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ExxonMobil Low-Emission Research
Communications Plan
2016

Background (For Internal Use)

» ExxonMobil is researching a number of technologies to advance low-emission energy p
increase efficiency and emissions reductions at company facilities.

e Effectively highlighting ExxonMobil's commitment to fundamental science and the b
research programs in various states of review and completion will position Exxon
constructive participant in efforts to meet energy needs while managing the risks of ©

Strategies / Tactics (For Internal Use)

s Targeted media outreach to increase understanding of ExxonMobil’s research.and collaborative
efforts with third parties. .
— Provide New York Times reporter John Schwartz with a tour of th

to be led by Vijay Swarup, EMRE vice president of research a

— The tour and briefing will be on background followed by an
March.

— Key objectives are to provide Schwartz with an understand
and suite of research projects, and to pre-position him for g
carbon capture project when appropriate.

-~ Schwartz was chosen for his balanced reporting style and
intersection of energy and environmental policy.

ExxonMobil's research appt
ential interview on the fuel ce

-focused reporting beat on th

Key Messages (For External Use)

e ExxonMobil is one of the world’s leading com
dual challenge of meeting the world’s energy
energy use.

e ExxonMobil conducts cutting-edge researc
the company, in coiiaboration with industry
and nongovernmental institutions. These e
capture and storage, bio-products, non-| hydr
energy efficiency and climate science

e |n addition to ExxonMobil’s in-house R&D progra
research institutions worldwidg
— We are a founding sponsor @

have maintained our membershif
—  We have recently begun a series o
leading universities to explore the furth
other promising technologies.

¢ We employ approximately 18,000 scien j
invest about $1 bj ‘

e Throughout our m
innovation enabling d
redefined how the wor ‘
the rechargeable lithium ion Hatte
electrical vehicle possible. In the
Linden New Jersey Lab were instru
technology which was until then almost'e
accessible for terrestrial uses,

e Approach to research

ies’In researching and de ‘
s and reducing the environmerital

development through a comblrﬁon of efforts within
ers, and through sponsored resgaich at academic

g energy research areas incl biofuels, carbon
n energy supply, power ge on, transportation,

partner with an arrg¥ 6f tiniversities and

P { Formatted: Font color: Red, Highlight }

ntions that have resulted in thousands of patents and
obil 1, for example, is the world’s first synthetic motor oil, and
veloped by an Exxon researcher makes the concept of an

xon subsidiary, Solar Power Corporation, and Exxon's
dramatically reducing the cost of solar cells, so that this
used for space applications, suddenly became

.7 Commented EMTIl]: Perlin, 4., "From Space to Earth: The
Story of Solar Electricity’ pp.53-55 (1999)
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—  When it comes to R&D, as well as every aspect of our capital-intensive business, ExxonMobil
takes a long-term and disciplined view.

— We have institutionalized this long-term view through an internal initiative we call ExxonMobil
Emerging Technologies program. The program brings together scientists, engineers and
executives from across our many business lines to evaluate technology-research oppori
from the perspective of what we will require 20, 30 or even 50 years into the future —
we require day-to-day or quarter-to-quarter. !

- Generally, our research falls into five broad categories: expanding supplies, incr
energy, improving energy efficiency, mitigating environmental impacts and pro
science for sound policy. ‘

- We apply the discipline of several “review gates” that test whether the technology
practical, reliable, affordable, sustainable and scalable. Less promising leads are aba
that efforts can be more effectively directed to the more likely options.

— Scale is especially important. Many technologies look promising, but they need to be able to
produced in sufficient quantities to meet global energy needs and reduce global environmental
impacts. ‘

— Our approach is not only long-term — it is wide-open. ExxonMobji
the energy business, from oil and natural gas to alternative eng
the company's current business focus.

- If a technology could have a material effect on the future of
evaluate it. For example, the company invested early in so
first rechargeable lithium-ion battery, a technology that now g
today’s electric vehicles, was developed in the 1970s at an

e Corporate Strategic Research Laboratory

— At the center of our research is ExxonMobil's Corporate Stral
Clinton, N.J. Itis a fundamental research institution,wi
engineers focused on addressing the compan

~ The laboratory’s scientists are international
portfolio includes a broad array of progra sment,
biofuels, carbon capture and sequestratioh, &l i |s andinternal
combustion engines, climate science an

— The Clinton, N.J. research center was dé
our various business lines to maintain a {
distractions. We are unique in the energ
fundamental science based research lab.

&nd explores 4

gy, we will understand and{
hd nuclear energy research.

iWers consumer electronics an
on laboratory.

earch laboratory, locateg

hed with a science focus and Io&ted separate from
plined focus on long-term researgh without business
lstry as we are the only comp; itha

Emissions Reduction Initiatives

e Advanced Biofuels Research
~  ExxonMobil is pursuing researct ad array of ad options, including basic
science research to develop algae b Wwith Synthetic Genomics, Inc. This includes research
into synthetic algae strains. Growing Ekpand sources of transportation fuels would
actually consume carbon dioxide rath it, and algae growth does not require
valuable crop land for cultivation likeg

non-food based
derived sugars. Th
and Northwestern Unive
explore new technologies a
production of advanced biofuels
— ExxonMobil and Michigan State Unive
designed to progress the fundamental scié ’
is to find and develop algae that can produce

e being carried out currently with lowa State University
purpose of these research and development programs is to
best pathways toward scalable and cost-effective

begun a $1 million relationship to expand research
uired to advance algae-based fuels. The challenge
oils at scale on a cost-efficient basis.
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— ExxonMobil announced an agreement with Renewable Energy Group, Inc. in January 2016 to
study the production of biodiesel by fermenting renewable cellulosic sugars from sources such as
agricultural waste. Renewable Energy Group has developed a patented technology that uses
microbes to convert sugars to biodiesel in a one-step fermentation process similar to ethan
manufacturing. The research will focus on using sugars from non-food sources.

e Cogeneration

- ExxonMobil is the world’s leader in cogeneration, a technology that enables the sj

production of electricity and capture of heat to produce steam for manufacturin

have invested more than $1 billion in cogeneration, and we currently have intefests

approximately 5,500 megawatts of cogeneration capacity in more than 100 indiviedgs

at more than 30 locations around the world.

- Through ongoing incorporation of cogeneration technology into its facilities, ExxonMobilt&§@

generate power more efficiently and with less environmental impact compared with purchas
electricity from a local utility. Cogeneration captures heat generated from oduction of

electricity to use in production, refining, and chemical processing )

e University Partnerships
- ExxonMobil is a founding sponsor of Stanford University’s G
(GCEP), a long-term science and engineering research effo
commercial research to lay the foundation for energy optio

EP conducts fundamen
reduce greenhouse gas ¢

emissions. We have funded nearly $83 million| of research gutef $100 million pledged throug

this program in more than a decade of GCEP sponsorshi

_—1 Commented [NSN2]: Tahmtd noted GCEP spend 1horugh
2015 was $82.7M.

laboration aimed at advanci
¥obil agreed to invest $25
h efforts. ExxonMobil

~ In 2014, ExxonMobil joined the MIT Energy Initiative, a unig
and exploring the future of energy. As a founding member, EXX
million during the next five years to support faculty and stude i
collaborate with MIT on a wide range of project
renewable energy sources and find more effigig
resources.
- ExxonMobil has committed $5 million over fi
Partnership to research ways to meet the
demonstrates a resolve to explore a broa
energy needs and environmental concerns
|n the past decade ExxonMobll has spel

ars to join Princeton Umver5|
s energy needs in a sustainable way. The agreement
trum of ideas and approaches to address global

i,

e than $80 million on unlvers

nsted sbove d

s

e Carbon Capture and Sequestr:
- ExxonMobil is a leader in ap ogies: carbon capture
i at would otherwise be
released into the atmosphere is Sege €d into underground geologic
formations for permanent storage. o
- The Intergovernmental Panel on Clima stimates that fossil fuel power plants and large
industrial facilities account for as mu ‘ of global carbon emissions. Thus, broad-
of cost-effective : sequestration has the potential fo make a

g i dioxide into depleted oil wells to make them more productive.
This experience, combin omg research and sequestratlon partnershlps means that

CCS may well become a vi

- ExxonMobil has a working interest in one-third of the world'’s current carbon capture

and sequestration capacity. We captur han 6 million metric tons of carbon dioxide for ommented [JAT3]: Can we get a 2015 number?

sequestration in 2014 alone. This is the equ alent of eliminating the annual greenhouse gas arataartad [eraksj Inquiry into Guy
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emissions of more than 1 million passenger vehicles. The potential of this technology, however, is
many times greater.

e Role of Natural Gas
~ As the nation’s leading producer of natural gas, ExxonMobil has played a major role in
drop in U.S. greenhouse gas emissions to levels not seen in decades. These are the 8
investments and real-world technological advances that are making a significant diff

- The technologies pioneered by our industry have led to a recent revolution in nat
production from shale in the United States, which has made the U.S. more comg
energy secure, and has also led to a reduction in CO, emissions to the lowest f€

- Natural gas emits up to 60 percent fewer emissions than the coal it is most ofter
power generation. Hydraulic fracturing, coupled with horizontal drilling, is just one exX
innovation resulting in emissions reductions within our core business.

e Results of Low-Carbon and Efficiency Research Programs
— Our research and development in reducing emissions and mitigating
has yielded some promising results so far. :

ental impacts

__»/{ Commented [NSN5]: Guy has a stat. believe it is around

can separate CO; from natt 11k active patonts.

For example, our Controlled Freeze Zone technology (

s into a solid, which enable
gted. This innovation could play

gas streams. It essentially “freezes” the CO: in the natufe
separation. From there, the CO; can be reused or sequé

more than $100 million at one of our facilities in Wyomin ‘ onstrate this technology.
> Our programs focused on xmprovmg energy effi c1ency alsof important benefits for 4

technology that keeps tires properly in
engine efficiency.

» ExxonMobil conducts joint research
improve the fuel efficiency of cars a

e e Iclency

> Our research has also led us to de

longer, and synthetic Iubrlc C

eading vehicle manufacturers on technologies to
cks and thus help reduce fuel e and emissions.
innovative on-board hydroge wered fuel cell
system that converts conventional fi e hydrogen for a fuel cell rightdiiider a vehicle's
hood. This technology can be up to 807 mt more fuel efficient and gt Up to 45 percent
fewer CO, emissions than conventional ombustion engines
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