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Commercialization of IH2®

Biomass Direct-to-Hydrocarbon Fuel Technology
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Disclaimer

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”, “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)
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; (1) 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. 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 factors that may affect future results are contained in Royal Dutch Shell’s 20-F for the
year ended December 31, 2012 (available at www.shell.com/investor and www.sec.gov ). These factors also should be
considered by the reader. Each forward-looking statement speaks only as of the date of this presentation, 1 August 2013

Neither Royal Dutch Shell 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.
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http://www.shell.com/investor
http://www.sec.gov/

The “Valley of Death”

Technical Commercial
Success Success
when you when you get
demonstrate a someone to build a
brilliant idea second plant
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Building the Bridge to Commercial Success

» Use existing reactor / process technologies where possible
« Deliver a fungible or infrastructure compatible product

« Utilize broad range of feeds

« Be self-sufficient / stand alone if needed / integrate for savings
 Demonstrate over multiple scales

« Circumnavigate troubled waters (e.g. ‘food vs. fuel’)

« Be economic vs. fossil fuel

 Know and engage key stakeholders

« Formulate entity-specific CVPs

« Partner early

« Mitigate risks
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The IH2® Process Developed by GTI
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Demonstrate over Multiple Scales (>107)

>220000L/day
Commercial
FEL-2

2200L/day
Showcase

221 /day
Chicago

j Chicago,
Bangalore

0.02L/day
Bangalore
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Be Economic vs. Fossil Fuels (NREL Study)

Installed Equipment Costs $127.5min Operating Costs Total $1.64/gal*

mFeed
m\Wood $71.97/dry ton

m 1st Stage/2nd Stage

m Other Op Costs: Catalyst,

40.5 m Fractionation Disposal, etc.
= HMU m Fixed Cost
/ Ammonium Sulfate = Depreciation
2.8

m Absorption/Stripping Avg Income Tax

2.8

Utilities & Contingency
@ 35%

= Avg ROI
*Includes $0.1884/gal coproduct credit

Total Capital Investment $263min
. Stand Alone/Green Field (US Gulf Coast basis)
. 2000mt/d wood (50% moisture fed, dried to 10% moisture at 15t stage)

u Installed Equipment

Costs . Conservative: 60.9 vs 66.4mlin gal/year; 4500bbl/day
® Land/Develop . Equipment cost - HMU is largest @ $55min ~45% TIC
_ . Feed Stock ~55% of Operating Cost
u Permits & S/U
. No subsidies, tax, RIN or carbon credits included! $3.96capex/annual gal
m Standard Project . Minimum Fuel Selling Price — $0.433/L (2007) $0.476/L (2012)
Add-ln's . $1.64/gal $1.80/gal
13263 . Refinery Synergy w/Refinery H, Supply
« Estimated MFSP $0.359/L (2007) $0.394/L (2012)
** Prorated Expense (10%), H O & Construction (20%), Field $1 .36/gal $1 .49/gal
Expense (10%), Working Capital (10%) , Project Contingency (30%) . KBR FEED underway (FEL-2 Complete)
http://www.osti.gov/bridge/servlets/purl/1059031/1059031. pdf . Opex validated by prospective clients
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Know and Engage Key Stakeholders

« Potential customers include biomass and energy companies
* Local, State and National governments (Thank you US DOE!)
« Fuel qualification/certification/registration

« EPC companies

« Technology suppliers

« Off take agreements

* Funding entities

» Sustainability groups

 Consumers...
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Partner Early

» Develop individual CVPs, the larger the prize the better
« Understand client specific drivers same

« Understand client risk appetite
— commercial risks largely mitigated with fungible fuels
— some technical uncertainty remains
— mitigate operational risk

« Share risks where possible
 Phased project approach
* Long term mutual commitment to success
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Thank You

Learn more at
www.cricatalyst.com/catalysts/renewables.html
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