PRESS RELEASE

SHELL HYDROGEN-STUDY
SHELL STUDY EXPECTS GROWING IMPORTANCE
OF HYDROGEN IN THE ENERGY MIX

Hamburg, 9th March 2017

In 2050, 113 million fuel cell electric vehicles (FCEVs) could save up to 68 million tonnes of fuel
and almost 200 million tonnes of carbon emissions. As such, they could make a significant
contribution to reducing energy consumption and greenhouse gas emissions in the transport
sector.
That is the conclusion reached in the Shell hydrogen study entitled “Energy of the future? Sustainable mobility
through fuel cells and H2”, which Shell and the Wuppertal Institute for Climate, Environment and Energy jointly
produced and officially published today in Berlin, the main focus of which is the mobility sector.
Dr. Jörg Adolf, Chief Economist at Shell Deutschland and project lead for the study said: “Our company has been
involved in the research, development and application of hydrogen for decades and even has a specific business
unit called Shell Hydrogen. We can therefore say with confidence that the technology behind the production and
application of hydrogen has made huge progress in recent years, and not only in the area of passenger cars.”
The technology at the heart of hydrogen’s use as an energy source is the fuel cell, which is significantly more efficient
than heat engines. Fuel cell systems are already widely used in the buildings sector. In Japan, there are more than
200,000 micro CHP fuel cell systems in operation which provide homes with both heat and power.
In the transport sector, fuel cells are in principle suitable for use in all means of transport, not just passenger cars.
In fact, material handling vehicles (e.g. forklift trucks) currently boast the largest stock of fuel cell electric vehicles.
There are over 11,000 of them in North America alone. On account of a wide range of publicly funded projects,
buses are the means of transport for which hydrogen and fuel cells have been most heavily tested in vehicle fleets.
However, a lot of development work still needs to be done with regard to trains, ships and aircraft.
Hydrogen, which is the simplest and lightest of all the elements, has a high specific energy content and by far the
highest energy density (per kilogram) of all the energy carriers used today. Since hydrogen usually only exists on
earth as part of a compound, it has to be produced via a specific process. The most important primary energy
carrier for the production of hydrogen is currently natural gas, which accounts for around 70 % of it. The most
important production method is steam reforming. “We believe that hydrogen produced via electrolysis using
electricity from renewable sources of energy will play an important role in the future”, says Prof. Dr. Manfred
Fischedick from the Wuppertal Institute. This will also be necessary in order to take advantage of hydrogen’s
potential environmental benefits.
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In addition to considerably higher efficiency levels compared to passenger cars with combustion engines,
hydrogen-powered fuel cell electric vehicles also have the advantage of being able to significantly contribute to
reducing greenhouse gas emissions on account of the climate-friendly production method. As part of an ambitious
climate protection scenario, the International Energy Agency expects that by the middle of the century there will
be 113 million fuel cell electric vehicles in the three key regions of the USA, selected passenger vehicle markets in
Europe and Japan alone. If petrol cars are replaced by fuel cell electric vehicles, according to estimates by the
study’s authors, even in comparison to very efficient vehicles, this could lead to a reduction of up to 68 million
tonnes of fossil petrol and almost 200 million tonnes of carbon emissions caused by road transport in 2050.
Despite the fact that hydrogen and fuel cell technology have come a long way in recent years, both are still in
their infancy in terms of widespread commercial usage in the global energy system. As such, they require further
support and funding from the government, and more work also needs to be done to improve acceptance within
society and amongst consumers. As such, the acquisition of fuel cell electric vehicles and buses should be
temporarily supported through public procurement programmes, direct financial incentives or a privileged status
for vehicles (e.g. exceptions from bans on entering certain zones) as has been the case with battery electric
vehicles. Furthermore, the development of hydrogen service stations, in particular in the introduction phase when
utilisation is low, requires the financial burden and risk to be shared. “The current decisions taken by the government as part of the National Innovation Programme – Hydrogen and Fuel Cell Technology (NIP 2) are an
important initial step in that regard”, say the authors.
There are currently (2016) around 210 hydrogen service stations and around 2,500 hydrogen-powered automobiles worldwide. The H2 service stations and fuel cell electric vehicle fleets have so far been concentrated in the
USA, Western Europe and Asia/Japan. Infrastructure and fleet development has finally picked up considerable
speed. In Germany, there are so far 27 public service stations (700 bar) in operation and another four are ready
for inspection and approval. At Shell service stations in Germany there are currently four hydrogen pumps, nine
projects under construction and another 15 stations should be set up in 2017.
For more information, please visit: www.shell.de/wasserstoffstudie
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Royal Dutch Shell plc
Royal Dutch Shell plc is incorporated in England and Wales, has its headquarters in The Hague and is listed on the London, Amsterdam, and
New York stock exchanges. Shell companies have operations in more than 70 countries and territories with businesses including oil and gas
exploration and production; production and marketing of liquefied natural gas and gas to liquids; manufacturing, marketing and shipping of
oil products and chemicals and renewable energy projects. For further information, visit www.shell.com.
Cautionary Note
The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate legal entities. In this press release “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 press release 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 “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 press release 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 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 press release, 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. All forward-looking statements contained in this press release 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 20-F for the year ended December 31, 2015 (available at www.shell.com/
investor and www.sec.gov ). These risk factors also expressly qualify all forward looking statements contained in this press release and should
be considered by the reader. Each forward-looking statement speaks only as of the date of this press release, 9th March 2017. 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 press release.
We may have used certain terms, such as resources, in this press release 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.
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