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Definitions & cautionary note
The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate legal entities. In this presentation “Shell”, “Shell Group” and “Group” are sometimes used for convenience where 
references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are al so used to refer to Royal Dutch Shell plc and its subsidiaries in general or to those who work 
for them. These terms are also used where no useful purpose is served by identifying the particular entity or entities. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this presentation refer to 
entities over which Royal Dutch Shell plc either directly or indirectly has control. Entities and unincorporated arrangements over which Shell has joint control are generally referred to as “joint ventures” and “joint 
operations”, respectively.  Entities over which Shell has significant influence but neither control nor joint control are ref erred to as “associates”. The term “Shell interest” is used for convenience to indicate the direct 
and/or indirect ownership interest held by Shell in an entity or unincorporated joint arrangement, after exclusion of all thi rd-party interest. 

This presentationcontains forward -looking statements (within the meaning of the U.S. Private Securities Litigation Reform Act of 1995) concerningthe financial condition, results of operations and businesses of Royal 
Dutch Shell. All statements other than statements of historical fact are, or may be deemed to be, forward -looking statements. Forward -looking statements are statements of future expectations that are based on 
management’s current expectations and assumptions and involve known and unknown risks and uncertainties that could cause actual results, performance or events to differ materially from those expressed or implied 
in these statements. Forward-looking statements include, among other things, statements concerning the potential exposure of Royal Dutch Shell to market risks and statements expressing management’s expectations, 
beliefs, estimates, forecasts, projections and assumptions. These forward-looking statements are identified by their use of term s and phrases such as “aim”, “ambition”, ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, 
‘‘expect’’, ‘‘goals’’, ‘‘intend’’, ‘‘may’’, ‘‘objectives’’, ‘‘outlook’’, ‘‘plan’’, ‘‘probably’’, ‘‘project’’, ‘‘risks’’, “sch edule”, ‘‘seek’’, ‘‘should’’, ‘‘target’’, ‘‘will’’ and similar terms and phrases. There are a number of 
factors that could affect the future operations of Royal Dutch Shell and could cause those results to differ materially from those expressed in the forward-looking statements included in this presentation, including 
(without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell’s products; (c) cu rrency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market 
share and industry competition; (g) environmental and physical risks; (h) risks associated with the identification of suitabl e potential acquisition properties and targets, and successful negotiation and completion of such 
transactions; (i) the risk of doing business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including regulatory measures addressing climate 
change; (k) economic and financial market conditions in various countries and regions; (l) political risks, including the ris ks of expropriation and renegotiation of the terms of contracts with governmental entities, delays 
or advancements in the approval of projects and delays in the reimbursement for shared costs; (m) risks associated with the impact of pandemics, such as the COVID-19 (coronavirus) outbreak; and (n) changes in 
trading conditions. No assurance is provided that future dividend payments will match or exceed previous dividend payments. A ll forward -looking statements contained in this presentation are expressly qualified in 
their entirety by the cautionary statements contained or referred to in this section. Readers should not place undue reliance on forward -looking statements. Additional risk factors that may affect future results are 
contained in Royal Dutch Shell’s Form 20-F for the year ended December 31, 2020 (available at www.shell.com/investor and www.sec.gov). These risk factors also expressly qualify all forward-looking statements 
contained in this presentation and should be considered by the reader.  Each forward -looking statement speaks only as of the date of this presentation, October 14, 2021. Neither Royal Dutch Shell plc nor any of its 
subsidiaries undertake any obligation to publicly update or revise any forward -looking statement as a result of new information, future events or other information. In light of these risks, results could differ materially 
from those stated, implied or inferred from the forward -looking statements contained in this presentation.
We may have used certain terms, such as resources, in this presentation that the United States Securities and Exchange Commission (SEC) strictly prohibits us from including in our filings with the SEC.  Investors are 
urged to consider closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. 
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1. Introduction: Why a Steam Cracker?
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1. Introduction: What is a Steam Cracker?
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1000kta ethylene naphtha cracker

Annual energy 
consumed (TWh)

~ 7

Annual CO2 
footprint ( kta)

~1400

NL has about 4000kta ethylene from 
naphtha crackers

Annual energy 
consumed (TWh)

~ 28

Annual CO2 
footprint ( kta)

~5600
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Why Efficiency improvement through Electrification?
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(Source: Michael Tallman, KBR, EEPC seminar Oct 2008)

Electrification offers 2 major benefits:
1. Significant CO 2 emissions reduction by using renewable electricity 
2. Significant energy saving, potentially > 30% through heat integration optimization

In an ideal situation only Heat 
of Reaction is provided

Electrical furnace 
avoids flue
gas production

Electrical motor avoids 
the inefficiency of a 
condensing turbine
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E-furnace Strengths, Opportunities & Challenges

Challenges
 Require  outle t for fuelga s

 Require  > 50 0 MW green e lectricity 

 Require  continuous supply of renewa ble  e lectricity

O ctober 2 0 2 1 7

Strengths & Opportunities
 Elimina tes scope 1 CO 2 emissions

 Sa me chemistry, sa me feedstock, sa me products

 Potentia lly improved hea t flux profile

 No fla me impingement

 No burner light-off

 La rger hea ting turndown

 Deploy to  other processes

 Widesprea d public a ccepta nce
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Challenges

Challenges & requirements for successful electrification of the industry:

 Impa ct on Stea m & Power & Fuel Ba la nce requires new technica l solutions

 Uninterrupted renewa ble  power is required to  reduce ca rbon footprint

 Alterna tive  solutions a nd their development speed (CCS, CCU, H2  economy, e tc)

 Upgra de of e lectrica l grid  infra structure  required both inside  a nd outside  ba ttery limits

 Cost of e lectricity vs hydroca rbons. CO 2 pricing a nd project subsidies will help.

 Footprint/ spa ce in ca se  of brownfie ld e lectrifica tion

 Relia bility of power supply/ grid

O ctober 2 0 2 1 8
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