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Disclaimer 
This presentation contains data from Shell’s new Sky Scenario. Unlike Shell’s previously published Mountains and Oceans exploratory scenarios, the Sky Scenario is targeted through the assumption that society reaches the Paris 
Agreement’s goal of holding global average temperatures to well below 2°C. Unlike Shell’s Mountains and Oceans scenarios which unfolded in an open-ended way based upon plausible assumptions and quantifications, the Sky 
Scenario was specifically designed to reach the Paris Agreement’s goal in a technically possible manner. These scenarios are a part of an ongoing process used in Shell for over 40 years to challenge executives’ perspectives on the 
future business environment. They are designed to stretch management to consider even events that may only be remotely possible. Scenarios, therefore, are not intended to be predictions of likely future events or outcomes and 
investors should not rely on them when making an investment decision with regard to Royal Dutch Shell plc securities.

Additionally, it is important to note that Shell’s existing portfolio has been decades in development. While we believe our portfolio is resilient under a wide range of outlooks, including the IEA’s 450 scenario (World Energy Outlook 
2016), it includes assets across a spectrum of energy intensities including some with above-average intensity. While we seek to enhance our operations’ average energy intensity through both the development of new projects and 
divestments, we have no immediate plans to move to a net-zero emissions portfolio over our investment horizon of 10-20 years. Although, we have no immediate plans to move to a net-zero emissions portfolio, in November of 
2017, we announced our ambition to reduce our net carbon footprint in accordance with society’s implementation of the Paris Agreement’s goal of holding global average temperature to well below 2°C above pre-industrial levels.  
Accordingly, assuming society aligns itself with the Paris Agreement’s goals, we aim to reduce our net carbon footprint, which includes not only our direct and indirect carbon emissions, associated with producing the energy products 
which we sell, but also our customers’ emissions from their use of the energy products that we sell, by 20% in 2035 and by 50% in 2050. 

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate legal entities. In this presentation “Shell”, “Shell group” and “Royal Dutch Shell” 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 also used to refer to subsidiaries in general or to those who work for them. These expressions are also used 
where no useful purpose is served by identifying the particular company or companies. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this presentation refer to companies 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 referred to as “associates”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest held by Shell in a venture, partnership 
or company, after exclusion of all third-party interest.

This presentation contains forward-looking statements concerning the 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 terms and phrases such as 
‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘goals’’, ‘‘intend’’, ‘‘may’’, ‘‘objectives’’, ‘‘outlook’’ , ‘ ‘plan’’, ‘‘probably’’, ‘‘project’’, ‘‘risks’’, “schedule”, ‘‘seek’’, ‘‘should’’, ‘‘target’’, ‘‘will’’ and similar terms and p hrases. 
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 web page, including 
(without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell’s products; (c) currency 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 suitable 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 risks 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; and (m) changes in trading conditions. No assurance is provided that future dividend payments will match or exceed previous dividend payments. All 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, 2017 (available at www.shell.com/investorand 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 dateof this presentation October 10th 2018. 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 web page. We may have used certain terms, such as resources, in this presentation that United States Securities and Exchange Commission (SEC) strictly prohibits us from 
including in our filings with the SEC. U.S. 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. You can also obtain this form from the SEC by calling 
1-800-SEC-0330.
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Presenter
Presentation Notes
 

http://www.shell.com/investor
http://www.shell.com/media/news-and-media-releases/2017/royal-dutch-shell-plc-fourth-quarter-2016-euro-and-gbp-equivalent/_jcr_content/par/textimage_9b11.disclaimer.html/aHR0cDovL3d3dy5zZWMuZ292/go.html
http://www.shell.com/media/news-and-media-releases/2017/royal-dutch-shell-plc-fourth-quarter-2016-euro-and-gbp-equivalent/_jcr_content/par/textimage_9b11.disclaimer.html/aHR0cDovL3d3dy5zZWMuZ292/go.html
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Shell and biofuels
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Advanced Biofuels

One of the world’s largest 
blenders and distributers 
of biofuels

Production of low-carbon 
ethanol from Brazilian 
sugar cane

Investing in technologies 
using alternatives 
feedstocks such as waste

Trading & Supply Raízen JV Sustainability

Commitment to the supply 
and development of 
sustainable biofuels
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Current Projects
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India IH2®

Pilot plant -
Drop-in fuels

Brazil Raízen
Production of sugarcane 
ethanol 

Canada SBI 
Bioenergy 
Technology & 
licensing agreement

Brazil Raízen
Production of cellulosic 
ethanol from sugar cane 
residues

Canada
Iogen Energy JV
2002

Germany 
Choren
2005

California, US
Codexis
2007

Hawaii, US
Cellana
2007

Wisconsin, US
Virent
2008

Houston, US
RATP & APTC  –
cellulosic ethanol and 
drop in pilot plants 

US Junction City 
Biomethane
Oregon,, USA 

UK Velocys
Waste to renewable 
jet fuel 

En e rk e m
Waste to Drop in fuels 
Amsterdam

The Solution depends on the Problem
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Key Solutions for India Business
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Advanced Biofuels:
IH2® - Large quanity waste with moisture <40% - IH2® Technology

• Deployment in waves
• Several plants to come up in the current decade in India/ globally
• First wave to have woody biomass and Agri-residue
• Various Business models including strategic partnerships invited

BioCNG/RNG:
Low quanity wet waste (200 TPD) with moisture >70% - Anaerobic Digestion Technologies

• Deployment in waves
• Several plants to come up in the current decade in India/ globally
• Proximity to wet waste & Industrial BioCNGmarkets
• Various Business models including strategic partnerships invited

Government Policy Support for Advanced Biofuels & BioCNG will help achieve in rea lizing 

Government Vision
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IH2® - A Large Technological Solution to significantly lower Carbon 
foot print

• Woody Biomass (Forestry 
residues)

• Agri residues (Bagasse, 
Paddy straw etc.)

• Sorted & seggregated
MSW (upto 15-20% 
plastics)

Gasoline/Diesel Mode TPD

Feed (MAF) Basis 1000

Gasoline 180-210

Diesel 78-90

Jet Mode TPD

Feed (MAF) Basis 1000

Jet 90-100

Gasoline 120-130

Diesel 30-50

GHG Emissions Reduction based on 
Life Cycle Aanalysis : upto 92%
Energy recovery : upto 72%

Biomass to Drop in 
Hydrocarbons

Other byproducts TPD

Biochar 130-150

CO2 300-350

Water 200-300
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IH² ® Products – Road transport fuels are high quality ‘drop in’ 
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GASOLINE / PETROL

Meets ASTM D4814-16d  
E10 blend for regula r grade

EN 228: Petrol – Jan 2009
E10 blend for regula r
Blend stock (RON) otherwise

BS VI compliant
E6 blend for regula r grade

Petrol is currently undergoing ASTM 
qualifica tion; EN and BS qua lification to 
follow in 2019

DIESEL

EN 590:2009+A1:2010

Meets ASTM D975-15c 

BS VI compliant 

Diesel is currently undergoing ASTM 
qualifica tion; EN and BS qua lification to 
follow in 2019

Presenter
Presentation Notes
We’ve spoken about the quality of the hydrocarbon fuels being ‘drop in’ for the petrol, jet and diesel.  Here are the current specifics.  IH2® petrol is currently blended with bioethanol to meet US, EU and Indian requirements.  Not all EU member states have ethanol blending requirements. For those that do not, we are currently a high quality blend stock.  For EU diesel, we currently need a cetane boost of approximately 2 cetane units for wood derived products.  We have demonstrated in the lab at bench scale (currently setting up pilot program, later demo) that incorporating waste plastic into the feedstock improves both petrol RON and diesel cetane so that they become fully compliant (while increasing overall yields FROM 26-28 wt% for wood and agri residues TO 30-32 wt%.  We have also demonstrated that putting in several percentage points of fats/oils/greases into the hydroconversion stage increases diesel yield and diesel quality in a similar manner.  Jet fuel properties are interesting from a number of perspectives and are being patented.  When jet is produced, the resulting light gasoline becomes a renewable naphtha with various end uses and the heavy diesel becomes marine distillate fuel that complies with ISO 8217 2017 (with very low sulfur).

http://www.bing.com/images/search?q=truck&view=detailv2&&id=7CCA2CBBEF83522916B98954A01E538EDA385598&selectedIndex=93&ccid=ysuE1DLJ&simid=607993806115242424&thid=OIP.Mcacb84d432c9889ce85de29d063437d2H0
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IH² ® Products – Jet mode fuels are high quality ‘drop in’
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JET FUEL

World-wide Civil Jet Fuel Grade
Jet A/A-1
(e.g., ASTM D1655)

Matches the Table 1 Performance 
Criteria  for:

Fuels a re currently in ASTM 
D4054 approva ls process

Suitable components for
Solvents
Steam cracker feed
Reformer feedstock – bioBTX
Gasoline blending

N APHTHA

Meets ISO 8217 2017 specs 
Meets DMB/DFB specs (Very low S)
High on DMA/ DFA density (fixable); 
High on DMB/ DFB density (fixable)
Exceeds Residua l Fuel Spec

MARIN E DISTILLATE

Fuels a re currently being eva lua ted

Presenter
Presentation Notes
We’ve spoken about the quality of the hydrocarbon fuels being ‘drop in’ for the petrol, jet and diesel.  Here are the current specifics.  IH2® petrol is currently blended with bioethanol to meet US, EU and Indian requirements.  Not all EU member states have ethanol blending requirements. For those that do not, we are currently a high quality blend stock.  For EU diesel, we currently need a cetane boost of approximately 2 cetane units for wood derived products.  We have demonstrated in the lab at bench scale (currently setting up pilot program, later demo) that incorporating waste plastic into the feedstock improves both petrol RON and diesel cetane so that they become fully compliant (while increasing overall yields FROM 26-28 wt% for wood and agri residues TO 30-32 wt%.  We have also demonstrated that putting in several percentage points of fats/oils/greases into the hydroconversion stage increases diesel yield and diesel quality in a similar manner.  Jet fuel properties are interesting from a number of perspectives and are being patented.  When jet is produced, the resulting light gasoline becomes a renewable naphtha with various end uses and the heavy diesel becomes marine distillate fuel that complies with ISO 8217 2017 (with very low sulfur).
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5 TPD Demo Plant at Bangalore
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CONFIDENTIAL

Commercialisation of IH2® - First wave in various countries:
EU, India, USA…
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IH 2® pathway from waste to value while reducing pollution
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>250 MMT of Agri-residue & >30 MMT of 
MSW on MAF basis is burnt without energy 
recovery in India every year: CO2, CO, fly 
ash*, Dioxin*, particulate matter pollution 

>100 BL of transportation 
fuels produced from crude oil 
consumed in India every year. 
CO, CO2, SOx, NOx, HC, 
Particulates generated

Premium 
transportation fuels 
produced from 
biomass lowering Air 
pollution significantly

72-92% reduction of GHG
from current fossil fuels

* Waste to Energy Opportunity in India , Infra  Insights report www.infrainsights.com
* TERI- Concept Paper on Power Generation from Municipal Solid Waste http://www.esselgroup.com/essel-infra-announces-the-successful-
commissioning-of-its-flagship-waste-to-energy-plant-in-jabalpur.html 

vs.
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http://www.infrainsights.com/
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Material quantity of feedstock is available, but with challenges to 
develop waste value chain
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~> 250 MMT

~> 30 MMT

• Unconstrained Potentialto  address India ’s need for liquid transport fuel and gas 
requirement

• Large Opportunity for Advanced Biofuels and BioCNG

• Key Challenges

– Aggrega tion & Storage

– Segrega tion & Consistency

– Concessions with municipa lities

– Transport costs & sca le aggrega tion

– Pre-processing and densifica tion

– Develop new business models for feed ava ilability

* Estimated from public domain reports from NOCs

Agricultural 
Waste (MAF 
Basis)

Municipal 
Waste (MAF 
Basis) 

XX MMTForest / 
Energy 
Plantation
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Executive summary
• Shell deploying various technological solutions to convert 

biomass into AdvaancedBiofuels to lower Carbon foot print
• Carbon foot print reduction key consideration for deployment 

of technology
• The Solution depends on the Problem
• IH2® Technology is considered for Large waste with low 

wetness
• For high wet waste BioCNG deployment is considered.
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