%

o

%

3 2
- 1
% l
0% _ -

N
-4

-
&
"

._
4

B

—

India
SKorea
China
lapan
Talwan
Total

Indonesia
Vietnam
Thailand
Pakistan
Malaysia
Australia

About a quarter of the new global basestock capacity will come up in the Asia-

Pacific region.

= These capacity additions will further exacerbate the Group I1/Ill surplus in the region. Lubricant demanr
growth and quality mprovements should absorb some of this surplus. Most of the Group Il additions |
APAC will happen in China.

Planned Basestock Capacity in APAC and Rest of the Waorld, 2015 to 2025

100%
B0%
B0%
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Group 111+ Group 1111+ Naphthenics Total

4.2 24 o 0.7 73
Total capacity addition (million tonnes)
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Some conclusion :

» How will markets cope with global oversupply?

—Plant closures
—Reduced operating rates

—Mothballing of some new projects

» What happens to the excess Group I1?

—Group I substitution

—Growth of non-lubricant applications

» How is the downturn in China affecting Asian supply/demand
balances?

—Lower demand for Group I, more pressure on Group I supply.
—Reduced baseoilimports by China

—New Chinese Group II supply looks imminent to come on-stream

—More Group II substitution into Group I

» Where is the push for Group Il in Asia?

—The short answer is—everywhere

—China—a large market for HDMO and PCMO, swiftly moving away from
heavier grades to lighter grades with greater emphasis on emissions reduction
and fuel economy

—India —Accelerated timeline for meeting BS VI standards

(equivalent of Euro VI), and growing emphasis on fuel efficiency

14



—Southeast Asia —Markets like Malaysia, Indonesia, the Philippines, and other

markets in the region are viewed as large potential markets for Group II

Topic 4. High VI Base Oils—-A Refiner’s Perspective Quality Going
Even Higher?
AMY CLAXTON, CEO/Consultant, MY ENERGY

- A A BT L SR L 6 R AT R ehad B A &
Ao R A B e k7 L P B B = L industrial oil 4 processing oil
Fa O R D P ARLE TR R 4o low SAE grade » Noack limit is 15%
with GF-3 spec o A m » #73) e & Ar 8 @ 72 J] % 4o B KB 72 R ik
i A A DR A B 12T GIIUGII 4 #50 BUP & 5 4e o 12 100

CAbR b 4eSt enfhdd k5 > H Noack & i F| 20 30 15% %4 > VI 1 > & +

1200 A A oAU R R A W ARS e ] 0 B 4 A D R

o g A ApE A e
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High VI Base Oils
Engine oils : refinery VI levels going higher depends om volatility spec.—the

refiner’s dilemma

Supply scenario for lower Noack/Higher VI

—Current qualities of Group III/III'/GTL

—-Refining yield impacts from higher VI

IR 4 e fg Bk k 3 > SK-Pertamina % Petronas ] * waxier crude

(crude-derived) ¥ Tl v @ & 1 higer VI (>130)/lower Noack (<14%):1 GIII+ R
#L5 gt b > XOM % Shell B _f1* chemically-derived i&#:& 414 PAO & GTL
4 ¥4 & 4 VI>120 2 Noack~12%¢0 GIIIGIV £ # ¢ - Lower Noack/higher~130+

VI (GIII'/GTL) maybe for future premium engine lubricants e
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A KBRS A S TR 0 & k G #0592 & ¢ brdrig 5 G >

e LIRS I3 A e i a ARME LT SB ROF 12540 ¢ ik

FI* fuel i& {7 hydrocracking *7& 2 (7 UCO h#l 83T & & L B+ hF 23 F W 2

A F > ~20% unconverted oil (UCO).5 hydrodewaxing 67 * &k 4 & GII ~
GII/GII" gh # 4 » B~jd>t feedstock chfd#F & & fu el (715 2 o GII+ from HCU
requires high wax crude (Brent, WTI& Minas, Tapis; VI 130 with 50% and 80%

HDW yield, respectively)
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Group I (48%)-Higher value for heavy vis grades and waxes, except low SAE J300
oils

Group II (33%)-higher value n HDEO applications, except low SAE J300 oils.

Group III (11%)—-All sectors including low SAE J300 oils; no heavy viscosity

applications.

Naphthenic (8%)

Conclusions :

Group ITT" base oils remain in limited supply with development of new

SAE J300 engine oil grades-

1. Restricted to more stringent OEM requirements

2. Base oil suppliers with GIII" differentiation are in a coveted position in today’s

market.
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Topic 5. Advancements in bright stock refining technology

TIM LANGLAIS, Marketing Manager, Specialty Base Oils, ERGON

Bright stock market summary

Process oil

764,000 B/D
37,800 kt/yr

Source: ¥ane & Company. 2015

2015 Global Finished Lubricants Demand

Industrial engine Industrial gear

Industrial engine _ Othar Industrial

Hydraulic fusid
‘ Automative pear
‘ "mlﬂnr
Grease
Marine
Process oll
53,000 B/D
curce: kane & Company, 2015 2,700 kt/yr

conventional Group | refineries...

2005 2015

Souve. Lutws W Coearses 2014 Guie 1o Gantal Base 0o fisfisng, LNG esearcn

Trends in finished lubricant technologies threaten

Group | decline

Giabial Basestoch Siunly by Protct Tymes, 2105 to 2015 Regional BS Supply & Demand Balance, 2015 (actual) to 2025 |projected|
% .
e
Group Il & Il Growth W
w0 3 -E
E g a0
P =
s « § Ll o
¥ £ = o
5 %
g ] =]

o0,
Asla Pacific  Europe NAM SAM* MEA TOTAL
“Inchudes Mexico

‘Source: Wine & Company, 215

2015 Global Bright Stock Demand

...in @ market that demands viscosity...

Gl * EiE&E4R > &2 > GII 2 GIII 1= £  tg#i e > 1 Fla st Fie 4 &

I E Kk o T 4oyt 0 A bright stock 1 F it % ABAE R+ Gl refinery &

H_i% % ** Gll refinery °

..further increasing bright stock price premiums...

41,400

=Gt 13130 CFR Asla WD
—Gr 1 NS00 CFR Asia W
3500 ~Gr | Brightstock C' Aula N
Gt W N1SO CFH Asa NE
~—Gr W NS00 CFR Axa NI

$400
Iy st tan-15 han-16

..and inviting investment/substitute solutions.

Bright stock substitute costs/benefit balance

Material Relative Price  Equivalent BS Performance Advantage Performance

s/imt replacement Disadvantage
Bright Stock B50-880 i
2 + Wide viscosity range - Material handling
PIB 1,900-2,300 5:1 i e i
High viscosity 3 +Good VI - Seal compatibility
PAO 4,500-6,500 13 + Diidation stability - Poor solvency
+High Vi - Limited
PAG 4,000-5,500 11 + Water soluble compatibility
+ Varnish resistance - Poor selvency

cnae. 25 Bae con st Pacc

I Formulators determine the technical need and product value provided for specific applications I
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In summary
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3. Alternative GI (Hydro-processing ~ Naphthenic crude oils) allow formulation

flexibility and create economic value o F]igfl 2 " @ Hpreiee 2 » 70 4 & )
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Generalized process flow diagrams

Conventional Group | Alternate Group |

Paraffinic Crude Oil Naphthenic Crude Oil
Distillation

]

Solvent Extraction

Solvent Dewaxing ic Dewaxing

Hydrofinishing Hydrofinishing

H E

Hydro-processing now represents >45% of global base oil production |

Alternate GI bright stock extends formulation
capabilities to higher viscosity grades...

VBCoates Vecondies
€51 (=) =50 AGMA SAE sus
O D Gl e Generalized max viscosity
[ - — = — X5
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...and formulation costs!

QilA| OilB|OilC|0Oil D| Oil E| Oil F
Traditional GI BS 100%| - - - - -
Alternate Gl BS - | 86% |82% | 80% | 84% | 71%
Gll - 150 - - = - |16% | -
Gll — 500 - - - - - [ 29%
GlIl - 4cSt - |14%| - - - -
GIll - 6cSt - - | 18%| - - -
GIll - 8¢St - - - |20% | - -
Base oil cost, $/t 1008| 993 | 990 | 935 | 938 | 928
Savings (vs Oil A), $/t - | 14|18 | 73|69 | 79
[L3 May ICIS CFR NE ASIA averages: BS @51008/t, 150 @ 5575/t, 500 @ 5735/t, 4c5t @ 5905/,

Sest @ S910/t, 8c5t @ $645/1
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Potential Applications for Alternate Gl

Application Comments

Grease High viscosity can improve yield in light of
lithium supply constraints

Marine Alternate Gl BS provisionally approved for

use in 2 & 4-stroke marine applications

High viscosity/monograde
engine oils

Alternate Gl provisionally approved for use
in 20W-50 and monograde engine oils

Industrial Oils * |mproved economics where viscosity
and appearance remain critical
* Suitable for use in high viscosity

industrial gear oils, hydraulics, etc.

Process Oils Viscosity, appearance, excellent fogging

performance




Topic 5. A Middle East update : lIran after sanctions and new base oil

production in the GCC region
MEHRDAD VAJEDI, Director, PERMIAN ENERGY

Iran @ RPO: Global Supply @

* America, Europe are major suppliers of
Naphthenic, TDAE and RAE ( combined 75%)

* Asia new players by upgrading DAE

* Population: 80 Million

* Biggest Economy: 33"

* Biggest economy by PPP : 18"
« Road Network: 20t * |ran can be star player and game
* Vehicle production: 18" changer (380KT export)

* Lube consumption in the ME: 1% * Opportunity to invest

* Wax/RPO manufacturing in the ME: 1%

Sources: EIU/Permian

Base oil export—53%
UAE base oil importation—850,000 MT of base oil imported to UAE in 2015

(IRAN~35%)

UAE base oil destination—finished lube export (60%) ~ re-export (25%) and

domestic lube (15%)

Drivers for base oil shift

® cmissions / Fuel economy regulations
®  Availability of quality fuel (ULSD)

® OEM recommendation

®  Attractive pricing for higher API Group
®  Wide supply of quality base oil

®  Geographical advantages

Supply/Demand situation
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® 19 group I plants shut down in last 4 years (4 in last year in Europe)

®  Group I and Naphthenic are balanced (shift to by-product-non lubricants

application)

®  Group II and III oversupply (Supply push in ME & Asia/Demand pull in Europe

& America)

India-
B Import 2.5 MT of base oil annually
B About 60% GI followed by GII and only 5% GIII

B Korea, UAE, Singapore and USA are major source for India

Fuel standard

BS VI : implement in 2020 for diesel (10ppm) and gasoline fuel (ethanol) engines
Solution: DPF/SCR or combination
Consequence: Low SAPS / Fuel Economy

Ultimately group | base oil will not be suitable

Iran Industrial Lube Iran Industries @

Turbina g * Steel : 15 Million tones in 37 complexes

%

* OGP: World No. 4 and 2 Oil & Gas producer, Main
Petrochem Player (20% World Ethylene Production)

* Cement: 56 Million tones in 73 plants

Comprassor Oil
™

* Vast range of industries from Food, Agriculture, Pulp
& Paper, Textile, Rubber, Tire,...

Taxtile Ol
1Y

- 7 Copper Complexes (4% of world copper deposit) r
* 4430 Active and operative mines

* 5 Aluminum Complexes

South Pars Complex
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Iran Market Trend

* Due to sanction, market is price sensitive
lack of fund - production in low pace as a
result of slow economic growth

* Auto is growing thanks to JVs

demand for metal will increase

(cl/ol)
* More Vertical integrated companies

, with

» Construction industry out of depression thus

* Additive component manufacturing study

«

Iran Market Trend

Base oil plants modernizing (SOC/IOC)
GTL project

BS production- Study

International players

Shift toward quality lubricant — Auto is
major driver

Topic 6. A picture of Group 111 Base Oil in China

KIM Lu, Analyst, FEEDCO SA

1. China commercial environm

ent

Driving factors for base oil upgrade

-Environment : smog, PM 2.5

—Emission : legislation, latest catalytic converter technologies

—-Fuel economy : greenhouse lubricant, energy saving, heavy duty diesel fuel

cconomy

Figure2: China Car Parc VS GDP Growth 1995-2015
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sowree: Netional Bureo of Statistics of Ching

Table 1: Europe, US& China Per * Person/Car

il

|__EUROPE 1016
NI
BE3 4057

T30 MILLION |
2O MILLION |
[ sseuuon |

FEED@ SA.

STOMLLION | 1
TaMRLIN | [

CHINA |

sowrce: FINANCIAL TIMES, 2016

FHHIH:

Figure3: China Lubricant Consumption 2006-2015

-

-EEEEEEEBES
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uuuuu ¢ MCTS Ching

# China Lubricant Consumption reached 8.77 Million Tones in 2015

# Accounting for 22% of Global Lubricant Consumption in 2015.

FEED@ S.A.
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Flgure5: GLOBAL BASE OIL MARKET SEGMENT CHANGE 2012-2020
Figure5: China Base Oil Consumption by Spec 2015 Figures: China Domestic Base Ofl Production by Spec 2015
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Global Group 11& 11l Base Oil Demand is on an upward trend, while Group | Base il Demand

# China Base 0il Production Capacity is about 7 million tones by 2015, but no Group Il plant
may going down, Naphthenic Demand may slightly go up due to new capadty expansion.

# China Group |ll Base Qil market is a net import market
~  New emission legislation is driver for using better and more purified base oils.

FEED@SA. FEED@ SA.

2. AEABERE 2015 BN D HT 5 22% 0 A#HN 9T K 8.11%

3. 2012 # GIII growth rate/Y 3§ 4v 2 d v < 4| X7F 4 » #H2E > GII demand is
mainly from automotive lubricant, like 10W-40

4. Green energy emersion will cause less oil consumption

5. Increasing consumption Tax for base oil in China—less import base oils?

6. RMB go further depreciation in 2016—more risks to import base oils?

7. &i4dc s B A& 7 £ % GTL lubricant 2. & source

A e
(F B3 £ 2B F D 352016 EF)

Vi fe 3t 0 2015 & AW B FenB BN 5 3700 F g o FE W Bk B
@R B R LA AR FAOLEIM Y S A S
AHDBEADERFT OAREBAEAADZ R FH OB LY FRT A HDERY
SRE T RRaukiR o F o2 o I agfo I #5 3 2 o] il dd B et R 18 F1
R o R MAER Il 2 A A & A% Uk F 23 H o oq gt et anc R
FERBTHIE B A F g s IR AT 2020 £ F > 23kE & #3575 1000
Fepip b en I~ I SF A A A o 2 P 3o
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