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Message

From: Walton, Gantt H [/O=EXXONMOBIL/OU=EXCHANGE ADMINISTRATIVE GROUP

(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN
Cooney, Philip _

Sent: 2/28/2019 8:17:38 PM
To: Easley, Daniel C
Subject: RE: CERAWeek meeting with Perry

Looks good to me

From: Easley, Daniel C

Sent: Wednesday, February 27, 2019 11:14 AM
To: Walton, Gantt H

Subject: CERAWeek meeting with Perry

Cooney, P

ouston. I’'m going to send the
jef updates on and include

Ariel has asked whether we could share briefing sheets for a Perry/Vijay engage
latest Perry sheet, but also wanted to flag for her some potenis
in his materials. Am | missing anything here?

Capture and Storal y Powell and Susan Blevins

Pat McCarthy

National Petroleum Council (NPC) study on C
National Labs Collaboration — Abby Rodgers a
45Q Tax changes affecting CCUS — £d Colema
Alberta Curtailment — Nathan Bishop and Jamd
Golden Pass LNG — Todd Spitler and Lauren Ker
DOE Grid Resiliency NOPR — Sara B

¢ & & © ¢ 2

Regards,

Dan Easley
Senior Director, Federal Relations

Exxon Mobil Corporation
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Message

From: Walton, Gantt H [/O=EXXONMOBIL/Q= TIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS,

Sent: 5/22/2019 9:25:31 PM
To: Cooney, Philip asley, Daniel C _
cC: Sokul, Stanley S

Subject: RE: Federal CCS funding, primarily at DOE

Please keep Guy informed

From: Cooney, Philip

Sent: Wednesday, May 22, 2019 2:29 PM
To: Easley, Daniel C
Cc: Sokul, Stanley S
Subject: RE: Federal CCS funding, primarily at DOE

Walton, Gan

That could be helpful..

The funding programs per se are helpful to under: But the more
understand the quality of their various research s

promising areas where we could bring expertise

ging question for EM will be to
e up with our view of the most

Thanks Dan, Phil

From: Easley, Daniel C

Sent: Wednesday, May 22,2019 2:19 P
To: Cooney, Philip
Cc: Sokul, Stanley S

6%. Why don’t we just ask ut of CCS funding?

Regards,

Dan Easley
Senior Director, Federal Relations

Exxon Mobil Co

From: Cooney, Philip
Sent: Wednesday, May 22, 2019 2:02 PM

To: Walton, Gantt H
Ce: Sokul, Staniey S [ ¢<'=). 0-=ni<! c NN

Subject: Federal CCS funding, primarily at DOE

Gantt,
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in response to your q following a senior-level review in Dallas, Stan has provided links to recent reports from
the Congressional Research Service concerning federal funding for CCS research. The second report is 31
pages and is more descriptive of specific research areas.

As i recall, a suggestion had been made that we evaluate federal research projects in this area for the potential
to collaborate and potentially leverage our own investments in this important area.

if you would like, we can send these reports to Guy and Pete (and maybe Susan Blevins) — Stan and Dan
could then set up a meeting with them to review.

How would you like to proceed? Thanks Phil

From: Sokul, Stanley S

Sent: Wednesday, May 22, 2019 11:55 AM
To: Cooney, Philip

Subject: RE: status of determining federal CCS funding? thx

Phil | had found two good CRS reports detailing CCS funding, the first one is sh
it comes through the DOE office of fossil energy and is very coa ed right now.
https://fas.org/sgp/crs/misc/IF10588.pdf
https://fas.org/sgp/crs/misc/R44902. pdf

more to the point.

From: Cooney, Philip

Sent: Wednesday, May 22, 2019 9:13 AM
To: Sokul, Stanley S
Subject: status of determining federal CCS funding? th

Philip A. Cooney

Global Issues Manager

Public and Government Affairs
Exxon Mobil Corporation

esource covering the cutting-edge technology and

innovations th i ‘s energy needs.
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Clean Energy Ministerial CCUS Initiative
Oil and Gas Climate Initiative
VERSION 4: 14 August 2019

Joint declaration on kick-starting CCUS hubs
OR Joint declaration on accelerating the CCUS industry

1. Carbon capture, utilization and storage (CCUS) is an essential part of a broad set of solutions needed to
create more sustainable low carbon energy and industrial systems in support of the Paris Agreement
climate goals. It can reduce emissions on a significant scale in both the industrial and power sectors, and
support the emergence of key technologies, such as clean hydrogen, direct air capture and biomass with
CCUS, crucial to meet net zero ambitions.

2. Investment in CCUS must be scaled-up urgently to achieve glo i ergy goals. Accelerating
CCUS will require governments and industry as well as oth@r's aboratively to

of an economically viable, environmentally responsj
strong public-private co-operation in this respg
Vancouver on 29 May 2019, CEM CCUS Initiatiy,
to accelerate CCUS®. Today, we crystallise our,
hubs? forward as an initial step in developme
industry.

2nt to work together t€
f an economically, safe 2

4. The collaboration between the CEM C
and major projects worldwide at
responsible and safe developm
identified by OGCI.

e and help develop CCUS hubs
he continued environmentally
US Initiative countries and others

end to explore opportunities to support the
he various stages of development. This will

5. CEM CCUS Initiative countries GCl member companie
development of CCUS commer bs and projects thro

identified hubs and pifejects. Thi i ropriate, risk-sharing mechanisms, knowledge
sharing, manageme iabili roject finance and engagement with civil society.

6. This framework defines a uni rtunity to bring governments and industries together to create viable
market conditions to adva to progress potential CCUS hubs and projects in CEM CCUS
Initiative Cl members, as well as exploring opportunities in developing
countrie S Initiative countries and industry members within OGClI
intend to bri tive expertise and support to advance potential CCUS hubs and projects across
the globe.

7. This framework is designe exible, and is non-binding and voluntary. CEM CCUS Initiative countries
and OGCl member compan ognise that collaboration will take different forms in different
jurisdictions. Various public-private collaboration models exist and CEM CCUS Initiative and OGCI will
discuss their merits in different circumstances and work together to create processes that suit each
jurisdiction and potential project opportunity.

' [ HYPERLINK "https://www cleanenergyministerial.org/news-clean-energy-ministerial/clean-energy-ministerial-ccus-initiative-
and-oil-gas-climate" ]
? A hub captures carbon dioxide from several industrial companies and bring economies of scale by sharing transport and storage infrastructure

[ PAGE \* MERGEFORMAT |
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Clean Energy Ministerial CCUS Initiative
Oil and Gas Climate Initiative
VERSION 4: 14 August 2019

Actions going forward

While this framework is non-binding and voluntary, the CEM CCUS countries and OGCI members wish to express
their intention to work together as follows:

8. CEM CCUS countries and OGCI companies will identify the potential commercial CCUS hub(s) and project(s)
for advancement within this collaboration. This includes identifying key actors to be involved, their
potential responsibilities and roles, as well as the steps in hub/project development. The general roles of
both CEM CCUS governments and OGCl members are described as follg

a. CEM CCUS Initiative countries’ intention is to facilitate CGUSby provid
i. General policy and strategic support for CCUS j
ii. Stable and predictable regulatory framework
iii. Policy mechanisms needed to underpin commere
iv. Support for, and enablement of, the identified pote hubs and projects at
national and local levels
b. OGClI members intend to provide:
i. Technical and business expertise j S 3
ii. An understanding of what is negdés i i ake CCUS
commercially viable
iii. Facilitation of potential corpo s appropriate
iv. Dialogue channels with stake

9. CEM CCUS countries and OGCI member compa s to engage other interested
stakeholders, such as emitting i CCUS hub, banks, investors
governments and technology pr . il j efforts through this collaboration
as relevant. CEM CCUS countrie: gia few the progress, budget and planning
of the collaboration, with the i

CEM CCUS countries and OGCl me ether to accelerate the development of key

entify and select suitable hubs. We will start

with a preliminary sho i i to screen other opportunities as we progress>.

3 The list of potential hubs can be found at www.[website].com

CONFIDENTIAL
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Clean Energy Ministerial CCUS Initiative
Oil and Gas Climate Initiative
VERSION 4: 14 August 2019

List of potential hubs and projects

o Teesside, the UK: The Clean Gas Project (CGP) could be an anchor project that generates low carbon power
from gas and/or enables industrial decarbonisation, in one of the UK’s largest emitter industrial regions.
CEM CCUS and OGCl member companies will continue project development collaboration via the UK
government, and progressively identify lessons learned of this mature project and disseminate to other
hubs.

o Northern Lights, Norway: An open source network for industrial G p the European continent.
egian Continental Shelf.

CEM CCUS and OGCI member companies will work to reinforce i ian government

captured and stored in empty gas fields deep in the North Sea seabed:
companies intend to work together to help accelerate isgte the Rotte groject in other areas

basin, together with potential coalition of stak
and OGCI member companies aspire to identi
the technical and commercial needs to enable

tory environment. CEM CCUS
bs in the regions and develop
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Message

From: White, John chevron.com]

Sent: 4/5/2019 2:32:00 AM

To: Trelenberg, Pete W_@exxonmobil.com]
Subject: OGCl & Catch Up

Attachments: SSRN-id3339853.pdf

Hi Pete

Enjoyed catching up at the recent OGCI Excom and trust you had a safe trip b

As discussed we would appreciate the opportunity to have a high level . From Chevron’s | would like
to include Julie Mulkerin (Climate Strategy Manager) and myself. We our offices in Dallas,
meet in Houston, or set up a conference call if more convenient. As fo > the week
commencing April 22" of convenient for you and your team. We envisio 2 onversation subject to legal

guidance from our teams that avoids anti-competition or other concerns.

On a separate note please find attached the report Imperia i inner. It accesses the
preparedness of major oil and gas companies for a low- energy

Many thanks,
John

John R White
General Manager, Climate and Energy Tra

Chevron Corporation
1500 Louisiana St, #39105, Houston, T

office N v/obile
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Assessing the preparedness of major oil and gas
companies for a low-carbon energy transition

Authors
Francis Shaw, Centre for Climate Finance & Investment, Imperial College Business School

Charles Donovan, Centre for Climate Finance & Investment, Imperial College Business
School

Abstract

Given the volume of capital already embedded in thg

oil and gas majors towards low-carbon energy will be

footprint of a company’s assets, operationgf ‘ paches rely on
ions, thereby avoiding
inherently subjective evaluations of cor

management policies. The indices gene

In this paper, we introdu entifying strategic differentiation

amongst major international ¢

R&D, diversification, : ' velopmen‘[ in low-carbon activities. We
track stated targets, board mitment, and monitoring by senior management. Our
multi-dimensi ‘ : within-sector, relative scoring of the degree of
preparedn “ by the largest publicly-traded oil and gas

companies.

Our approach offers a ards meaningful interpretation of qualitative information

that is becoming available result of recommendations by the Financial Stability
Board’s Taskforce on Climate-Related Financial Disclosures (TCFD) and national
regulatory initiatives. The framework has potential application in other sectors by
simplifying the assessment of potential strategic responses in energy-intensive industries.
We conclude that existing information disclosures made by the oil and gas majors
facilitate a robust evaluation of strategic positioning ahead of a potential shift to a low-

carbon economy.
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L Introduction

The global energy system is undergoing transition towards lower carbon energy in
response to the need to reduce greenhouse gas (GHG) emissions. The forces driving the
energy transition are complex and varied, including technological innovation, economic
development and political responses to climate change (International Energy Agency,
2017). Following the UNFCCC Paris Agreement, the aspired objective of this transition is

to limit global warming to ‘well below 2°C”" from pre-industrial levels (United Nations,

2015). Action is being taken at many levels to try to de-ca ents of the energy
system and pressure for further change continues to maq Majumdar, 2016).
Yet there is still considerable uncertainty over how th y : the
pace and extent of change; the pathways followed;

trajectories.

The low-carbon energy transition has consi
According to the BP Statistical Review of |
approximately 85% of the global primar tely two-thirds comes

hare of coal, oil and

decades if the aspired reductig HG achieved (Brown, 2014;

Budinis ef al., 2016; Capros et fily 2012; IPCC, 2014).

A rapid low-carbon transitiofl would impact upon ajor oil & gas companies in terms

of strategy, the continued v siness models and their long-term
value to investors. Most specift i J 'that climate policies will jeopardise
elements of future p | 2001; Scholtens and Wagenaar, 2011;
Castelo Branco ef al., 201 s et al., 2016). Possible limitations on future oil & gas use

has given rise to the cong nable carbon’ (Heede and Oreskes, 2016). McGlade

Paris Agreement. lyses have come to similar conclusions, resulting in growing

pressure on institutional 1t to divest out of fossil fuels. The combination of eroding
market share, the rising powefr of NOCs (Finley, 2012), and the prospect of increasing
pressure from activists and investor groups to leave oil & gas reserves unproduced, results

in significant challenges to existing business models in energy industry (Caldecott et al.,
2018).

As of today, there is no clear framework for investors to understand the degrees to which

different oil & gas companies are exposed to energy transition risks, nor how well placed
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those companies are to grasp new market opportunities. Established theories of socio-
technical transitions, such as the Multi-Level Perspective (MLP), generally hold that
system incumbents are largely constrained to passive, reactive roles (Geels, 2002). Yet, the
major oil & gas companies have a range of capabilities including financial, technical and
human resource capital to spur innovation and technology diffusion and hence to adjust
to and benefit from the changing energy landscape. They could also leverage existing
leadership positions and network of partnerships and influence in support of a transition

towards a low-carbon energy system (Sachs, Maennling no, 2017). Strategic

positioning is an important driver of sustainable competil and can therefore

differentiate long-term value for investors (Porter, 199

Currently approaches guiding investors tend to focus on ty price risks for the
sector at large. Various tools are emerging that clain ings, allocations or
weightings within the sector, based on climg
financial indices tend to present invest on whether individual
equities are investible or not. Rankings arbon footprint of a
company’s assets and operations, with cagben dioxi i381ons used as a proxy for
a climate risk metric. There is typically given to governance,
strategic planning or risk mana identified as important
areas by the Financial Stabil ) elated Financial Disclosure
(TFCD, 2017) and the EU delines for climate-related aspects of the Non-Financial

Reporting Directive (Technicgl Bxpert Group or fainable Finance, 2019).

research questions were

RQ1. What are the s ailable to oil and gas companies to respond to a low-
RQ2. d intentions and actions tell investors about the degree to which
RQ3. Can informatiornt d by companies be used to rank a firm's relative degree of

preparedness for a low=carbon energy transition?

At the heart of our paper is a framework that employs fifteen parameters that can be used
by investors to differentiate the strategic responses of oil and gas majors. We test our
framework by evaluating a sample of the world’s largest publicly listed oil and gas

companies.
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II. Methods

We collected qualitative and quantitative data from a range of publicly-available
information including annual reports, strategy statements, speeches and interviews by top
executives, and company press releases. Secondary data collection was supplemented by
in-person interviews with company executives. In-person interviews were fully
transcribed and subsequently coded. The coding structure was also applied, recursively as

lements of thematic

the analysis progressed, to the secondary data. This procesg
analysis as described by (Thornhill, Saunders and Lewi sh patterns across

diverse datasets.

The resulting range of strategic responses was then incorp the second phase of

the research, whereby we developed a framework for assessing tive preparedness

of the oil & gas majors to a low-carbon energ r framework

e our own list of industry-specific s

¢ the Recommendations of the Tas

(2017); and
¢ a study commissioned b arvard Kennedy School
students (HKS, 2018). £
Data were downloaded f : ites. oIn all cases, this included relevant
sections of the most recent A ility Report. In addition, we made
our own summary of the exi ies within the company, based on
published compan tured from company strategy reports

or presentation transcr ssible, otherwise from the text on webpages
dedicated to strategy, with, bsequently loaded into a dedicated worksheet in an
excel spreg “ g and analysis. In this way the actual words
prepared by | ompany abott its own strategy were used as the source data,
rather than third p rpretations of that strategy. Having compiled all the data into a
master file, data analysi dertaken as an iterative process involving adaptation and
augmentation of the coding cture. The final coding structure reflects the patterns that
emerged from statements by the sample companies about their preparations for a low-

carbon energy transition.
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The sample of oil & gas companies to be included as majors for the purposes of this

research is:

o ExxonMobil;

¢ Royal Dutch Shell;
e Chevron;

e Total;

e BP;

¢ Equinor (formerly known as Statoil); and,

e [Eni.

These companies were selected as the largest Inter

(by

ences

market capitalisation), publicly listed on stock exchangs ¥ to shared inft

and pressures from ownership structure and global mult—n nterprise culture.
National Oil Companies (NOCs) were exclud ey are not as
exposed to the same influences and press servif ategic agerda set by their
state ownership. In addition, these oil & §

majors share a ¢ on range of capabilities

covering:

e technical know-how;

¢ financial strength;

e project management e
¢ human resource and

e risk management expg

analysis. \ relative assessment of the sampled companies

in-class’ response identified in advance. The

against eaCh{ dgainst the
analysis is not, e, an absolute indication across all possible current or future
performance outcom onvert the description of the assessed status for each

parameter into a numerical a five-point ordinal scale was used.

Highlighting of key observations and comments as they arose, recording reflections on
issues arising from one analysis step to help ensure consistent application in subsequent
analysis steps, and using a formal coding structure were all approaches used to help
improve the internal reliability (self-consistency) of the research. Given the intentionally
subjective nature of the work, there is a low degree of external validity. We cannot assure

that repeating our process for data collection and analysis would produce the same
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findings, at another time or if replicated by other researchers. Steps were taken to limit
bias as much as possible in the research. However, the analysis does ultimately rely upon
expert judgement. The inclusion of a full description of the research design and method
(as more fully described in the Appendices) is intended to allow industry analysts and

other researchers to replicate our approach, if so desired.

Measurement validity was addressed by using a coding structure for the data analysis

developed around the strategic responses being assessed e research, which is

therefore a direct and appropriate measure of the subj re, the data were

collected from the companies directly, rather than be s interpretation of
their intentions. Whilst this research deals with a sa ges icly
listed international oil & gas companies, the same appr be utilised to assess
major companies in other sectors, providing that a similar ai Bis, is undertaken to

identify the key strategic response options re
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III. Results & Analysis

Identification of Strategic Options (RQ1) & Take-Up of Strategic Options (RQ2)

Table 1 below shows a high-level overview of the status of diversification into lower

carbon portfolios across the set of oil & gas majors. A green tick indicates positive

diversification action into that area, a question mark indicates that the company has stated

its intention to consider moving into a low-carbon area but there is not yet evidence of any

completed actions. A blank cell indicates no stated intent o

Portfolio
adjustments

- Gas Growth

- Divesting higher-
carbon assets

Other Renewables
 -eg tidal,

New Transport fuels
LNG, CNG & GtL

| New Transport fuels
BEV charging

Others

digital, nyini
Storave, grids,
smart distributed
orids

Storape.
digital,
smiart
orids

Table 1: High-Level Overview of Low-Carbon Portfolio Actions
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Shell and Total have been among the most active of the majors in recent low-carbon
diversification actions. Further in-depth case-study analysis of these two companies was
carried out by collating the press releases from both companies’ websites together with
other relevant press reports. The data were loaded into a worksheet in a spreadsheet file
and arranged chronologically in order to explore linkages and the development of a

nharrative.

Total entered into about two dozen relevant transactions cov reas as diverse as gas

growth with LNG assets, developing gas as a transport f power generation

from wind and solar PV, together with electricity an i buted generation,

Shell’s recently established New Ener Illy on new fuels for

transport, including bio-fuels, gas, hy vehicles, as well as

electricity generation, trading and imisati ‘ ply and demand, from

storage, mini-grids, distribu ons, as Shell seeks to explore and

integrate opportunities acro

following key rs for implementation of strategic options, for subsequent

inclusion in the frame assessing preparedness:

e Portfolio Adjustment:
o How the company is adjusting its portfolio in response to the energy transition,
moving away from higher carbon intensity assets such as oil sands and

increasing its weighting to low-carbon assets.
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o R&D:

o The company's R&D programme and its commitment to material R&D spending
in low-carbon technologies, demonstration projects and early-stage commercial
deployment.

e Diversification:

o How the company is pursuing new low-carbon lines of business, including

transport fuels (bio-fuels, hydrogen, EV charging or other) and renewable

power (solar, wind, hydro, geothermal).

¢ Extension of the Value Chain:
o How the company is pursuing business o the
renewables & low-carbon value chain and depld siness mod
¢ Partnership & Venturing:
o How the company is investing ventures with

technology innovators.

Assessment of Relative Energy Transitios

Analysis of Strategic Options for creatin rbon revenue streams

in the first component of this work reveal s for implementation:

o bio-fuels
o EV charging

e renewable pow
o generation

_expansion

and synergies with new and existing businesses
er base, legacy infrastructure, energy efficiency

¢ new commercial evised business models

¢ partnerships and vent with low-carbon innovation start-ups.

These implementation parameters form the core of assessing differentiation in strategic
positioning of the oil & gas majors in readiness for a low-carbon energy fransition. In
addition, TCFD has developed guidance to support the development of climate-related

financial disclosures by providing context and suggestions for implementation and
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descriptions of the types of information that should be disclosed or considered. The TCFD

recommendations cover four dimensions (TFCD, 2017):

e Governance — information supports evaluation of whether climate-related issues receive
appropriate board and management attention

o Strategy - informs expectations about the future performance of the organisation

e Risk Management — supports overall evaluation of the risk profile and risk management

activities of the organisation

e Metrics and Targets — supports assessment of potentia | veturns, ability to

meet financial obligations, general exposure to climate-yel@fed i d progress in

covering the four dimensions of TCFD recommended disclo s a fifth dimension

covering those parameters identified as impor} ion,as Shown in Table 2.
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A. Governance
1. Board Owversight:
Process for board-level oversight of climate-related issues, including monitoring of progress against
targets; consistency with other governance aspects and corporate review processes.

2. Management Responsibilities:

Arrangements for management-level responsibilities for climate-related issues: assigned
management roles, reporting relationships, management information and monitoring processes.
Plus, how the company links executive pay to GHG emissions performance.

B. Strateqy

3. Incorporation of Climate Risks into Strategy:
Identification of climate-related issues which can have a mg
relation to the lifetime of the company’s assets and infrast
formulation, planning assumptions and objectives.

timescales in

4. Consideration of Deep De-carbonisation Scenarios:

Use of scenarios to inform strategy and financial planpi
Demonstration of resilience of strategy to climates
result, and the scenarios and time horizons cc

C. Risk Management

5. Identification, Assessment & Managen
Processes for identifying, assessing and m s and how that fits into the
overall risk management framework; assesd ) Prioritisation.

wer scenario.
Banight change as a

6. Investment Decision Making:
Use of internal carbon price in s
business investments relative
D. Implementation
7. Portfolio Adjustment:
Portfolio adjustment; moving aw nsity assets and increasing its weighting
to low-carbon assets.
8. R&D: :
R&D programme itme ow-carbon technology, including CCS.

9. Diversification:

11. Partner:
Investing in partngt
Metrics & Targets
12. GHG Emissions:
The company's disclosure lev
13. GHG Emissions Reductions:

Targets for GHG emissions reductions and progress towards achievement of targets.

and new ventures with low-carbon technology innovators.

r scope 1, scope 2 and scope 3 GHG emissions.

14. Low-carbon Capital Expenditure:
Investment levels in low-carbon activities and businesses over the past two years, also as a
proportion of its overall capital investment, and targets for future investment levels.

15. Flaring, Venting and Methane Leakage:
Approach to flaring & venting reduction and to tackling methane loss in the supply chain, together
with any targets.
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The assessment framework developed through this work comprises 15 separate
parameters, for each of which a score of 1 to 5 has been assigned where 5 represents the
most engaged and prepared for that component of climate risk exposure. The overall risk
ranking is established by summing the scores over all 15 parameters and presenting as a
percentage of the maximum possible score, with equal weighting applied to each
parameter. Table 3 shows the overall outcome for the sample set of oil & gas majors,

reflecting their relative preparedness for responding effectively to climate transition risks.

Table 3: Overall e Risk Ranking

transition and are more effectively
taking the necessary steps to | : fmate risks than the North American
“ are clearly clustered at the bottom of the
ranking. A further dist ‘ be dr ngst the Europeans, with Total, Shell and
Equinor (95-93-89) formin g, of highest level of preparedness for climate risk and
i aster between the most well-prepared Europeans
and the Amet

This relative rankin®

en down in Table 4 across the five dimensions of governance,
strategy, risk manageme mentation, and metrics & targets, with the best-in-class

in each dimension shaded in gréen and the worst-in-class shaded red.

CONFIDENTIAL EM-HCORS3-00721743



: OVERALL SCORE 40?/0 470/0 670/0 ‘"%«:1
Table 4: Overall Assessment of O

Figure 1 shows the overall relative ment expressed dhically against the 5

dimensions.

Targats B Strateny

frapbementation

Figure 1: Overall Assessment of O&G Major Climate Risk Preparedness
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IV. Discussion

Overall, we conclude that existing information disclosures made by the oil and gas majors
facilitate a robust evaluation of their strategic positioning ahead of a potential shift to a

lower-carbon energy economy. Our assessment reveals three clusters:

e ExxonMobil and Chevron at the bottom of the ranking;

o Total, Shell and Equinor at the highest level of prepared or climate risk; and

¢ BP and Eni forming a mid-level cluster.

The assessment within these three clusters can be show,

Muost Engaged Compandes

s e = Bhell R £

B, GUGETIENCE

£ Msdrizs &

£ Setrdon &
Farguts '

Fargeds B Reategy

i . Higk
sepleent At

st

, B detties &
W Targets

&,
irpesrmrdativs

£, Rigk
Maragement

: Variation by Firm - three clusters

There is a significant differencéacross all fifteen assessment parameters between the most
prepared and engaged of the oil & gas companies and the least, as shown in Figure 3.
There is greater differentiation evident between companies in the Implementation and
Metrics & Targets parameters, which offers insight to investors through objective measures
of concrete actions to help sift potential ‘greenwashing’ aspects. For example the actual
spend on R&D and capital investment directed to low-carbon activities shows significant

variation by company. Low-carbon investment still remains low, however, versus legacy
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oil & gas investments — less than 5% for all oil majors during the period 2010 to 3Q2018
according to analysis by the Financial Times (Anjli Raval (FT), 2018). Whilst these financial
parameters do not yet ‘move the needle’ for investors, our assessment framework will
allow greater insight by tracking progress of whether the majors realise their stated low-
carbon investment targets — Shell up to 7.5% over the next three years, Equinor up to 15%-

20% by 2030 and Total up to 20% within twenty years.

3. Bosd Cenrsight
5%, Flaring and 3
Rathane

B8 Lowe v
Breastoments

13 Emisddons
Ruduetion

12, GG by

11, Partrership %
Wentasing

~rarbe

romar oot

Figure 3: Va i nge of preparedness

The relative differ : i Jtheir clusters is depicted in Figure 4,

below.

Degres of Prepar

Figure 4: Relative Preparedness by Firm
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There is considerable previous work reported in the literature leading to the expectation
that firms within a specific sector will over time tend to exhibit isomorphism, that is tend
to adopt similar corporate organisational responses to common pressures, displaying
reduced heterogeneity over time (DiMaggio and Powell, 1983; Levy and Rothenberg, 2002;
Milstein, Hart and York, 2002). This is commonly referred to in the management literature
as the ‘iron-cage’ constraint on individual firm behaviour and differentiation. DiMaggio

and Powell (1983) argue that such isomorphism is brought about by both competitive and

institutional forces, comprising coercive, mimetic a ive processes. The

heterogeneity seen in the current responses of the sa

isomorphic processes.

Our analysis generates insights from
strategic processes, and risk managemen, idescribed in this paper
can be used to generate an additional k ‘analysis on top of the
quantitative analysis generated by com Table 5, we provide a
comparison of our scoring agaij known as the Carbon

Disclosure Project) in their 2

There are some clear similarities. ExxonMobil and Chevron are in both at the bottom.
There are again similarities at the top of the list, although the position of Shell is notably
different. Observed differences may be attributable to the fact that our framework ranks

based on the guality of the information increasingly being disclosed. Many commercial
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indices are concerned primarily with the quantity of relevant information made available.
The aim of our framework is to provide a robust yet simple system for interpreting the

content of what companies disclose, not just how much they disclose.

As a simple check on our analysis, we carried out an automated keyword-count analysis
on the main data sources used in this research. The results of the keyword count are

provided in in Appendix 4.
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V. Conclusions

In response to the first research question of how the oil & gas majors can respond to a low-
carbon energy system transition, this work has demonstrated that there are a range of
active strategic response options available for the major international oil & gas companies.
The work has furthermore demonstrated that stated strategic intentions and recent actions

disclosed by companies can offer meaningful insight to investors about the differing

degree of pursuit of strategic options.

We took as given that oil & gas majors seeking to thy nsition would
have to reduce existing high-carbon revenue stream ¢ with
low-carbon or lower-carbon revenue streams. Existing® ue streams can be

characterised as:

¢ high-carbon oil (tar sands, heavy oil)
e conventional oil (onshore, offshore
e tight oil and gas (shale)

¢ natural gas (pipeline and LNG)
e refinery throughput

e 0il, gas & products tradi

e retail oil products and @8sociated customer s

e petrochemicals.

greater operational exc minent in all majors’ strategies over recent
years. This can be measure quantitative metrics such as GHG intensity or carbon
intensity, § and margins. While these metrics are an
important cOng i idir 1antitative element to the assessment framework,
they are not, in themselves, enough in indicating a state of preparedness for long-

term business transf

In answering the final researcWquestion, ‘Can information disclosed by companies be used to
rank a firm’s velative degree of preparedness for a low-carbon energy transition’, we see
implementation as a key dimension for assessing the relative degree of preparedness for a
low-carbon energy transition. Our measure of implementation is a crucial addition to the
topics of governance, strategy, risk management, metrics & targets that comprise the TCFD

guidance.
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Transition preparedness varies significantly across the sample companies. We confirm a
clear differentiation between the European based companies and their North American
counterparts, with ExxonMobil and Chevron close together at the least prepared end of
the spectrum, Equinor, Shell and Total clustered together as most prepared, and with Eni

and BP sitting between the two clusters.

The heterogeneity observed in the strategic responses and level of preparedness, which

might appear to contradict the theory of isomorphism within isation fields, might be

explained as a phasing effect, with European based earlier innovative

strategic change in response to coercive and normative

The assessment framework approach has the potential |
addition to oil & gas, to provide similar insight into the rela eparedness for a low-
carbon energy transition, with the important,

updated in accordance with the strategic dr

CONFIDENTIAL EM-HCOR3-00721750



VI. References

Anijli Raval (FT) (2018) ‘Oil majors keep tight grip on spending for greener future’,
Financial Times, 27 December.

Benson, S. and Majumdar, A. (2016) Deep decarbonization: A role for the oil and gas industry |
Energy. Available at: https://energy.stanford.edu/from-directors/deep-decarbonization-
role-oil-and-gas-industry (Accessed: 21 January 2018).

BP (2017) “‘BP Statistical Review of World Energy 2017’, British Petroleum, (66), pp. 1-52.
doi: http://www.bp.com/content/dam/bp/en/corporate/pdf/energy-
economics/statistical-review-2017/bp-statistical-review-o nergy-2017-full-

report.pdf.

Brown, D. (2014) ‘IEA’s World Energy Outlook 2013: Ref
Surge Through 2035.”, Power, 158(1), pp. 8-9. Availal
http://search.ebscohost.com/login.aspx?direct= ~trueded
live.

Budinis, S. et al. (2016) “CAN TECHNOLOGY UMk
WHITE PAPER’. ‘

Caldecott, B. et al. (2018) “Crude awakenin,
compatible’, (March). Available at:
http://www .smithschool.ox.ac.uk/rese
Majors-Report-Digital-March-2018.pd

Capros, P. et al. (2012) ’Transformatlons of

the

16/j.es1.2012.064

) ‘A multicriteria approach for measuring the carbon-risk

teqy Reviews. Elseviegyl (2), pp. 122-129. doi:

ergy system > context of the
Energqy Strategy

decarbonisation of the EU ecq
Reviews, 1(2), pp. 85-96. doj
Castelo Branco, D. A. et al. (
of oil companies’, Energy
10.1016/J.ESR.2012.06.002
CDP (2017) CDP 2017 Progra

Available at: s://www.cdp.net/en/scores—2017

DiMaggio, P. and Poy ) Revisited’, American Sociological Review.
doi: 10.2307/3094810.

Finley, M. (20] 2) “The Oil | 030--Implications for Investment and Policy’,

zcy, 1(1), pp. 25-36. doi: 10.5547/2160-5890.1.1.4.

s as evolutionary reconfiguration processes: a

multi-level Peg and a case- study Research Policy. doi: 10.1016/50048-
7333(02)00062-8.

Heede, R. and Oreskes," ‘Potential emissions of CO2 and methane from proved
reserves of fossil fuels: Ant@lteinmative analysis’, Global Environmental Change, 36, pp. 12—
20. doi: 10.1016/j gloenvcha 2015.10.005.

HKS (2018) A Framework for Assessing How Oil and Gas Companies Adapt to Climate Change.
Harvard Kennedy School.

Hook, L. (2018) “Lightbulb group shows way on climate change’, Financial Times, 23
December. Available at: https://www.ft.com/content/945b8c44-0450-11e9-99dt-
6183d3002eel.

International Energy Agency (2017) ‘Introduction and scope’, in World Energy Outlook 2017.

Paris. doi: 10.1787/weo-2017-en.

CONFIDENTIAL EM-HCORS3-00721751



IPCC (2014) Climate Change 2014: Synthesis Report. Contribution of Working Groups I, 11 and
I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change, Core
Writing Team, R.K. Pachauri and L.A. Meyer. doi: 10.1017/CB0O9781107415324.004.

Kolk, A. and Levy, D. (2001) “Winds of Change:: Corporate Strategy, Climate change and
Oil Multinationals’, European Management Journal. Pergamon, 19(5), pp. 501-509. doi:
10.1016/50263-2373(01)00064-0.

Levy, D. and Rothenberg, S. (2002) ‘Heterogenity and Change in Environmental Strategy:
Technological and Political Responses to Climate Change in the Global Automobile
Industry’, in Organizations, Policy, and the Natural Environmegy 10.1016/50040-
4020(01)01027-4.

McGlade, C. and Ekins, P. (2014) ‘Un-burnable oil: An ex
utilisation in a decarbonised energy system’, Energ
10.1016/j.enpol.2013.09.042.

10.5465/AMR.2004.11851775.
Porter, M. E. (1996) ‘Porter, M. E. (1996).
74(6), 61-78., Harvard Business Review.
Sachs, L., Maennling, N. and Toledano, anies Can Help Meet
the Global Goals on Energy and Climate Chg

(Accessed: 21 January 2018
Scholtens, B. and Wagenaar, R {2011) ‘Revisions of al firms’ energy reserves

arket’, Energy. Pergamon, 36(5), pp. 3541-3546. doi:

and the reaction of the stog
10.1016/]. ENERGY.2011.08
Task Force on Climate-relatec
Force on Climate-related Fina

CONFIDENTIAL EM-HCORS3-00721752



Appendix 1 — Assessment Framework Template

Framework of Parameters for Inclusion in Climuate Risk Ranking Metric
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Appendix 2 — Completed Assessments for each Company
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Appendix 3 — Overall Assessment for all 15 parameters

Assessment of preparedness for the energy fransition resulted in significant differences

between the seven sample firms across all fifteen parameters as shown in Figure 5 below:

1. Buwrdd Cenrsipht

1%

T Lowearbon Brsestimety Gk o Btrategy

1%, Ernisstons Beduotions .
Srenurios

12 GG Padasions ; v& Saman

11 Parsnershin & Veoluring wstrasnt Declsion Making

. Bhew Business dosdels s Aadiestent

%ﬁﬁﬁ‘ﬁ?ﬁ% Q%E; i i i A : T ﬁ;’i &§§ M&W&‘f it ;%i

Total and Shell scored fifteen parameters with Equinor falling
slightly behind in only a fe BP and Eni are assessed largely in the mid- to higher
score range : pi in several of the implementation parameters.
w : | fratically, with several lower scoring elements
combined wit res in deep de-carbonisation scenarios and GHG emissions for

Chevron and a relat oh score for low-carbon R&D by ExxonMobil.
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Appendix 4 — Simple Keyword Ranking Analysis

One method to gauge increased interest in, and emphasis on, climate change risk and the
energy transition is to record the incidence of relevant keywords in public documents,
such as company Annual Reports and Strategy Updates. There has been a surge in interest
in such approaches recently. A recent analysis for the Financial Times concluded that
mentions of climate change-related keywords in corporate earnings calls increased by

more than 70% in the three years following the Paris agreement (Hook, 2018).

A simple keyword analysis has been carried out to cross-che ainst the overall pattern

of relative preparedness for energy transition risk. Relev
automatically screened in the Annual Reports, Strat

transcripts, Sustainability Reports and the Low-Carbé¢

preparedness ranking of the companies ‘ Tt judgement

interpretation of this study.

Energy Tran

Figure 6: Relative Preparedness by Firm vs Occurrence of Keywords

There is a broad similarity between the keyword occurrence ranking and the output of the

more detailed and broader assessment framework. The North-American based majors
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again cluster at the “least engaged” end of the spectrum. Further differences can be seen in

the different source documents, as shown below:

Occurrence in latest Annual Reports: Occurrence in latest Strategy Updates:

Annuyd Report Srategy Updale

Occurrence in latest Sustainability Reports: rtfolio description:

Sustainability Report yw-Carbon Po

1200

1000

600 -

200 SRR BB e S SRR e SRR S

ExxonMobii  Chevron Eni Equinor BP Sheil Totai

ExonMobil  Chevron Eni Equinor

Figure 7: Occurre t source documentation

Against the asses Mobil appears high on a keyword-
count basis in its lo entation, and Total looks low on the
sustainability report keyw. e apparent discrepancy between these outputs from the
word count_and the conc “ ualitative analysis provides a promising area for
future res8 be guided by what companies do, what they

of both?

say, Or some Co
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Suzanne Mccarron

E-MAIL ATTACHMENT

12/02/2015

01:36:58 AM

12/02/2015

: 01:26:01 AM

: "Keil, Richard D" >
: "Jeffers, Alan T"
: FW: Thought you might be interested in this

: FW: Thought you might be interested in this

: 6.16

: <C3043AEBB2A13441A6F2D45AB9B65D462AB5D0884A@HOEEXM02.NA. XOM.COM>

: REQ000032431030_1-McCarron, Suzanne M-11.14.2021-1836PM-6.pst\Top of Personal Folders\Primary

Mailbox\Recoverable Items\Purges\Emails\

To: "Jeffers, Alan T"

: Subject: FW: Thought you might be interested in this
From: "Kell, Richard D"W
Date: Wed, 02 Dec 201 :20.

More from Croasdale...

Sent: Thursday, October 15, :
To: Keil, Richard D
Subject: Fwd: Thought you might be interested in this

Here is the string of e-mails from Peter Noble who was also interviewed by Sara J.

His recollections are the same as mine in that she generally gave the impression that she was doing
academic research aimed at compiling a history of Arctic activities by the oil industry and in particular in
Canada. Yes, she mentioned she was a student of journalism. Maybe she said that articles might come out
of this research - but if she did - that was secondary and not prominently stated. She did not say her main
focus was "climate change" - although she eventually was certainly interested in that during discussions with
me. She did not mention the ExxonMobil public statements connection. So to me, the issue of listening to the
tape is not that critical - it is the weight of the impressions of those who she spoke to that she was doing
academic research not seeking a story along the lines that was published - which is important !

| am afraid that listening to the tape will just murky the water and there may be parts that | wished | hadn't
said - especially now knowing the context - and | don't want to spend the time on it.

My suggestion is that we continue to make the points in the main paragraph above - and that therefore those
of us who were interviewed by her (especially me) feel that this was an unethical approach - which | have
already said to her. If there is something in the tape that clearly reinforces their position then | am sure they
will extract it - then we would want to ensure that we hear more to get the full balance.

| have others who | can ask about their impressions of her stated goals, | will get these also .
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8/29/2022 2:32 PM

Ken C.

From: "Peter Noble"

To: croasda

Sent: Wednesday, October 14, 2015 9:09:49 AM

Subject: Re: Thought you might be interested in this

| recall that she said she was at Columbia as a student, but no mention of LA times or anything like that

Best regards

Peter N

On Wed, Oct 14, 2015 at 9:34 AM, croasdal G NG -t

Peter,

Thanks - but | take it she did not mention she was part of the Columbia group as indicated in the LA Times or
that she was going to be involved in an article for the LA Times ?

| agree she seemed a very nice person - maybe she was blindsided by her colleagues !

Ken

From: "Peter Noble"
To: croasda
Sent: Wednesday, October 14, 2015 8:26:35 AM

Subject: Re: Thought you might be interested in this
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8/29/2022 2:32 PM

Ken,

Yes she did meet with me at ATC in Copenhagen (it was the Trondheim reference that steered me wrong.
Seemed like a nice young lady, a student of journalism at Columbia, | think she said but that just shows that |

am a poor predictor of character?
Best regards

Peter N

On Wed, Oct 14, 2015 at 9:06 AM, croasdal Gl G ot

Peter,

Thanks for the response. Strangely she indicated that she did meet with you - see below - but it was
Copenhagen not Trondheim - sorry - wrong conference !

Dear Mr. Croasdale,

| hope your week is going well. Thank you again for the document
recommendations. The conference in Copenhagen went very well. | was
able to meet with Peter Noble and Dan Masterson, among others. Their
insight into the 1970s/1980s/1990s was fascinating. Sound like a

really exciting time to be involved in Arctic research.

| am beginning to plan my trip out to Calgary. | was wondering if you
might have any available time to meet the week of May 11th?

Thank you very much for your help.

Best,
Sara

From: "Peter Noble"
To: croasdal
Sent: Wednesday, October 14, 2015 7:57:39 AM
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8/29/2022 2:32 PM

Subject: Re: Thought you might be interested in this

Ken,

| don't recall her interviewing me, but | recently declined to be on a panel at Columbia because it sounded a
bit like they had an "agenda". Out of the panel on future arctic development | was the only engineer and only
one connected to energy sector. The others were lawyers, policy wonks or "scientists".

| am now even more glad | declined, as | think | was being set up to be the roasted pig

As with a lot of press reports what you said sounded fine to me, but it was spun in a bad way. | see nothing
inconsistent twitch your quote from 1991 when we didn't knw much about global climate change to Exxon's
current position in 2015 when we still don't know much about climate change even if our politicians claim it is
"settled science"

This is a cross we have to bear for our oil industry connections | guess?

Best regards

PS Houston has lost some of its usual optimism with massive lay-off. Today Statoil announce laying off
1000 in Houston and CoP has closed down pretty much all their frontier work (arctic, Deepwater etc) and laid
off lots of folks, BP, Shell, Chevron all are in the process of major downsizing......

On Wed, Oct 14, 2015 at 8:39 AM, croasdal wrote:

Peter,

Yes | am aware of it and currently in damage control mode with ExxonMobil ! | am annoyed with her because
she indicated she was doing research on the history of Arctic operations in Canada - But the footnote to the
LA Times article indicates that she is part of a group at Columbia researching what ExxonMobil was saying
in public vs what they were doing in-house. Although everything she quoted was in the public record, she did
not disclose her true purpose and put a negative spin on it.

| believe Sara J also interviewed you in Trondheim. Did she say to you that she was writing an article for
the LA Times - or that she was part of a group at Columbia doing research on the gap between ExxonMobil's
public position and its internal planning on the issue of climate change ? Just curious because | can't recall
her ever mentioning this to me. If she had | might have refused seeing her or at least attached some
conditions.
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Cheers,

Ken

K R Croasdale & Associates Ltd.
2120, 720, 13th, Ave SW

Calgary, Alberta, Canada, T2R1M5
Phone
Mobile

From: "Peter Noble"

To: "ken croasdale”

Sent: Wednesday, October 14, 1721 AM
Subject: Fwd: Thought you might be interested in this
Ken,

Thought you might like to see this

Peter N

------- Forwarded message
From: Lars Ronningm@statoil.com>
Date: Wed, Oct 14, at 7:06 AM

Subject: Thought you might be interested in this
To: b

Good morning, Peter. Your friend, Ken Croasdale, is in the news: http://graphics.latimes.com/exxon-arctic/

Best regards,

Lars Ronning

Principal Engineer - Platform Technology
OF AS FAC

Statoil Gulf Services LLC

8/29/2022 2:32 PM Page 5



8/29/2022 2:32 PM

Mobile:
Email: statoll.com

Visitor address: Building 4, 8th Floor, 2101 CityWest Bivd, USA
Incorporation number: 3962264

www.statoil.com

Please consider the environment before printing this e-mail.

The information contained in this message may be CONFIDENTIAL and is
intended for the addressee only. Any unauthorised use, dissemination of the
information or copying of this message is prohibited. If you are not the
addressee, please notify the sender immediately by return e-mail and delete
this message.

Thank you

regards

Peter Noble
Noble Associates Inc

Offshore, Arctic and Marine Technology Advisors
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8/29/2022 2:32 PM

regards

Peter Noble
Noble Associates Inc

Offshore, Arctic and Marine Technology Advisors

regards

Peter Noble
Noble Associates Inc

Offshore, Arctic and Marine Technology Advisors

Ken Croasdale
K R Croasdale & Associates Ltd.
2120, 720, 13th, Ave SW

Calgary, Alberta, Canada, T2R1M5
Phone
Mobile
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regards

Peter Noble

Noble Associates Inc

Offshore, Arctic and Marine Technology Advisors

Fkkkkkkkkkkkkhkkhkhkkk END OF PAGE dkkkkkkkkkkkkkkhkkkkk
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Message

From: Keil, Richard D [/O=EXXONMOBIL/OU=EXCHANGE ADMINISTRATIVE GROUP
(ryoisoHr23spoLT)/cn=Rect P

Sent: 12/2/20151:18:25 AM

To: Jeffers, Alan T [ I @ exxonmobil.com]

Subject: FW: Research by Sara Jerving and an LA Times article

More from Croasdale. A Tot on this chain.

~~~~~ original Message-----
From: cr‘oasda1* [mailto: croasda_

Sent: Friday, October , 2015 11:19 Aam
To: Keil, Richard D
Subject: Re: Research by Sara Jerving and an LA Times article

Dick,
OK - will be back in calgary by then - in my office.

Ken Croasdale

K R Croasdale & Associates Ltd.
2120, 720, 13th, Ave Sw

Calgary, Alberta, Canada, T2R1MS

Phone
Mobile

————— original Message -----

From: "Richa i]" —@exxonmo
To: croasdal
Sent: Friday, October 16, 2015 8:47:06 AM

Subject: Re: Research by Sara Jerving and LA

Ken, thanks.
we should probably visit by phone ay on where this is

Sent from my iPhone

> 0On Ooct 16, 2015, at 10:03 AM, " dal@telus.net" _ wrote:

>

> Dick,

>

> Two more responses to i rs with respect to Sara J's interviews
(below).

>

> Anne Barker heads up an Ar Canada's National Research Council (NRC) 1in Ottawa.
Bob is retired from that group in it for about 40 years and still contracts with them. I have
collaborated closely with them o . The group has done contract work for oil companies as well
as doing in-house research for

>

but Bob was given the impression it was a request for
is how I interpret their replies). They did not indicate
entioned or that there was an emphasis on ExxonMobil, but I may ask them

> It seems she
historical data
that the LA Times
again about those sp
>

> I will follow up for re
done it mostly by phone.
>

> I am also assuming that the fee we are getting from my colleagues will not be quoted directly by
you - as I have not indicated to my Sources that I am passing back their replies to you - although I have
implied that I am in communication with ExxonMobil to help clarify the stated background to the
interviews.

>

or any e-mails indicating stated purpose, but Tike with me she may have

> Ken C.
>
>
>

----- Forwarded Message -----

From: "Bob Frederking"
> To: "Anne Barker" s "cr‘oasda1@_
> Sent: Thursday, October y 135 PM

CONFIDENTIAL EM-HCORS3-00943393
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Subject: Re: Research by Sara Jerving and an LA Times article
Hi Ken and Anne,

I just Tooked at the LA Times article. I see why you are upset Ken. To
me she wrote the article to an audience and with an 'agenda' in mind.
Her ‘audience’ will see you as a 'tool’ of big oil.

I first noticed Ssara looking at my papers on Research Gate, and was a
Tittle surprised. Around that time Anne mentioned she would be
contacting me through NRC's communications group. Wwhen I did speak to
her (over the phone), she identified herself being at Columbia U and
interested in the history of research on arctic oil/offshore
development. I interpreted her interest as historical, and did not
sense an environmental agenda. Wwhen I think back, she may have sked
something about changing conditions, but I said I have not been ing
field in the Arctic for 20 years. she asked about other people
Arctic experience and I mentioned you, Dan and Brian.

She can say that her sources were in the open, peer-reviewed
but I think she has betrayed the openness with which you me

Regards,

Bob

VVVVVVVVVVVVVVVVVVVVVVYVVVYV

>> on 15/10/2015 4:10 pm, Barker, Anne wrote:
>> Hello Ken. Both Bob and I sat with Sara last Decg [ derstand that she was
doing research with respect to climate change and g it i i
with her, I told her that NRC did not, and does
other government departments), but come at it fr
Arctic, should exploration / production proceed
went away with a copy of the report that Garry
probably pointed her in your direction (apolog
but T would have to dig through my emails to jd
The interviews were arranged through NRC commu
>>

>> I read that LA time article too. I thought i€
dissent, as to me, your quotations all d to
perspective, however.
>>

>> Anne

>>

>>

>>

>>

>> mem-a original Message-----

>> From: croasda1* [mailt
>> Sent: Octoher-15- 120 PM

>> To: Bob Frederking; B
>> Subject: Research by
>>

>>

>> Bob, Anne,

>>

>> Earlier in the year I was ap
who stated that she was investj
think she said she had ej
this e-mail to
motivation.

>>

>> I met with her whe
Canadian activities in t
showed me a copy of a paper
Beaufort Sea operations etc.
global warming but really asking
>>

>> It turns out that she 1is part of a group at Columbia who state that they are researching what
ExxonMobil was saying in public vs what they were doing in-house” (in relation to climate change). They
recently wrote an article in the Los Angeles Times which quotes me and is generally critical of
ExxonMobil. I am annoyed, because she did not tell me that this was her motivation. I am 99.9% sure she
did not tell me she was in this group at Columbia and that they would be writing an article for the LA
Times. She essentially told me she was doing research at Columbia on early Arctic work.

>>

>> If she did contact NRC I am I am curious to know whether she stated she was doing historical research
generally into Arctic oil and gas activities in Canada and/or whether she said anything about the
specific research at Columbia relating to ExxonMobil and the article for the LA Times.

>>

ular (that would be
ing safe operations in the

1g conditions). From me, she
jast Arctic activities, which
was affiliated with Columbia,
to more detail than that.

I understood that
memory of if we wen

hey were trying to generate
aybe that's an insider’s

erving an

a post grad student from Columbia University (Sara Jerving)
ory of Arctic activities (see her e-mail to me below). I
eone with NRC in Ottawa or was about to. I am sending

e at NRC and what she generally said about her

in calgary in Tate April. She said she was doing research on early

ic - so I gave her a lot of information. Among other things she also

ritten in 1992 relating to potential effects of potential warming on

is at Esso/Imperial with their full approval. It was not predicting
?
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>> You can see the article if you go onto the LA Times website and search Sara Jerving / Arctic etc. or
go to http://graphics.latimes.com/exxon-arctic/

>>

>> Thanks,

>>

>> Ken

>>

>>

>> K R Croasdale & Associates Ltd.

>> 2120, 720, 13th, Ave sw

>> Calgary, Alberta, Canada, T2RIMS
>> Phone
>> Mobile

>>
>>

>> Dear Mr. Croasdale,
>>

>> I hope your week is going well. Thank you again for the docug
Copenhagen went very well. I was able to meet with Peter Noble
insight into the 1970s/1980s/1990s was fascinating. Sound 1ike
Arctic research.
>>

>> I am beginning to plan my trip out to Calgary. I was wonde
to meet the week of May 11th?

dations. The conference 1in
on, among others. Their
ing time to be involved in

Table time

>>
>> Thank you very much for your help.
>>

>> Best,

>> Sara

>
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Message

From: Jeffers, Alan T [/O=EXXONMOBIL/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23sPDLT)/CN=RECIPIENTS/CN{

Sent: 10/23/2015 8:17:42 PM

To: Susanne Rust [JiJ@columbia.edu]

Subject: RE: Following up

Susanne

Here is our statement. Can you tell me if you’re planning to post the documents?
Alan

advocated
ting the

Rather than support the thesis you outlined yesterday, the
a balanced approach to communicating about the risk of cli
prevailing scientific uncertainty at the time.

It should be made clear to your readers that the documents were p d up to seven years before
the world’s top climate scientists made the first link bg d human activity in the
second assessment report of the UN’s Intergove ge in 1995. ']

ExxonMobil has continuously and publicly rese 5 i Iimate change,

arly 300 patents for cutting-
pplications.

documents, including more than 50 peer-revi
edge technological advances in emissions re
To continue to suggest otherwise is inaccurat

Footnote
[l The following appears on page 5 of the . ; , which can be found at the link below.

2.5 There are inadequate data to deter
extremeness have occurred over the 2
extremes and climate variability indicat
toward lower variability. However, to d
regional changes and human activities.

whether consistent global charnges in climate variability or weather

entury. On regional scales there is clear evidence of changes in some

Some of these changes e been toward greater variability, some have been
as not been possible t ly establish a clear connection between these

The following appears on p

Our ability to quantify the h n'tly limited because the expected signal is still

emerging from the noise of na iabili are uncertainties in key factors. These include the

[l The following appears on page 5 o 1995 Second Assessment Report, which can be found at the link below
2.5 There are inadequate data to d consistent global changes in climate variability or weather
extremeness hay, gional scales there is clear evidence of changes in some

toward lower variabili
regional changes and hu
The following appears on pa
Our ability to quantify the human

0 date it has not been possible to firmly establish a clear connection between these
jties.

e Second Assessment Report.

on global climate is currently limited because the expected signal is still
emerging from the noise of natural v and because there are uncertainties in key factors. These include the
magnitude and patters of long-term natu ariability and the time-evolving pattern of forcing by, and response to,
changes in concentrations of greenhouse gases and aerosols, and land surface changes. Nevertheless, the balance of
evidence suggests that there is a discernible human influence on global climate.

https://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=18ved=0CCIQFjAAahUKEwiPn
uKBg9nlAhURK4gKHZ1GC8g&url=https%3A%2F %2F www.ipcc.ch%2F pdf%2F climate-changes-
1995%2Fipcc-2nd-assessment%2F2nd-assessment-

en.pdf&usg=AFQjCNF5Z PCzRJtHeZTefmwlVohVOWFaw&sig2=INEzVpA1BOyIBMI3HISY -
Q&bvm=bv.105841590.d.eWE

CONFIDENTIAL EM-HCORS3-00943399



magnitude and patters of long-term natural variability and the time-evolving pattern of forcing by, and response to,
changes in concentrations of greenhouse gases and aerosols, and land surface changes. Nevertheless, the balance of
evidence suggests that there is a discernible human influence on global climate.

https://www.google.com/url?sa=t&rct=j&g=8&esrc=s&source=web&cd=18ved=0CCIQFjAAahUKEwiPn
uKBg9nlAhURK4gKHZ1GC8g&url=https%3A%2F %2Fwww.ipcc.ch%2F pdf%2Fclimate-changes-
1995%2Fipcc-2nd-assessment%2F2nd-assessment-

en.pdf&usg=AFQICNF5Z PCzRJtHeZTefmwlVohVOWFaw&sig2=INEzVpA1B9yI8MI3HISY -
Q&bvm=bv.105841590.d.eWE

Aan 7. Jelers
Maedia Relations Manager
Exron Mobil Corporatinpn

Read ExxonMobil Perspectives for cur company's views on the issues, policies, t& ¢ trends that are shaping the energy

industry.

From: Susanne Rust ||| I @ co'umbia.edu]

Sent: Friday, October 23, 2015 3:09 PM
To: Jeffers, Alan T
Subject: Re: Following up

confirmed

On Fri, Oct 23, 2015 at 3:55 PM, Sus

Hi Alan,
You said you were sending somet heard nothing from you by noon, I filed.
Please send comments/ statement a
-Susanne

$ SO0n as you can.

On Fr1, Oct 23 wrote:

Susanne

know we will have a statement for your shortly.
ave the other two documents you referenced in your general description of

Just wanted to touch base a
Also wanted to confirm that we
them last night.

Can you confirm that one is entitled “Potential Enhanced Greenhouse Effects, Status and Outlook,’ a presentation to
Exxon’s board of directors on Feb. 22, 1989, by Duane G. Levine, and the other is an internal company newsletter
entitled Connections from the fall of 1989 with an article by Brian Flannery entitled “Greenhouse Science”™?

Also, can you let me know whether you're planning to post these documents on the LA Times site?

Alan
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Alan T, Jeffers

Media Relations Manager
Exxon Mobi Corporation
|

Read ExxonMobil Perspectives for our company's views on the issues, polici® and frends that se@Ehaping the

energy ndustry,

From: Susanne Rust
Sent: Thursday, October 22, 2015 6:29 PM
To: Jeffers, Alan T

Subject: Re: Following up

Thanks. That's the one.

On Oct 22, 2015, at 7:2 wrote:

Susanne
| think | ring to, labelled the Greenhouse Effect.

have a hand-written cover note in which the author, Joseph M. Carlson,
tes that he hasn't attempted to check any of the facts on two separate

But just
statesitis a
occasions?

If that’s the one, I'll sen
can get you something tonig

ailed response in the morning. Let me know if that's too late and |

Alan

CONFIDENTIAL EM-HCOR3-00943401



Alan T, Jeffers

HMeodia Relations Managey

fxxon Mol Corporation

Sy 09090 eSS0 |
|

Read ExxonMobil Perspectives for our company's views on ihe is nd trends that are

shaping the energy hdustry.

From: Susanne mbia.edu]
Sent: Thursday, October 22, 2015 5:49
To: Keil, Richard D

Cc: Jeffers, Alan T
Subject: Re: Following up

Considering wh Exxon have a response?

reference wsletter called Community from 1989.

-Susanne

On Oct 22, 2015, at 6:41 PM, Keil, Richard D ||| | - o

Susanne — following up on our earlier phone conversation, we’re definitely
surprised that your story is written and filed before we’d had any advance
notice; having said that, we’re following up on your agreement to send us a
reference point on the document you intend to reference in your story, asking
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for it again, as soon as possible, given that the LAT has been doing a quick
turnaround on your work.

As we both know, there’s a lot of material to go through, and some of the
documents at UT are quite lengthy, so we want to have as much time to review
the relevant document as possible.

Thanks in advance for sending the citation along. either UT’s

archival coding system or date and subject title.

Richard D. Keil

Senior Media Relations Adviser
ExxonMobil Corporation

5959 Las Colinas Blvd.

Irving, TX 75039

I )
I

Edior,
Columd

celfy
wcolumbia.edu

Susanne Rust
Editor, Energy and Environment Reporting Fellowship
Columbia University Graduate School of Journalism
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(cell)
Dcolumbia.edu

(JOQ"
R
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Message

From: Jeffers, Alan T [/O=EXXONMOBIL/OU=EXCHANGE ADMINISTRATIVE GROUP
(FyDIBOHF23sPDLT)/CN=RECIPIENTS J

Sent: 10/1/2015 11:30:27 PM

To: Susanne Rust [JiJ@columbia.edu]

cc keil, Richard D |||

Subject: RE: Response

Susanne

Imperial is a Canadian corporation whose ownership is divided between publi
shares) and Exxon Mobil Corporation (69.6 percent). Imperial shares are tr
exchanges.

I don’t have any further responses to your questions.
Alan

ders (30.4. percent of common
ronto and New York stock

Alan T, Jeflers
Meodia Relations Managey
Exxon Mobl Corporation

Read ExxonMobil Perspectives for our company's views o
industry.

 issues, policies, techn and trends that are shaping the energy

From: Susanne Rust | I @co'umbi

Sent: Thursday, October 01, 2015 2:27 P
To: leffers, Alan T; Keil, Richard D
Subject: Re: Response

Thank you!
Any chance you'll be able to give m

nses to the specifig@@estions I had?

2) I have been told that between people working on climate change issues. In particular, they
were looking at how a warming anada - from Beaufort Sea ice regimes to pipeline construction

3) I understand this team reported to co Exxon in New Jersey and Houston. Who would these colleagues have been? How much
direction was the Imperial team getting fro cagues? From Exxon HQ?
4) How much did the company spend on t 1 between 1986 and 19937

7) How has Exxon ap
analyses? Were changes
Bigger waves 1n the Gulf? No

? In what areas? WHt changes, adaptations, mitigations have been made as a result of these
elines? As a result of sea-level rise on onshore infrastructure? Increased fetch on Arctic waters?
ic? etc.

Then, also - my questions on the boar nd Natuna?

There's one form Texas that ['ve beeb curious ab@@t, and that's a presentation that was given by Duane LeVine to the company's board of
directors in 1989. It's basically climate change 101 - here's what we know, here's how it works, etc. What was the genesis and purpose of that
presentation?

Natuna. Again, from the archives. [ understand the CO2 from this reserve was/is extremely high. Considered a contaminant, it had to be
removed to make marketable natural gas. Seeing that chmate change and therefore CO2 emissions could be a policy problem m the future -
and aware that 1f Natuna's CO2 were vented, it would become the largest source of CO2 emissions on the planet - the company began
investigating ways to dispose of the gas in a non-emitting manner. According to the docs - the best solution was sequestration, or reinjection.
Such a disposal method mimimized ocean acidification and air emission concerns. The company decided agamst moving forward at the time,
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siting the cost of disposing of CO2 as the major hindrance. So, here's my question: Was this the first time that climate change really factored
into Exxon's business decisions? Or at least at such a large scale?

On Thu, Oct 1, 2015 at 3:21 PM, Jeffers, Alan T wrote:

Susanne

Here is a response from us that you can attribute to me.
As Dick said below, any guidance you can give us on the focus of the story and timing would be appreciated.

Again, my apologies for the delay in responding.

Alan

will continue to do that
despite criticism from those who make unsupported and i about the ab ernative forms of energy
to maintain our standard of living or the certainty of futurg

We know that increasing concentrations of greenhous
additional research is required to better understand

having a warming effect and that
plex climate system.

Since 2009 we have supported a revenue-neutral carfs
governments to send a signal to consumers and the ect
taking action to reduce greenhouse gas emi i
supporting research into technology brea

nsparent and efficient way for
sarbon-based fuels. ExxonMobil is
sumers reduce their emissions while

to reduce the use ¢
ions and to help

For more than three decades, Exxon
understanding of climate science, oft
of which has been made public.

has continuously funded and participated in research to improve
conjunction with government bodies and leading research universities, much

Our scientists have been involved in cli cy analysis and have contributed to more than 50
papers in peer-reviewed publications. Th ici i ted Nations Intergovernmental Panel on Climate
Change since its inception ' my of Sciences review of the third U.S. National
Climate Assessment Report.

With regard to possible Beaufort Se ent, our researchers considered a wide range of potential scenarios, of
which potential climate change imp ising sea levels was just one. This approach is standard operating
procedure in effegtive planning fo oreseeable risks in large, capital-intensive oil and gas projects,
intai ations for decades.

Alan T, Jeffers
Meadia Relations Managey
Exxon Mobl Corporation
| SR 0 W00 |
.|
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Read ExxonMobil Perspectives for our company's views on the issues, policies, technologies and trends that are shaping the energy
industry.

From: Susanne Rust ||| I @<c!lumbia.edu]

Sent: Thursday, October 01, 2015 1:53 PM
To: Jeffers, AlanT

Cc: Keil, Richard D

Subject: Re: Response

Thank you.

Susanne

On Thu, Oct 1, 2015 at 2:47 PM, Jeffers, Alan T

Susann

Apologies for the delay. I'm just havi r corporate planning group check something and will shoot you a statement
shortly.
Thanks for waiting.

Alan

Alan T, Jeffers

Hedia Relations Managey

Exxon Mobidt Og

Rezd ExxonMobil Perspectives for our company's views on the issues, policies, lechnologies and rends that are shaping the
energy ndusty.
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From: Keil, Richard D

Sent: Thursday, October 01, 2015 1:15 PM
To: Susanne Rust

Cc: Jeffers, Alan T

Subject: Re: Response

Hi Susanne - we're just about there. Given my plus 6 hour time zone an most likely will get to you.

Also please do let us know what the lede and main thrust of yot dider whether

to provide any additional response.

We've seen in recent weeks what low quality work
and contextual information, and we are obviously
here from you and the LA Times.

portant explanatory

pecting higher sta ds of professionalism and fairness

Sent from my iPhone

On Oct 1, 2015, at 6:09 PM, Susanng

ter, but, I need a response.

I have agreed to ev ou have had - but am realizing you are not
extending me that sam . You have pushed back deadlines, and delayed.

ew days - and if I haven't heard back from you, I'll have
no ch i i erate with us. And of course, any story I write now
interviews (including retired and current Exxon
employees) zed and collected - but without your input.

So, I implore you to back to me.
Thanks for understanding,

Susanne
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Susanne Rust
Editor, Energy and Environment Reporting Fellowship

Columbia University Graduate School of Journalism

I
B
B @ columbia.edu

Susanne Rust
Editor, Energy and Environment Reporting Fello

- Columbia University Graduate School of Journali

)
I @columbia.edu

Susanne Rust

Editor, Energy
Columbia Univers

(wcolumbia.edu
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Suzanne Mccarron

E-MAIL ATTACHMENT

12/02/2015

01:36:58 AM

12/02/2015

: 01:27:38 AM

. "Keil, Richard D"
. "Jeffers, Alan T"
. FW: Article in LA Times on Arctic and ExxonMobi

: FW: Article in LA Times on Arctic and ExxonMobil

: 4.20

: <C3043AEBB2A13441A6F2D45AB9B65D462AB5D0884C@HOEEXM02.NA. XOM.COM>

: REQ000032431030_1-McCarron, Suzanne M-11.14.2021-1836PM-6.pst\Top of Personal Folders\Primary

Mailbox\Recoverable Items\Purges\Emails\

: Subject: FW: Article in LA Times on Arctic and ExxonMobil

From: "Keil, Richard D"
Date: Wed, 02 Dec 201 ;
To: "Jeffers, Alan T"

One more...this brings to 8 or 9 the number of people Croasdale reached out to.

Sent: Thursday, October 15, :
To: Keil, Richard D

Cc: Hamilton, Jed M
Subject: Fwd: Article in LA Times on Arctic and ExxonMobil

Dick,

| am forwarding this correspondence - | knew that Sara Jerving had interviewed other Arctic experts - so |
thought | would check to see if she mentioned the LA Times or the Columbia University research about
ExxonMobil to them. It appears she did not. Her stated context was historical Arctic drilling activity etc. in
general - as it was to me.

| have a similar response from Peter Noble (Ex ConocoPhillips) which | can forward if you like.

| suppose it is possible that this was her objective at the time but others at Columbia took her material
selectively afterwards.

Regards,

Ken Croasdale
K R Croasdale & Associates Ltd.
2120, 720, 13th, Ave SW
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8/29/2022 2:33 PM

Calgary, Alberta, Canada, T2R1M5
phone [N

From: *Dan Vasterson [
To: croasdam
Sent: Thursday, October 15, 2015 7:01:36 AM

Subject: Re: Article in LA Times on Arctic and ExxonMobil
Ken:
Yes | did meet with Sara Jerving on March 25 2015. This is my diary entry re the meeting.

. Then met with Sara Jerving, a post-grad student in journalism at Colombia University. We talked for about
1.5 hours re what | did in my career and what took place in the 1970’s, 1980’s and thru the 90’s to now. Jose
Gonzalez came along and asked for my autograph re the award yesterday. She had no background so it was
from square one. She will write it up and may ask me to do some editing or answer questions. Very pleasant
young woman and very bright.

I never heard from her again and thus did not edit anything. We did not discuss the environment and
especially climate change. | read the LA Times article, link is below. She is very young and, to someone as
ignorant as her re real life in the Arctic, climate change would be an attractive subject and a good way to get
attention.

http://graphics.latimes.com/exxon-arctic/

| see she also refers to Derrick Nixon and some work he did on the subject. Considering that the LA Times
article was written by journalists, it is not that bad | suppose. She never mentioned the article or the "group".
Had she asked me about global warming and its supposed effects on arctic operations, | would have diverted
the conversation to reality and if she persisted, | would have terminated the interview. The murky part of
global warming and climate change seems to be whether it is anthroprogenic or related to other very long
term changes not related to human activity. | think the latter is the case and that the Exxon executives were
correct in stating that the science was "murky".
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8/29/2022 2:33 PM

You may find the link below of interest. | am no fan of David Suzuki.

http://www.quebecoislibre.org/001014-11.htm

Hope to see you at SNAME.

Dan

Dan Masterson
112 Silvercreek Cres. N.W.
Calgary AB T3B 4H7

Canada

Home

Mobile

e-mail

On Wed, Oct 14, 2015 at 9:20 AM, croasdal Gl G -t

Dan,

| hope you are well. | have a question. | believe when you were in Copenhagen a journalist student from
Columbia might have interviewed you about history of Arctic activities (see her e-mail to me below).

| also met with her when she was in Calgary in late April. She said she was doing research on early
Canadian activities in the Arctic - so | gave her a lot of information. Among other things she also showed me
a copy of a paper | had written in 1992 relating to potential effects of potential warming on Beaufort Sea
operations etc. | did this at Esso/Imperial with their full approval. It was not predicting global warming but
really asking what if ?

It turns out that she is part of a group at Columbia who state that " they are researching what ExxonMobil
was saying in public vs what they were doing in-house" (in relation to climate change). They recently wrote
an article in the Los Angeles Times which quotes me and is generally critical of ExxonMobil. | am annoyed,
because she did not tell me that this was her motivation. | am 99.9% sure she did not tell me she was in this
group at Columbia and that they would be writing an article for the LA Times. She essentially told me she
was doing research at Columbia on early Arctic work.

| am curious to know what your impression was and/or whether she said anything about the specific research
relating to ExxonMobil and the article for the LA Times.

You can see the article if you go onto the LA Times website and search Sara Jerving / Arctic etc.
Thanks,

Ken

K R Croasdale & Associates Ltd.

2120, 720, 13th, Ave SW
Calgary, Alberta, Canada, T2R1M5
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8/29/2022 2:33 PM

Phone
Mobile
Dear Mr. Croasdale,

| hope your week is going well. Thank you again for the document
recommendations. The conference in Copenhagen went very well. | was
able to meet with Peter Noble and Dan Masterson, among others. Their
insight into the 1970s/1980s/1990s was fascinating. Sound like a

really exciting time to be involved in Arctic research.

| am beginning to plan my trip out to Calgary. | was wondering if you
might have any available time to meet the week of May 11th?

Thank you very much for your help.

Best,
Sara

e END OF PAGE FARKKARKKARARR AR RN
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BP Announcement Overview
« BP said its target includes zero net emissions growth from operations from 2015 to 2025. Its
announcement includes the following:
- An emissions reduction goal of 3.5 million tonnes by 2025 (BP is not clear on what all this
includes).
- Its outlook includes investments in renewables (solar, wind, biogas) and product
improvements to offset emissions from its operations.
- If emissions exceed targets, it may buy carbon offsets.
- A goal of reducing methane emissions intensity to 0.2 percent, not to exceed 0.3 percent.
- A $500 million annual investment target for low-carbon ac
- Third-party (Deloitte) assessment of BP’s internal low ca
to encourage all business lines to pursue lower carbo

ation program, designed

BP Strategy: Reducing, Improving, Creating

Reducing Emissions
¢ Overall GHG zero emissions growth target 201
-2025
- 3.5 million tonnes of sustainable GHG
reductions by 2025
¢ Use offsets as needed (seems to includ es not have a
below, not just e.g. UN purchases) ‘ i 5ity cap, but our
¢ Methane intensity target of 0.2 — 0.3 per¢ i es elements BP
- Lists aspects of methane manageme i
e Efficiency Gains (optimizing, retrofi

Improving Products
e Producing more natural ga
e Improving fuels and Iubric

is producing more natural gas
e XOM is pursuing product
improvements for customers

Creating Low Carbon Busin

e Renewable Investments (S
biopower) ‘

Ventures (Light

d, biofuels, XOM is not investing in renewables
XOM does have some venture
activity (e.g., CCUS, FuelCell)
XOM has considerable climate
related R&D

Low-Carbon Accreditatio ‘ No parallel (third-party

[ [ ‘ accreditation) but XOM does track
GHG reductions across the
business

olicies (carbon pricing) e XOM has similar policy approach

Advocating for B

Initial Third-Party Reaction

e The announcement and repo tWas supported by the Environmental Defense Fund, which
described the methane target as a "stringent, quantitative target.”

¢ Other environmental NGOs, including Carbon Tracker, criticized the announcement as
greenwashing and lightweight. They also say the target was only to hold emissions flat and that it
did not cover the company's products.
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If asked about BP’s announcement and what we are doing to reduce emissions:

« There are several commonalities between BP’s announcement and how we manage our
emissions.

¢ We have a strong set of processes to improve efficiency and mitigate emissions including setting
tailored objectives at the business, site and equipment levels, and then working toward meeting
those objectives.

« We continue to make significant steps toward mitigating emissions and helping customers reduce
their emissions.

¢ Our methane reduction program announced last year outlined a three—year plan. It includes
enhancing leak detection and repair across our production an m sites, a phase out high-
bleed equipment, enhanced personnel training and improvedia n in new operations

« We have invested billions of dollars on research in recent year: focused on potential
breakthrough technologies that could have a large-scaledmg ich as carbon
capture and storage and algae biofuels. “

o We recently released our Energy and Carbon Summary
address the dual challenge of providing the energy the world

ile managing emissions.
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