, s 1. Petrochemical Sector in Iran in a Glance

FOUNDATION: 1958

VISION IN 2025: THE 15T RANK IN THE MENA REGION CONSIDERING VALUE OF PRODUCTS

CURRENT PRODUCTION CAPACITY. 61.9MT/YIN 2016 (3 TIMES MORE THAN WHAT IT USED TO BE IN 1995)
NoO. OF PRODUCERS: 53 COMPLEXES

EXPORT VALUE: 14.37 BILLION DOLLARS IN 2016
8.6 BILLION DOLLARS IN (IRANIAN FISCAL YEAR 1396Q3)
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Petrochemical activity In lran:
Recent Developments and Global

Position




2. Petrochemical Industry in Iran

2-1. Evolutionary trend

Primary expansion

\ 4
= Fertilizer Authority
= NPC establishment

Recessionary Restructuring

stage

West Ethylene
Pipeline

Rebuilding plants

New grassroots facilities 2 special
economic zones

v

Privatization policy

1st accelaration
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stage

Petrochemical
products trade in
IME (lran
Mercantile
Exchange)
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2nd

accelaration
stage

new wave of investment

(36 projects)

capacity
time



2-2. Impact on the Global Petrochemicals Market

Iran’s Contribution to Selected Petrochemical Products: Syn-Gas

2013

MENA

2025 2025
Methanol Urea

2025

World

2025

-

by 2025, Iran is expected to play a

key role in syn-gas (Methanol &
Urea) not only in MENA region but

also in the global markets.

Iran’s Contribution to Selected Petrochemical Products: Olefins

About 80 percent of Iran’s feedstock

is ethane with a considerable cost
advantage.

Even if the cost of ethane feedstock -
were to triple, Iranian producers could
still add value.
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2-2. Impact on the Global Petrochemicals Market/ cont.

Iran’s Contribution to Selected Petrochemical Products: Polymers

'| 2013 ===
MENA

Polyvethylen

1-155{' 2013

2025

MENA
Polypropylen

World

~or the case of polymers, despite potential capacities, there will
ne negligible global position for lIran especially for the case of
oropylene value chain compared to ethylene value chain.

A

ITSR



=] e
AR

3.
Petrochemical Industry in
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Strategic Position
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3. Petrochemical Industry in Iran:
Reasons for the strategic position

Petrochemical Industry’s Contribution to Iran’s Economy within recent
decade: Chemicals and Chemical Products

Dependence on Export
Markets
(37%)

Petrochemical industry in
Iran accounts for:

 Manufacturing value
added: USD 13.4 bn.

Contribution to Domestic
Employment \ Terms of Trade * output value: USD
(10.4%) (1.17) 35.6 bn.
o S\ Share of
Contribution to /" chemicals \ manufacturing i number Of

Manufacturing and firms
Value added \  chemical (5.41%)
(267%) \ prOdlICtS“

employees: 136,341
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3. Petrochemical Industry in Iran:

Contribution to Manufactured Export vs. Ratio of Export to Sale
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Devoting up to
one third of
production to
export markets,
petrochemical
industry
accounts for
nearly half of
manufactured
export revenues
in Iran.




3. Petrochemical Industry in lran: ¥
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Productivity Ratio vs. Contribution to Manufacturing Value added

Increased
Post-Sanctions s 3
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Intra-Industry Dynamics In

Iran’s Petrochemical Sector
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4. Intra-Industry Dynamics in Iran’s Petrochemical Sector
4-1. Petrochemical Products with Rising/Falling Contribution to Value Added (VA)
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m fertilizers and nitrogen compounds

0 basic chemicals, except fertilizers and nitrogen compounds

59.1 -

A. rising

S~
—_—
-—
——
e o

13.7

M soap and detergents,...

] pharmaceuticals,...

T s
-_—
-—
-—
—
- _
-—

[ plastics in primary forms and of synthetic rubber

B. falling

354

Source: statistical center of Iran

Plastics in primary form used to be the most important product in Iran’s petrochemical activity;

however, it has been substituted by Basic Chemicals within recent decade.

also moving on a diminishing trend line (from 18 percent to 15)

= Other products’ contribution to VA including pharmaceuticals as well as soap and detergent are
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4-2. Petrochemical Products with Insignificant Contribution to Value Added

TR S 16 Pesticides, man- made fibers as

- . well as paints and varnishes are
T - 04 some petrochemical products

2007 —— : .

2008 2009 5010 00, oy which have always been
2013 2014 . . .
contributing little to

petrochemical value added.

m pesticides and other agro-chemical products
1 man-made fibres

1 other chemical products

[] paints, varnishes ...

Source: statistical center of Iran



4. Intra-Industry Dynamics in Iran’s Petrochemical Sector

4-3. Petrochemical Products with Rising/Falling Contribution to Employment

A. rising

m fertilizers and nitrogen compounds
O basic chemicds, except fertilizers and nitrogen compounds
[ 1plastics in pimary forms and of synthetic rubber

25.78 B. falling

13.92

m other chemical products

[ paints, varnishes ...

Isoap and detergents,... O pharmaceuticals, ...

R i
3.12 o

1.09

4
2004 2005 »ppg 2007 2008 —
2009

2010

2013 5034

0 man-made fibres

m pesticides and other agro-chemical products

Increasing contribution of basic petrochemical
products and plastics In primary form to
manufacturing employment

Falling impact of pharmaceutical products, man-
made fibers, pesticides, soaps and detergents as well
as paints to employment in petrochemical sector
(from 60 percent in 2004 to 43 percent in 2014).

Source: statistical center of Iran
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4. Intra-Industry Dynamics in Iran’s Petrochemical Sector

4-4. Export Contribution
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Highest export orientation (equal to
53.7 percent of total sales in export
markets) of fertilizers as well as Basic
Chemicals and Plastics in Primary form
(more than 40 percent)

Despite high reliance on export
market, the contribution to export
revenues is as low as 12 percent for
fertilizers.

Source: statistical center of Iran
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4. Intra-Industry Dynamics in Iran’s Petrochemical Sector

4-5. Petrochemical Products with Rising/Falling Contribution to Export

A. rising

m fertilizers and nitrogen compounds

O basic chemicals, except fertilizers and nitrogen compounds

76.3

f— B. falling

™ man-made fibres

[ pharmaceuticals,...
[ soap and detergents,...
[ plastics in primary forms and of synthetic rubber

2013

M paints, varnishes ... Jother chemical products

Basic chemicals as well as fertilizers have
got to be the main petrochemical export
drivers at the cost of plastics in primary
form.

Other products including detergents as
well as paints have always played
inconsiderable role in petrochemical
export and are getting less considerable.

Source: statistical center of Iran




4. Intra-Industry Dynamics in Iran’s Petrochemical Sector
4-6. Petrochemical domestic terms of trade

Producer Price Index of Petrochemical Products to selected activities (2007-2017)
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Source: Central Bank of Iran

Fome of petrochemical companies seek to get involved with petroleum
future loss.
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"As a result of the
subsidized feedstock
prices, there had always
been a large margin
between petrochemical
product prices and
petroleum products in Iran.

= Since 2014 that there had
been a sharp decrease in
global energy prices as well
as petrochemical prices,
the margin is narrowing
down.

-

projects as a buffer to prevent



4. Intra-Industry Dynamics in Iran’s Petrochemical Sector N4
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4-7. Sales Contribution Sales' Records of Petrochemical Complexes in Iran (2011-2016)

Except for 2015’ Sales performance in 18000 B weigh (thousands of tonnes) O value [million dollars) o | vie208
terms of weigh records has been izz s ““Ef—ﬁ"j;;&/
increasing considerably (45 percent); |10 mﬁ//;"“*uhhh o
however, regarding value records it |[woo [ie . 2 I N S
stopped at the level of 82 percent |°** e e
. . . . 6000
compared with its corresponding figures |,
in 2011. 2000
/\%
Export Records of Iran's Petrochemical activity (2011-2016) <€ 2011 2012 2013 2014 2015 2016
25000 m weigh (thousands of tonnes) @value (million dollars) ) . l
+%12 - = = % 20851
o s Less added value has been
42000 contributed by petrochemical
10000 products.

Same results could be sought for
petrochemical export records.

2011 2012 2013 2014 2015 2016

Source: National Petrochemical Company (NPC)
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4-8. Market Structure Petrochemical market Structure Dynamism after Privatization Plan (2008-2017)
Since 2008, there has been a il foil it
structural change in Petrochemical l Transferred
market structure towards increasing NPC » companies to
the contribution of private sector. | | hon-
20% of ' | governmental

shareholding investors

Regarding production share, there
exists competitive market
structure in Iran’s petrochemical

Persian Gulf
Pet. Complex

15 Subsidiaries

NPC's owned

Companies (7)

New projects

industry: __ZE)_’_I;e_r_c;-r_n—c;f_s;a_t_e:o_v;ru_e_d_s_h;;; rsopercent |
\( location "\
top 6 producers (out of 53) account PETZON | 19
for about 50 percent of total PSEEZ 14
production. others .
\. y




4. Intra-Industry Dynamics in Iran’s Petrochemical Sector W

4-9. Market Structure/ cont.

Production Share (%) Bam:lar Emam; 10.32 Pardis 1&2
Maroun 3%
NSRS
jam
: 6%
Moaori; 9.42
others; 30:74 . Bandar Emam
8% N
./ Maroun; B.06
| ]
Fars

Fars' 7.92

Zagros
jam; 5.47 —f“f/‘ | R 9%
Pardis 1&2: 6.67
Moori

shiraz; & D? "_ zagros; 6.33 13%

Export Share (%)

The corresponding contribution of top 6 producers amounts to 45.5
percent of total export as well as 42.1 percent of domestic sale.
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5. Petrochemical VValue Chain in Iran

o
¥
Feedstock Upstream Midstream Downstream
B |
Methane Polymer-based:
Ethane Methanol Butadiene Plastics, Granule and
Ethanol Styrene Master batch,
Propane Tyre and Tube, Rubber,
Propylene Olefins
Butane
Ammonia [ Polymers ]
LPG Chemical -based:
NGL Benzene Paint, varnishes,
Toluene detergents, pesticides,
Naphtha Xylene

Green areas: good
Yellow areas: weak

White areas: strong shortage

fertilizers




5. Petrochemical VValue Chain in lran

A widely diversified range of petrochemicals including

Poly Ethylene,

Polypropylenes,

PVC,

Polystyrenes,

Acrylonitrile Butadiene Styrene (ABS), Polycarbonate,
Xylenes, Styrene and Styrene Butadiene Rubber (SBR),
has been started within recent decade.

ITSR

Petrochemical Production and Export Combination

Iran’s petrochemical production capacity

(upstream and intermediate) has

increased by 20 times from 3 million t/y
in 1978 to 60 million t/y in 2014 and
61.9in 2017Q1.

capacity |Production|export ($ bn) [h:?:::esl
Basic Chemicals 27.2 21.1 2.5 6.9
Aromatics 4.2 3 0.8 0.9
Feedstock 16.5 15.1 2.6 6.7
Fertelizers 5.9 5.3 0.6 3.1
Polymers 8.1 6.1 3 2.8
Total 61.9 50.6 9.5 20.4

Source: National Petrochemical Company (NPC)

= Despite recent developments in

petrochemical value chain extension,

there are still much more latent
benefits to be realized.

= This

downstream as a gateway of value

makes Iran’s petrochemical

creation for investors.
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6. Regulatory Framework in Petrochemical Activity

6-1. Regulatory System
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Ministry of Petroleum is responsible to:

set feedstock prices;

issue /nvestment licenses except for the downstream
projects;

issue goproval note to ensure feedstock provision for
downstream investors;

Propose base prices of petrochemical products
launched at IME to Petrochemical committee formed
by Competition Council.

Ministry of Industry, Mining and Trade is
responsible to:

Issue investment licenses conditioned to the approval
note of Ministry of Petroleum for feedstock
provision;

Enforce price control over downstream products.
Competition Authority is in charge of:

Setting base price of petrochemical products to be
launched at IME through a committee which is composed
of the representatives of Ministry of Petroleum and
Ministry of Industry, Mining and Trade.

Ministry of Petroleum

| |

1

National Petrochemical

Company

National Iranian

Gas Company

National lranian Qil
Refining and

Distribution Company

Price Regulation

Competition
Council

Ministry of
Agriculture

#

Feedstock

Permissions

v
Up- and Mid-stream

Companies <

Petrochemical

Ministry of
Industry,

| Mining and

Downstream

Trade

Price Regulation
Market Access Permission
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6. Regulatory Framework in Petrochemical Activity
6-2. Regulatory framework

Feedstock Price Regulation Framework in Iran's Petrochemical Market
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Gas — based

Petrochemical
Companies

Naphtha — based
Petrochemical
Companies

Base prices in
Dollar is set by
NPC(asa
percentage of the
average price of 4
global hubs)

Base prices in
Dollar is set at 95
percent of Persian

Gulf Hub Prices

Feedstock Prices in Rial is
calculated by formal exchange

rate

Intra-firm transactions

o

Feedstock Prices in Rial is
calculated by free market

exchange rate

Feedstock Prices in Rial is
calculated by free market

exchange rate

Transactions at IME

Transactions out of IME

Exporting products

All naphtha-based
companies




6. Regulatory Framework in Petrochemical Activity
6-3. Price Regulation Framework in Petrochemical Market

Price Regulation Framework in Iran's Petrochemical Market
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Supply at
Domestic Market

Basic Chemical
Products

Transactionsin Iran Mercantile
Exchange (IME)

Transactions out of IME:
Urea/Fertilizer

Transactions out of IME except
for Urea/Fertilizer

'

Special Chemical
Products

I Mutual agreements

Intra-firm
transactions

|

Supply at Export
Markets

Global Market Prices
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/. Future Projects

Petrochemical Projects in Iran’s 6™ Economic, Social and Cultural Development Plan
Needed Investment

Project C?ﬁ;?;y Million Dollars  Million Rials 0w (milhion
Dollars)
Urea/Ammonia 2 2.811 621 7,897 876
GTO/GTPP (enforced) 7 18176 7,141 79,200 9,696
GTO/GTPP (approved) 2 6.074 2372 11,756 2,751
Olefin-Aromatics 2 7.52 3,686 49,828 5293
Olefin 3 6.309 5,133 26,033 5973
Aromatics 1 1 552 4,600 700
PDH and Downstream 3 3.104 1,952 29,492 2,903
other 5 4.701 2435 21,420 3,126
Total 25 49.065 23892 230226 31,318
Upstream products (fuel) 5 60.831 5,066 104,693 8,443
Total 30 - 28,958 334,919 39,761

Source: National Petrochemical Company (NPC)

There are about 46 petrochemical projects targeted for 2025 and
expected to cost USDS31.3.



- -

hal nges as

ﬂ 7 .

b B qm - ™l 'y ; “ e — .
,‘r,- 2 ”‘Q".*b.“..'—‘é‘.‘.““— ..._--
-- “mﬁ‘hﬁ.—o‘ S Rt

- - . ——

‘*.‘P‘--u&u..l ' T o 7 ou

T

' Challenges &
Opportunities of
Petrochemical
Industry

. ' ¥ S
2T . B —



8. Opportunities and Challenges
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8-A. Opportunities

1. Long history of more than 6 decades
2. Competitive feedstock condition

3. Dominance of specialized holdings
In petrochemical activities

4. Vast coastal area and easy access to
neighborhood countries

5. Infrastructures:
= Petroleum parks
= South natural gas pipeline




8. Opportunities and Challenges

8-A. Opportunities

Products of priority for investment (energy source: Crude oil)

Product Sub product Application
>
S g
o § |Polyurethane Sport equipment
5 @
2
> |
= X |Ortho Xylene Wires &cables
o & |ParaXylene Pet Bottles
D  |Meta Xylene Textiles
>
W : Food Packaging
% Styrene value chain Electrical & Electronic
O o
2 3
&J. (¢») .
> 5 Furniture
c | Cumene value chain(phenol acetone) Optical media

Sport equipment
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8. Opportunities and Challenges

8-A. Opportunities

Products of priority for investment (Energy source: crude oil/ Natural Gas)

Product Sub product Application
Textile
U Polypropylene Auto part
o Packaging
g Acrylonitrile:
@ = ABS & SNA Plastics Electronic Appliances
@ = NBR (synthetic rubber) Engine parts
S |= AcrylicFibers Textile
@ Propylene Oxide value chain Ili’r?ilntmgs & Coatings
O
g_—; Paintings & Coatings
= Butyr Aldehyde Film & sheets
Isopropanol Ink
Detergents

urey)d
anjeA aus|Aur3

Ethylene Oxide value chain

Paintings & Coatings
Adhesive
Antifreeze

= Polyethylene (LDPE; HDPE; LLDPE)
=  Polyester

Food Packaging

Ethyl Alcohol

Pharmaceuticals

wealls
148,

= Butadiene
= Butyl Rubbers

Tyres & Tubes
Liquid packaging
Papers
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8. Challenges and Opportunities

8- B. Challenges

1. High dependence on petrochemical upstream products as a result of:
= Natural gas competitive position
= (Good access to upstream technology

2. Week position of petroleum-based products due to policy orientation
towards expanding gas-based petrochemical companies compared with
petroleum-based ones

3. Small domestic market size for petrochemical downstream products
4. Petrochemical Value chain imbalances in Iran

5. External effect of market stabilization policies on petrochemical
Investment and export incentives
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