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A Comprehensive Comparative Study  through 2040

More Information at
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�etro�hemi�a�s are �hemi�a� produ�ts derived �rom

Crude oi�� �atura�  	as�  or �oa� 
 
�etro�hemi�a�s serve as the �undamenta� �ui�ding �� o��s 

o� modern �ivi�i�ation� present in near�y every asp e�t o� 

our dai�y �ives��rom the p�asti�s in our smartphone s to 

the �a�ri�s 
e 
ear� the �an�y pa��aging that prote �ts 

our �ood� and the materia�s that �ui�d our homes an d 

vehi��es


�he g�o�a� petro�hemi�a� industry represents a mu�t i�

tri��ion�do��ar e�osystem that �onne�ts energy reso ur�es 

to �onsumer produ�ts through �omp�e� �hemi�a� 

trans�ormations
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� �thy�ene

� �ropy�ene

� �utadiene

�he most �undamenta� petro�hemi�a� �ui�ding ��o��s

��	
�����
� �en�ene

� �o�uene

� �y�enes

�ing � stru�tured �ompounds �or p�asti�s and �i�ers

�����
�������
� ��	� ��A� Styrene

� �C�� ��C

� �heno�� A�etone

Criti�a� �onversion produ�ts �or po�ymers

�	��
���
� �o�yethy�ene ����

� �o�ypropy�ene ����

� �o�ystyrene� A�S

� �o�yesters� �y�on

�nd � use p�asti�s and materia�s�����������	
��	�������
��
�
����
���������	�
�����
	 ��������
����� �cr��on��r��e�����d�ene����rene�copo�� er
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�rom ra
 materia�s to �inished produ�ts� the petro� hemi�a� industry operates through an integrated �ive � stage 
pro�ess that trans�orms �asi� �eedsto��s into thous ands o� everyday items


������	���
Crude oi�� natura� gas� Coa�� naphtha� and ethane s our�ed 

�rom re�ineries

"����!��
�����
�thy�ene� propy�ene� �en�ene� to�uene� 

and �y�enes through �ra��ing

�����
�������
��A��uri�ied �erptha�i� A�id�� ��	� styrene� and �C �� 

viny�e �h�oride monomer� �or �urther pro�essing

�	��
���

#�����	�����
�i�ms� �i�res� �ott�es� pipes� e�e�troni�s� �oating s

��� ��� ��C� �����o�yethy�ne 

�erptha�ate�� and 

�S��o�ystyrene� produ�tion
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Propylene o���e is �s�� i� ���i��s ���	i
��i��s� i�
	��i�


�Pro�����on o� ��e	��
l� � �� is ��i���i	� �s�� i� ��� �����
�i�� �� �����	��� 
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�Poly�re��
ne Pro�����on � �� is � ��� i�
���i��� i� ���i�
 ��	��������� �	�s�i
s�
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	�s�

� �ol�en�� 
n� ���er ��e� � �����	��� ��i�� is �	s� �s�� �s � s�	���� ��� i� ��
��i
 s�����sis�

� ���l��n
 �lo�� �or �er��
���e� � �� s����s �s � ��i	�i�
 �	�
� ��� � �i�� ���
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Why Coal Conversion Technologies Matter for India

India�s Coal �dvantage

India holds approximately ��� 
�illion tonnes  o� �oal reser�es� 
ran�in� as the �th largest glo�ally � 
�his massi�e reso�r�e 	ase 
presents a strate�i� opport�nity �or 
domesti� ener�y se��rity�


espite a	�ndant �oal� India 
remains hea�ily reliant on expensi�e 
imports o� �r�de oil and nat�ral �as 
�or petro�hemi�als and �ertili�ers� 
�reatin� e�onomi� ��lnera	ility�

The �trategic I�	erative

�oal �asi�i�ation� �oal to 
i��id 
�on�ersion te�hnolo�ies o��er a 
trans�ormati�e path to energy 
sec
rity and i�	ort 
s
�stit
tion �

�y �on�ertin� �oal into li��id 
��els� �hemi�als� and 
�ertili�ers� India �an le�era�e 
domesti� reso�r�es to red��e 
�orei�n dependen�y and 
stren�then ind�strial sel� �
relian�e�



Coal�to��i

id �CT��� T
rning Coal into Clean �
els

Coal �asification

�oal is �on�erted into synthesis �as 
�syn�as� thro��h hi�h�temperat�re 
�asi�i�ation pro�esses

�ischer�Tro	sch �ynthesis

�yn�as �nder�oes �atalyti� �on�ersion to 
prod��e li��id hydro�ar	ons

�
el �rod
ction

�na	les domesti� prod��tion o� diesel� �et ��el� 
and other li��id ��els� red��in� �r�de oil imports

�lo�al �ench�ar� � Indian �otential

�asol�s �e��nda plant in �o�th ��ri�a stands as the  �orld�s lar�est ��
 �a�ility� 
�ons�min� �� �illion tons of coal ann
ally  and prod��in� si�ni�i�ant �ol�mes o� 
syntheti� ��els�

India�s ��
 potential lies in le�era�in� its a	�ndant h i�h�ash �oal reser�es �ith 
tailored indi�eno�s te�hnolo�ies desi�ned spe�i�i�ally �or  Indian �oal �hara�teristi�s�
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��� �����
�� �#$ � ����� �s s��
�s� i��� 	i%�i�� �����
�����s� �� is ���
�ss ���i
�		� �

��s i� ��� ���s��
� �� ����	 
���	�

s�s� s�
� �s i��� �� 
���	�� �� �����������s ���
i�
 ���� ��� �o ��� �� ��� ���ss���s �� ��� �� s�����	 ���s �� ����s�����s�



Coal�to�Che�icals �CTC�� �
ilding India�s �etroche� ical �ase

�yn�as �eedsto��

�oal �asi�i�ation prod��es 
syn�as� a �ersatile �eedsto�� �or 
methanol� ole�ins� ammonia� and 
�rea prod��tion

�apid �xpansion

India plans �� ne� coal�to�
che�ical 	lants � representin� the 
se�ond �astest �ro�th �lo	ally 
a�ter �hina

Import ��	stit�tion

�na	les domesti� petro�hemi�al 
prod��tion� red��in� dependen�y 
on imported �r�de oil�	ased 
�eedsto��s
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Coa� gasi�i�ation ena��es produ�tion o� syntheti� n atura� gas �S�	� �or �erti�i�er p�ants� dire�t�y su pporting �ndia�s agri�u�tura� se�tor and �ood se�ur ity
 

�his te�hno�ogy redu�es �ndia�s �2�� urea import de penden�y� sta�i�i�ing �erti�i�er supp�y �hains and prote�ting �armers �rom g�o�a� pri�e vo�ati�ity


����������	s���	ng�l���

�s �!0
� �i��ion "oint 

venture to supp�y 

syntheti� gas to �erti�i�er 

units� strengthening 

eastern �ndia�s 

agri�u�tura� inputs

����� ���!dis"���r�#	
�

�s ��#
$ �i��ion investment �or 

�oa��to�ammonium nitrate 

produ�tion� �reating 

integrated �oa���erti�i�er 

va�ue �hain

���i�n�l���p�
�

Com�ined �apa�ity to 

signi�i�ant�y redu�e �erti�i�er 

imports� sta�i�i�e pri�es� and 

ensure �onsistent supp�y �or 

�ndian agri�u�ture
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�$��)	�	l�p�	n��in��ndi�

���l��ndi��*��!�����r�n	rs"ip

%oint venture e�p�oring �arge�s�a�e 

C�& �a�i�ities �everaging Coa� �ndia�s 

reserves and �'C&�s re�ining e�pertise


$�l
"	r
�!dis"���r�#	
�

�ntegrated �oa��to�urea and methano� 

�omp�e� � �ndia�s ��agship �oa� 

gasi�i�ation venture produ�ing �
2# 

mi��ion tonnes annua��y


�ri���	��	
��r��n�	r	s�

%S�& and �e�ian�e �ndustries 

eva�uating C�& te�hno�ogy adoption 

�or �eedsto�� diversi�i�ation and import 

su�stitution
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	A�& �A�	A&'�� 
����'C(���CA&S &�����) 

Terephthalic Acid (PTA) 

PA�A ������ a�d ������� 

P	��P�	PP
����� PA�A������� 
PA�A�

�� ������
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Market Dynamics & Growth Trajectory

�he g�o�a� petro�hemi�a� industry is undergoing a � undamenta� geographi� and 

te�hno�ogi�a� trans�ormation
 	ro
th is shi�ting de �isive�y to
ard Asia� �a�i�i��  
ith  China 

and �ndia �eading �onsumption in�reases
 �ean
hi�e� the *nite d States and �idd�e �ast 

are �apita�i�ing on �eedsto�� advantages �rom sha�e  gas and natura� gas �i+uids� �reating 

signi�i�ant �ost �ompetitiveness


Sustaina�i�ity imperatives are reshaping produ�tion  strategies 
or�d
ide
 Companies 

�a�e mounting pressure to adopt re�y��ing te�hno�og ies� deve�op �io��ased a�ternatives� 

and pursue aggressive de�ar�oni�ation goa�s
 (o
eve r� these transitions o��ur against a 

�a��drop o� potentia� over�apa�ity� parti�u�ar�y in  �ommodity po�ymers �i�e po�yethy�ene 

and po�ypropy�ene


� � ��
��era�� �etrochemica�s 

�	G
���M���
D 	

�	� 
G
��T� 
	T��

2024�20!0 pro"e�ted gro
th

� � ��
��astics Deman�

Annua� gro
th rate

� � ��
��ecia�ty �hemica�s

(ighest gro
th segment
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Deman� ����osion Thro��h ����

�ndia�s petro�hemi�a�  �onsumption  is pro"e�ted  to gro
  at #� � �  annua��y�

near�y dou��e  the g�o�a�  average
 �his re��e�ts the �ountry�s uni+ue position 

as a deve�oping e�onomy 
ith massive popu�ation s�a �e
 ��asti�s demand 
i�� 

surge at $� annua��y as pa��aging� �onstru�tion� an d �onsumer goods 

se�tors e�pand


�he  po�yester  va�ue �hain  sho
s  even more dramati�  gro
th  at �0 � �2 �  

CA	�� driven �y �ndia�s dominan�e in te�ti�e manu�a �turing and appare� 

e�ports
 �his �reates �ompe��ing investment �ases � or ��A and ��	 

produ�tion �a�i�ities


�ndia CA	� � 	�o�a� CA	� �

,����6��(	
������,�����
S�a�e advantages �or produ�tion

*�����7���#4�	���%	����	�
A��ess to �idd�e �ast� A�ri�a� Southeast Asia

.�	-��7��8(�!���/�����
��panding te�hni�a� ta�ent poo�
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,�������	����	�
�ndia ran�s among the 
or�d�s �astest�gro
ing petro �hemi�a� mar�ets� driven �y rapid 

e�onomi� e�pansion and in�reasing �onsumer demand a �ross diverse se�tors


(�
����.�	-��
Annua� gro
th o� #,��� appro�imate�y dou��e the g�o �a� rate� re��e�ting ro�ust industria� 

deve�opment and ur�anisation trends


9���*���	��
�e�ti�es� pa��aging� automotive manu�a�turing� and ��C	 industries �ue� �onsistent 

petro�hemi�a� �onsumption


,�5	���������
&eading �ompanies in��ude �e�ian�e �ndustries &imit ed� �'C&� '�	C� (�C&� 	A�&� and 

��C&
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�	�����������;�#<
�l�+�l�  'ver�apa�ity ris� �rom massive *S and China �apa�i ty additions
 �ri�e pressure 

e�pe�ted through 202#


�ndi� � Strong demand �rom pa��aging �oom� espe�ia��y ��e�i ��e pa��aging and e �

�ommer�e
 )omesti� �apa�ity insu��i�ient


�	����	�������;��<
�l�+�l�  Sta��e demand 
ith �a�an�ed supp�y�demand
 Competi tion �rom �idd�e �ast 

e�ports


�ndi��  (eavy import dependen�e
 	ro
ing automotive and �on sumer goods se�tors driving 

$� �� annua� gro
th


�	��6�����!��	�����;� !<
�l�+�l�  China dominates produ�tion 
ith �0�- g�o�a� �apa�i ty
 �nvironmenta� �on�erns 

gro
ing


India:  (uge domesti� shortage
 �n�rastru�ture and housing �o om �reating �2 � ��� demand 

gro
th
 �a"or import item


�#�=�	��������!�����;�����,#.<
�l�+�l�  �oderate gro
th as mar�ets mature
 Sustaina�i�ity �on�erns driving re�y��ed 

�ontent adoption


India : 'ne o� 
or�d�s �argest te�ti�e hu�s
 Strong �0 � �2� gro
th in ��A.��	 demand
 

Competitive e�port potentia�


��	
������;"�'<
�l�+�l�  (igh�y integrated �omp�e�es in /orea� �idd�e �ast�  and *SA
 �e�hno�ogy�intensive 

produ�tion


India:  &imited domesti� �apa�ity
 Continued re�ian�e on im ports �or �en�ene� to�uene� and 

�y�enes


*���������!��
�����
�l�+�l�  *S� �*� and %apan maintain te�hno�ogy �eadership
 (igh�margin� innovation�driven 

segment


India : �astest � gro
ing segment at $ � �0� CA	�
 ��port opportunity in pharma 

intermediates� agro�hemi�a�s� and dyes 




!pp�r�uni�i	s�f�r���ng�l�r	�(	gi�n

,.�	�"�n�l��n�	gr��i�n -.���r��	gi
���r�n	rs"ips

/.�)i�	rsifi
��i�n����"w��s

�mport methano� �rom C�C hu�s �or 

��'����(��'& �' '&����S� derivative 

produ�tion

�otentia� %�  �or more produ�ts �or 	�&

��' units� C�& aromati�s ��ending� �oa���ased ��	 

sour�ing� syntheti� naphtha �o�pro�essing
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�nviron�ental Consideration�  �oal�	ased ammonia prod��tion emits 

approximately �x more ��� �ompared to nat�ral �as r o�tes� �o�e�er� 

�o�ernment s�	sidies and poli�y s�pport� �om	ined � ith �ar	on �apt�re 

initiati�es� are �riti�al �or �ommer�ial �ia	ility and en�ironmental 

s�staina	ility�



�"�ll	ng	s����ndig	n�us���lu�i�ns

 ig"��s"���n�	n���"�ll	ng	

�ndia�s �oa� has e��eptiona��y high ash �ontent ��4 0��� signi�i�ant�y higher 

than internationa� �en�hmar�s� re+uiring �ustomi�ed  gasi�i�ation 

te�hno�ogies

�ndig	n�us�$	
"n�l�g��(	sp�ns	

�1) �o�us on advan�ed ��uidi�ed �ed gasi�iers spe�i �i�a��y designed �or 

high�ash �ndian �oa�� 
ith �ar�on �apture integrati on

��pi��l���$	
"n�l�g����rri	rs

(igh �apita� e�penditure re+uirements and �imited � o�a� te�hno�ogy 

providers �reate imp�ementation �ha��enges

���	rn�	n���n
	n�i�	��r��	w�r0

123�r	�	nu	�s"�r	�r	+��	  on �oa� ��o�� au�tions �or gasi�i�ation pro"e�ts� 

dramati�a��y improving pro"e�t e�onomi�s
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�he �uropean *nion �missions �rading System ��* ��S � and 

Car�on �order Ad"ustment �e�hanism �C�A�� are �reat ing 

unpre�edented �omp�ian�e �osts
 Companies must inve st 

�i��ions in �o
��ar�on te�hno�ogies or �a�e �ompeti tiveness 

erosion
 Simi�ar �ar�on pri�ing me�hanisms are spre ading to 

other "urisdi�tions� �undamenta��y a�tering the e�o nomi�s o� 

petro�hemi�a� produ�tion


��������������8�!��������#�	�	
��,�������
Sing�e�use p�asti� �ans� e�tended produ�er responsi �i�ity 

s�hemes� and re�y��ed �ontent mandates are pro�i�er ating 

g�o�a��y
 �he industry �a�es pressure to transition  �rom a �inear 

3ta�e�ma�e�dispose3 mode� to �ir�u�ar systems that re�over 

and reuse materia�s
 �his re+uires massive investme nt in 

�o��e�tion in�rastru�ture and re�y��ing te�hno�ogie s


������	��������� 	��������
'i� and gas pri�e s
ings �reate p�anning un�ertaint y and margin 

�ompression
 	eopo�iti�a� tensions� '��C de�isions�  and energy 

transition dynami�s ma�e �eedsto�� �osts in�reasing �y 

unpredi�ta��e
 Companies 
ith ��e�i��e �ra��ers tha t �an s
it�h 

�et
een naphtha and gas �eedsto��s gain strategi� a dvantages


.�	�	��������*������!����������
�rade tensions� san�tions� and regiona� �on��i�ts d isrupt g�o�a� 

supp�y �hains
 Companies are reassessing 3"ust�in�t ime3 

inventory strategies and �onsidering regiona�i�atio n o� 

produ�tion
 �he �ussia�*�raine �on��i�t and *S�Chin a 

te�hno�ogy �ompetition e�emp�i�y ho
 geopo�iti�s no 
 dire�t�y 

impa�ts petro�hemi�a� operations and investments




!������7��������7������3������	���
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�
�	���(���������
(eavy re�ian�e on imported intermediates in��uding 

��	� ��C� pheno�� styrene� and �)(��ased 

po�ypropy�ene �imits se���su��i�ien�y and e�poses t he 

mar�et to g�o�a� pri�e vo�ati�ity


������	���!	���������
&imited ethane avai�a�i�ity �or�es dependen�e on mo re 

e�pensive naphtha �ra��ers� redu�ing �ost 

�ompetitiveness �ompared to �idd�e �astern and �ort h 

Ameri�an produ�ers


��������7���
�����������
�he re�y��ing se�tor remains �arge�y unorgani�ed� 

�a��ing the sophisti�ated �o��e�tion� sorting� and 

pro�essing systems �ound in deve�oped mar�ets


��7����	�����������
�n�reasing�y stringent environmenta� regu�ations an d 

sustaina�i�ity re+uirements demand signi�i�ant 

investment in ��eaner te�hno�ogies and pro�esses
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��C� ��	� styrene� and pheno� represent the most 

attra�tive opportunities �or ne
 domesti� 

produ�tion
 �hese produ�ts sho
 strong demand 

gro
th� high import dependen�e� and via��e 

e�onomi�s at s�a�e
 	overnment in�entives through 

produ�tion��in�ed s�hemes �an a��e�erate 

investment
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�e
 integrated �omp�e�es mode�ed on �idd�e 

�astern and Chinese �a�i�ities �an over�ome 

�eedsto�� �ost disadvantages
 &in�ing re�ineries 

dire�t�y to steam �ra��ers and do
nstream units 

ma�imi�es va�ue e�tra�tion and improves margins 

signi�i�ant�y
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Chemi�a� re�y��ing� me�hani�a� re�y��ing� and 


aste�to��ue� systems represent untapped 

opportunities
 As a �ate mover� �ndia �an �eap�rog to 

advan�ed te�hno�ogies and potentia��y e�port 

re�y��ing so�utions to other deve�oping mar�ets
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�ndia �an �everage its pharma�euti�a� and agro�hemi �a� e�pertise to �e�ome a 

g�o�a� spe�ia�ty �hemi�a�s po
erhouse
 �o�us areas in��ude pharma 

intermediates� agro�hemi�a�s� dyes and pigments� an d per�orman�e 

�oatings�a�� high�margin produ�ts
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�uture ethy�ene �ra��ers and �hemi�a� p�ants po
ere d �y green hydrogen or 

rene
a��e e�e�tri�ity �an position �ndia as a �o
�� ar�on produ�er
 �his 

sustaina�i�ity advantage �ou�d �ommand premium pri� ing in environmenta��

�ons�ious e�port mar�ets


�ndia stands at a pivota� moment
 5ith strategi� in vestments in te�hno�ogy� in�rastru�ture� and sustai na�i�ity� the �ountry �an trans�orm �rom a net impo rter to a 

�ompetitive g�o�a� p�ayer�potentia��y riva�ing Chin a�s petro�hemi�a� as�ent �rom the 2000s
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�evo�utionary �ero��om�ustion �ra��ing te�hno�ogy 

po
ered �y rene
a��e e�e�tri�ity� dramati�a��y redu �ing 

�ar�on emissions �rom the energy�intensive �ra��ing  

pro�ess
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C�ean hydrogen produ�ed �rom rene
a��e sour�es rep� a�es 

�ossi� �ue�s in heating and �hemi�a� rea�tions� ena ��ing 

near��ero �ar�on manu�a�turing
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Car�on �apture� uti�isation� and storage systems tr ap 

industria� emissions� either storing them permanent �y or 

�onverting them into va�ua��e �hemi�a� �eedsto��s


�������
�����	�
�a�hine �earning a�gorithms optimise rea�tor �ondit ions� 

predi�t maintenan�e needs� and improve yie�ds 
hi�s t 

redu�ing 
aste and energy �onsumption
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�ene
a��e a�ternatives �i�e �io�naphtha and �io�eth y�ene 

derived �rom agri�u�tura� 
aste and �iomass redu�e 

dependen�e on �ossi� resour�es
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Advan�ed pyro�ysis and depo�ymerisation te�hno�ogie s 

�rea� do
n p�asti� 
aste into virgin�+ua�ity �hemi� a� 

�ui�ding ��o��s� ena��ing true �ir�u�ar e�onomy
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Comp�ete de�ar�onisation o� petro�hemi�a� produ�tion t hrough rene
a��e energy 

and �ar�on �apture

� !����������������
�a"ority o� po�ymers designed �or re�y��a�i�ity 
ith  esta��ished �o��e�tion systems
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Autonomous operation optimising e��i�ien�y� sa�ety� an d sustaina�i�ity
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�
	reen hydrogen po
ering �urna�es and �hemi�a� rea�tions

�*����������	���
�ndustry shi�t to
ard high�per�orman�e and spe�ia�ty �h emi�a�s

� �����3��#
��7����
�ositioned amongst top three g�o�a� petro�hemi�a� mar�e ts

�etro�hemi�a�s remain essentia� �or g�o�a� deve�opment
  �ndia 
i�� �e a �ey driver o� �uture demand� 
ith rapi d innovation in green te�hno�ogies �reating enormous opportunities �or the 

ne�t generation o� �hemistry pro�essiona�s
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�n��stry ���ort�nities
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)omesti� produ�tion o� ��C� ��	� and styrene to red u�e �oreign dependen�y
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(igh�va�ue manu�a�turing in per�orman�e materia�s a nd advan�ed po�ymers
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�nvestment in re�y��ing in�rastru�ture and sustaina ��e p�asti�s
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�nhan�ed e��i�ien�y through petro�hemi�a��re�ining �omp�e� deve�opment
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��panding internationa� mar�et presen�e in spe�ia�t y produ�ts
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�o�ymer �hemistry
�esear�h and deve�opment o� nove� materia�s

�ata�ysis 
esearch
)eve�oping e��i�ient �hemi�a� pro�esses

��staina!i�ity 
o�es
�nvironmenta� �omp�ian�e and green te�hno�ogy

"�a�ity �ontro�
Ana�yti�a� �hemistry and produ�t testing

�rocess �n�ineerin�
�ea�tor design and optimisation
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