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Background (1)




Background (2)

Sensitivity to the oil price plunge
The 15 largest exporters of crude oil in comparison
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Background (3)

OPEC share of world crude oil reserves, 2014

m Algeria
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o IR Iran
OPEC = Inq
Non-OPEC 1,206 billion barrels o Kuwait
286.9 billion barrels 81% = Libye
19% = Nigeria
Qatar
! Saudi Arabia
W United Arab Emirates
Venezuela
OPEC proven crude oil reserves, at end of 2014 (billion barrels, OPEC share)
Venezuela 29995 24.9% | Inq 143.07 11.9% | Libya 4836 40% | Algera 1220 1.0%
SaudiArabia 266,58 221% | Kuwait 10150 8.4% Nigeria 37.07 31% Angola 842 0.7%
IR Iran 157.53 13.1% | UAE 97.80 81% Qatar 2524 21% Ecuador 827 07%

Source: OPEC Annual Statistical Bulletin 2015.
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Background (4)

Stylised oil production cost curve

$/bbl, Brent equivalent
« At $30 WTI, it’s uneconomic to develop new oil almost
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Oil price crush history

World crude oil prices

$/bbl (real 2010 dollars, monthly average)
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Crude o1l prices react to a variety of geopolitical and economic

events
price per barrel (real 2010 dollars)
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US Production Trend

USA Oil Production and Rig Count
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Expectation

Monthly West Texas Intermediate and Brent crude oil prices (2013-18)

dollars per barrel
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Likely 2016-2017 Oil Balance

* Global demand growing at 1.2 million BPD
* US o1l growth ~(0.6) million BPD
e Other non-OPEC ~(0.3) million BPD
* Rest of world o1l growth ~ 0.5 million BPD (Iran)
Net 1.6 million BPD tighter market

US - Production will grow again if prices >$50-60
Likely no shale oil outside North America for 5 - 10 years




Price Prediction 2017-2018

» Prices will likely no rise within 1-2 years a
head

» Stable price is likely $60
» Long Term $90-5$100 prices unlikely
» Long Term below $40 price unlikely




E&P Perspective: Short and Mid Term Impact
on Industry

» Biggest industry restructuring since 1986

» Every company is selling properties - who is
buying?

» Highly leveraged E&P’s will likely disappear

» Service industry will become more
concentrated




E&P Industry Macro — Managing Downturns

Demand-Driven Events
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MUSIM PHK
PEKERJA MIGAS

Raksasa migas Belanda, Shell, mengumumkan rencana pemangkasan
6.500 karyawan, pada Kamis (30/7). Pengurangan tersebut merupakan
realisasi pemotongan belanja modal 2015 menyusul ambruknya harga
minyak dunia sejak Juli tahun lalu. Opsi pemutusan hubungan kerja dan
penghematan juga diambil oleh perusahaan besar lainnya.
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“Ini adalah periode yang penuh tantangan
bagi industri migas. Kami mengambil langkah
yang sangat penting dan menentukan."

—Ben van Beurden, CEO Shell
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GLOBAL CHEMICAL INDUSTRY

NATURAL
RESOURCES Base Formulated products / CUSTOMERS
Chemicals performance materials
Mining, drilling, i L Automotive /
re%ining, L Olefins felinsr?:s and engineering transportation

Consumer products

(Ethyllene, - Extruded films, pipe, .
P"GPHI" ene, profiles, coatings, sheet, il <le[lls
butylene) foams Building /

. Eult?:r;g]ﬁqg:d parts construction
. |

gas processing

I_I_‘ Aromatics Synthetic fibers RecreaFinn / sport

‘ l tol (henzer:e, Rubber products Industrial
4 oluene, xylenes) Paints and coatings Medical
— Adhesives and sealants Pharmaceutica
Qil Chlor-alkali Lubricants Personal care
Gas (chlorine, caustic Water treatment products [

soda) Cleaning products

Coal |

. Industrial chemicals EIECtr'Ca.I /
Minerals Others (ammonia, Flame retardants Sosirlles
Renewables phosphorous) Others Aircraft / aerospace

Business equipment



Petrochemical Feedstock

Fossil Fuel

Natural Gas
NGL's Petroleum

Time and Pressure
CHO to CH to C




Film and Sheet - packaging (high clarity film markets), films;

[ E Extrusion Coating - coating paper, paperboard for packaging;
-DP Injection Molding - housewares, toys, molded furniture

Film - garbage bags, food packaging; Injection Meolding -
- LLDPE housewares, lids, caps; Sheet - geo membranes
- HDPE

Blow Molding - bottles, containers for household chemicals,

antifreeze, Injection Molding - smaller containers for

pharmaceuticals, shampoo, cosmetics , Film and Sheet -

packaging, liners ,Pipe and Tubing

Eth"f'El‘lE Oxide Antifreeze, Polyester (fiber and PET),
Mﬂnﬂ'ﬂthylenﬂ Household cleaning, Paint & coatings,

Industrial &Institutional Cleaning, Personal
GIYCEI (M EG) Care, Lubricants, Construction, Cosmetics,
Papu_r, Automotive, Consumer Electronics,
Ethylene Taxtiles

Dichloride Vinyl Chloride Pipes & Fittings, Profiles &
EDC Monomer (VCM) Tubes, Films & Sheets, Wires &
( ) Cables, Bottles

Polyethylene

- (LDPE, HDPE,
LLDPE)

Ethylene

Ethylbenzene/
Styrene

Appliance and Electrical /Electronics, Food Packaging/Food, Service
Ware, Medical Products, Furniture Components, Foam Board and
Sheathing, Building Insulation, Rigid Packaging, Automotive
Components, Refrigerator Components, Electrical Components,
Electronics/Electrical Appliances, Paper Coating, Nonwoven Binders

f A

Others



Propylene

Propylene Oxide
Acrylic Acid
Acrylonitrile

Cumene

Polypropylene
Isopropyl Alcohol

Oxo Chemicals

Ethylene/Propylene
Elastomers

Allyl chloride/
Epichlorohydrin

Others

Urethane flexible foams, flexible foams
Propylene Glycol, Glycol Ethers, Construction, foods, drugs, cosmetics,
Isopropanol Amines environmentally friendly antifreeze

Commodity acrylate esters, superabsorbent polymers,
surface coatings, water treatment/petroleum

ABS Resins, SAN Resins, Acrylic Automotive, houseware, pipe,
Fiber, Nitrile Rubber, Acrylamide conduit and fittings, packaging,
a ' apparel
Phenol Phenolics, epoxys, polycarbonate

Homopolymer flexible & rigid packaging, fibers, film, large

molded parts, thermoformed containers
Random Copolymer Cast film, thermoforming, blow
Hereophasic (impact) molding, sheet extrusion, blown film

C |
R Corrugated pipe, thin wall injection
Solvents molding, bumpers, blow molding bottle

Butanol, 2-

Ethylhexanol Surface coatings, plasticizers,
Automotive, construction/roofing, polymer
EPDM/EPM modification, oil and cable insulation, oil

additives, appliance parts, hoses
Epoxy resins, synthetic glycerin, ECH elastomers, specialty water treatment
chemicals, wet-strength resins for paper production and surfactants

Polygas Chemicals, Nonene,
Dodecene, Heptene



Investment Drivers for Base Chemical/
Petrochemical

Crude oil/energy price trends
Global economic growth
Geo-political considerations
North American energy market
State of industry profit cycle
China structural changes
Non-conventional technology
Sustainability

Levels of integration

Regional CAPEX differentials

Logistics investments

vV vV vV vV vV vV vV vV vV v v Y

Evolving Technology and Impact on Consumer Products & Markets




The impact of the oil-price drop is differentiated along the
chemicals value chain.

Impact of a 50% oil-price  Start of chemicals Middle of chemicals End of chemicals

drop on given measure value chain value chain value chain
Reduction in raw-material 25-50 15=30 10-20
spend, % of spend l i B .
Speed of price change, Fast Medium Slow
months delay (0-1) (1-4) (2-6)
Product-price decrease 15-30

in case of full 1 612 3-8
pass-through, % of sales —.

Product-price pass- Fast to Medium to Slow to none
through, months delay medium (1-3) slow (2-6) (3-12+)

Higher relative impact Potential longer benefit

McKinsey&Company




Petrochemical Growth?

Beyond 2020...Where Total Basic Chemical* Capacity

(Million Metric Tons)

will The Next Wave Of |
Region 2015 2025 Delta

Capacity Be Built?

North America

South America

Europe 89

Middle East / Africa 77
Asia/India (less

China) 130

172

582




Current Indonesian Oil and Gas Issue

» We are not a rich oil and gas country!

» To increase reserves, aggressive exploration is essential and EOR is importan

» Minister Regulation (Permen ESDM No0.8/2017) on Gross Split PSC effective :
2017

» The first Gross Split PSC Contract ---> PHE ONWJ (February 2017)

» The successful implementation of the Gross Split PSC requires more cost efficient
contractor and less complicated government business process.

» At the end, How attractive is the GS Model? - Market will tell... “We will know it whe
see it...”.




Konsumsi BBM meroket, produksi minyak melorot, impor
kian menganga, siap menerkam perekonomian

Thousand barrel/day Ol.l production: A
1,600 mixture of hydrocarbons
that exists in liquid phase
1,400 ) in natural underground
Production reservoirs and remains
liquid at atmospheric
1,200
Imports pressure after passing
through surface
1,900 separating facilities.
Consumption
800 Oil consumption: inland
demand plus aviation and
600 marine bunkers and
refinery fuel and loss.
400 Consumption of fuel
S AILRIINTERIISSZT SIS A | ethanol and biodiesel
TR ZRNA AT RIRII S KK |isalsoincluded.

Sowurce: United States Energy Information Administration, for oll production;
and BP Statistical Review of World Energy, for oil consumption




Data Cadangan Minyak Indonesia
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siaShgas CADANGAN MINYAK DUNIA

300.0 - www.eia.gov/2012

Indonesiatahun 2012 :
Urutan 28 Cadangan Minyak
' Cadangan terbukti
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Cadangan Minyak 211,2 Tidak lebih dari 5%
Luas Negara 1,904,569 km? 916,445 km? 2 x lebih luas |
I
L

Jumlah Penduduk 237,424,363 28,946,101 Hampir 10 x lipat

PRIVATE AND CONFIDENTIAL




DATA

research

Cadangan Gas Indonesia
Terbesar ke-14 Dunia

INDONESIA menempati posisi ke-14 sebagai negara pemilik
cadangan gas alam terbesar di dunia. Data BP Statistics 2014
menunjukkan cadangan gas alam terbukti Indonesia mencapai
103,3 triliun kaki kubik (TCF).

Cadangan Gas Terbukti Dunia

(triliun kaki kubik) e—

Arab Saudi Venezuela Australia Irak Indonesia
290,8 196,8 129,9 126,7 103,3

17 % 50 Tahun 574 TCF
Meski punya cadangan besar, Dengan tingkat produksi seperti Selain memiliki cadangan gas alam
konsumsi gas masih kecil, sekarang, cadangan gas alam konvensional, Indonesia juga memiliki
hanya sekitar 17 persen dari terbukti Indonesia bisa bertahan potensi cadangan gas non-konvensional,
total energi nasional. untuk jangka waktu 50 tahun. yakni shale gas sebesar 574 TCF
453 TCF Konsumsi Energi Indonesia 2012
Potensi cadangan gas non-
konvensional lainnya adalah 17 % 36 %
gas metana batubara (CBM) Gas Alam Minyak
sebesar 453 TCF.

20 % 27 %

Batubara Energi lain




T
COLLEGE MAJORS WITH THE HIGHEST/LOWEST EARNINGS

MEDIAN PERCENT ' MEDIAN PERCENT
MAJORS W/ HIGHEST EARNINGS EARNINGS FEMALE MAJORS W/ LOWEST EARNINGS EARNINGS FEMALE
Petroleum engineering $136K 14% Early childhood education $39K 96%
Pharmacy, pharmaceutical sciences  $113K 59% Human/community services $41K 85%
Metallurgical engineering $98K 23% Studio arts $42K 69%
Mining and mineral engineering $97K 13% Social work $42K 88%
Chemical engineering $96K 32% Teacher education $42K 82%
Electrical engineering $93K 12% Visual/performing arts $42K 67%
Aerospace engineering $90K 14% Theology/religious vocations $43K 32%
Mechnical engineering $87K 12% Elementary education $43K 91%
Computer engineering $87K 10% Drama/theater arts $45K 63%
Geological/geophysical engineering $87K 40% . Family/consumer sciences $45K 90%

SOURCE: JEC.senate.gov; National Center for Education Statistics; 2014 Digest of Education Statistics;
US Census Bureau; American Community Service micro data (2009-2013); Georgetown University Center BUSINESS INSIDER



Oil and Gas Related Employment

2,500,000

2,000,000

1,500,000

1,000,000

500,000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Source: U.S. Bureau of Labor Statistics

" Retail - Gasoline Stations
® Wholesale Petroleum Products
= Natural Gas Distribution
® Oil & Gas Pipeline Construction
® Pipeline Transportation, except Natural Gas
Lubricants, Greases, etc.
 Petroleum Refining
Oil & Gas Field Machinery And Equip.
Geophysical Surveying and Mapping Svcs.
= Support Activities For Oil & Gas Operations
® Drilling Oil & Gas Wells
m Oil & Gas Extraction




What we can do as oil student, academic and
professional




Career Development

» Career Opportunity in Energy Industry: To Stay or Not?
» Skill (graduate)-> Critical Skill (employment) - Expert
» Sinergy: Academic & Industry
» Develop Digital skills
» New requirements:
» Creative, flexible and mobile
» Agile thinking ability
» Interpersonal and communication skills
» Global skills
» Entrepreneurship




Fun part.....
Ready?




LATAR BELAKANG PENDIDIKAN
100 ORANG TERKAYA DUNIA VERSI FORBES

Hukum
Matematika
Sains .—,'_l l

Keuangan e————— 4 __---
',.',-7_

Ekonomi
Lalnnya

?D‘W

Bisnis

Tidak Kuliah

Teknik

Tidak Kuliah
Teknik
Bisnis

Seni
Ekonomi
Keuangan
Sains
Matematika
Hukum
Lainnya

:32%
1 22%
12 %
9%
8%
3%
2%




Workshop Practice: GET ACTION NOW

Success VS Happiness

1.
2. ldentify our needs

3. ldentify our STRENGTH and WEAKNESS
4,

Team Project




Success & Happiness

» “Success is getting what you want; happiness is wanting
what you get.”- Ingrid Bergman

» Success is an achievement, but happiness is the only
achievement.

» Success should come as a byproduct of happiness —
a factor that comes from happiness, derives from it.
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Success is all the money in the world; happiness is having people to spend it on.
Success is measurable; happiness is limitless.

Success is a fancy car; happiness is a great ride.

Success is working hard; happiness is loving the work.

Success is the fame; happiness is the rise.

Success is the race; happiness is the finish line.

Success is being right; happiness is being true.

Success is earned, happiness is achieved.

Success is awards; happiness is its own reward.

Success is money in the bank; happiness can't be deposited.
Success is private jets; happiness is flying high.

Success is never easy; happiness will never feel difficult.
Success is money; happiness is value.

Success is sacrifice; happiness is plentiful.

Success is second homes; happiness is always home.

Success is material things; happiness is in the materials.

Success is pursuing your dreams; happiness is living your dreams.
Success is reaching the top; happiness has no ceiling.

Success is all the money in the world; happiness is needing none of it.
Success is doing what you love; happiness is loving what you do.
Success is just ahead; happiness was never behind.

Success is envied; happiness is shared.
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MASLOW'S

A

MORALITY,
CREATIVITY,
SPONTANEITY,
PROBLEM SOLVING,
LACK OF PREJUDICE,
ACCEPTANCE OF FACTS

HIERARCHY
OF NEEDS

\s

FRIENDSHIP, FAMILY,
SEXUAL INTIMACY

N

NZ{ ( LOVE/BELONGING ) ¥

Abraham Harold Maslow (Apd 1. 1908 - June 8, 1970)

was a psychologist who studied positive

human quadlities and the lives of exempla-

ry people. In 1954, Maslow created the

Hierarchy of Human Needs and

expressed his theories in his book,
tivation and P li

Self-Actualization - A person’s
motivation to reach his or
her full potential. As shown
in Maslow's Hierarchy of
Needs, a person’s basic
needs must be met
before self-actualiza-
tion can be
achieved.




Strength VS Weakness

Strength

3 Weakness
> Enthusiasm » Being too critical of yourself
> Trustworthiness Attempting to please everyone
» Creativity . - .

o Being unfamiliar with the latest
» Discipline
software

» Patience
» Respectfulness
» Determination
» Dedication
» Honesty
» Versatility




Team Project (1 month)
“you are not an engineer if you can not write a
technical report”

» Work in a group - Project Title:

1. Areview of latest H2S removal technology in oil and gas industry

2. Areview of current Indonesia petrochemical project

3. Areview of EOR technology application in Middle East and Canada: what is the differen
4. Areview of latest technology in industrial water treatment

5. Areview of mercury removal technology from natural gas in Indonesia
6. Areview of latest Syngas technology

7. Areview of GTL technology in Qatar

8. Areview of latest soap manufacturing process technology

9. Areview of gold mining process and technology in Africa

10. Areview of geothermal project in Indonesia: what is the challenges?

11. Areview of renewable energy project in China

12. Areview of ice cream process manufacturing: what we can improve?



The roles

» Make it in 3 pages max. report (Bahasa Indonesia/ Inggris)

» Methodology:
» literature study (library, internet, book, journal, magazines, etc)
» questionnaire to industry,
» make a summary and share the opinion

» Within 1 month of study. Submit to: Ardian Nengkoda, PhD. Via email:
petroche@gmail.com

» Meet the date line and comply with the methodology.

» Successful team will receive project certificate



mailto:petroche@gmail.com

