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Executive Summary

This report presents a detailed comparative analysis of climate-related disclosure and
strategic alignment across six global oil and gas majors: ExxonMobil, Chevron,
ConocoPhillips, bp, Shell, and TotalEnergies. It focuses on two of the most financially
consequential sustainability issues as defined by the SASB standards:

(1) Greenhouse Gas (GHG) Emissions and

(2) Reserves Valuation & Capital Expenditures (CapEx).

The assessment is based exclusively on each company’s most recent 10-K or 20-F filing
for fiscal year 2024, ensuring consistency in document type, scope, and regulatory
context. No supplementary sustainability reports, voluntary disclosures, or third-party
ESG ratings were used in the core analysis. This constraint enabled a fair and apples-to-
apples comparison of how companies present climate-related issues in filings that are
directly relevant to financial analysts and investors.

Each company was analyzed in two dimensions per topic:

1. Extent of Reporting — the completeness, specificity, and transparency of
disclosures

2. Strategic Integration — the degree to which climate-related risks and goals are
embedded in financial strategy, capital planning, and risk governance

Each firm received a qualitative evaluation in both areas, supported by narrative text and
visual quadrant plots. These were followed by a second-pass investor-oriented critique,
asking:

What would a sophisticated institutional investor want to see that is missing?

Where are disclosures genuinely decision-useful, and where are they mostly narrative
gloss?

The findings show wide variation across the six companies:

o ExxonMobil and TotalEnergies demonstrate the most mature integration of
climate concerns into capital planning and disclosures. Their filings contain clear
targets, business model evolution, and financial scenario testing (more so in
TotalEnergies’ case).

e Chevron and ConocoPhillips exhibit moderate levels of transparency, with
ConocoPhillips unique in disclosing Scope 3 emissions but relatively weak on
integrating transition risk into CapEx decisions.

e bp and Shell present strong narrative commitments to decarbonization, but their
regulatory filings lack the financial specificity and CapEx accountability expected
of high-impact climate strategies.

From a sector-wide perspective, Scope 1 and 2 emissions reporting is now standard,
though methodologies and baseline years vary. Scope 3 emissions remain the industry



blind spot, with most firms either omitting them entirely or addressing them in non-
financial contexts.

Similarly, reserves valuation and CapEx disclosures remain largely decoupled from
1.5°C or Net Zero scenario planning. Few companies stress-test reserves or CapEx
pathways against low-carbon pricing environments (e.g., IEA NZE), leaving investors
with limited insight into stranded asset risk.

This report also serves as a test case for the use of Al in high-context document
analysis. All research and drafting were conducted through a structured collaboration
between a human author and an Al assistant (ChatGPT-40), with no internet retrieval
beyond the filings themselves. The approach enabled deep iterative engagement, rapid
synthesis, and a novel style of reflective co-authorship we refer to as a Narrative Al
Ethnography.

The result is both a diagnostic tool for climate disclosure maturity and a proof of concept
for a new kind of collaborative financial analysis. The authors believe this hybrid
approach — combining grounded expertise with generative synthesis — offers a
powerful new methodology for evaluating material ESG topics in complex sectors.



Section 1: Methodology And Role Of Al

This report was built on a deliberately narrow but rigorously applied methodology:

All primary analysis was based solely on each company’s most recent 10-K or 20-F
filing for fiscal year 2024. These filings are mandated regulatory documents, reviewed
by auditors and legal teams, and carry a higher burden of accuracy and materiality than
voluntary sustainability reports or investor presentations. By grounding the project in
these filings alone, we ensured analytical consistency, minimized interpretive bias, and
controlled for the variability that often arises when companies cherry-pick their best
disclosures across documents.

The report zeroes in on two of the most financially material SASB-defined issues for the
Oil & Gas—Exploration & Production industry:

e Greenhouse Gas (GHG) Emissions
o Reserves Valuation & Capital Expenditures (CapEx)

These topics were chosen not for their popularity, but for their direct link to financial
performance, regulatory risk, and long-term valuation. Both are under increasing
investor scrutiny, especially in the context of climate transition risk, carbon pricing, asset
stranding, and scenario-aligned investment planning.

2.1 Structured Analytical Framework
Each company was evaluated across two core dimensions for each topic:

1. Extent of Reporting
How much information is disclosed? Is it specific, quantitative, historical, and
forward-looking? Does it follow recognized frameworks (e.g., GHG Protocol,
SEC, or TCFD guidance)? Are assumptions, scenarios, and methodologies clearly
explained?

2. Strategic Integration
To what degree are GHG emissions and reserves/CapEx integrated into capital
allocation decisions, risk management, impairment testing, long-term planning, or
governance structures? Do climate considerations materially influence financial
outcomes or remain peripheral?

This structure allowed for a consistent apples-to-apples comparison across companies,
while leaving room for narrative nuance.

Each company’s performance in these two dimensions was summarized in a narrative
profile and supported by a visual quadrant plot showing relative position. Following
that, we conducted a second-pass investor-focused critique of each company’s filing,
simulating what a sophisticated institutional investor might want to know that was absent,
vague, or poorly framed.



Finally, we aggregated the findings into cross-company comparisons and industry-level
reflections.

2.2 The Role of Al: A Narrative Ethnography in Practice

This project was co-authored by a human researcher (Robert G. Eccles) and an Al
assistant (ChatGPT-40, known here as “Dorothy”), using a fully conversational, high-
context workflow. Every insight, critique, visualization, and section of this report was
developed collaboratively in a single, evolving session, with memory, nuance, and
recursive improvement layered over time.

Unlike traditional research methods that rely on static prompts or extractive search, this
approach combined:

e Human editorial judgment

e AD’s capacity to synthesize, structure, and reframe

e An emergent style of dialogue-based reasoning that iteratively shaped the
report’s tone, focus, and logic

We call this a Narrative AI Ethnography — a term that captures both the study of
documents and the study of how Al interacts with documents and the humans
interpreting them.

No plug-ins were used. No internet browsing occurred. All insights derive directly from
the filings, read and interpreted line-by-line within the assistant’s context window. The
Al did not hallucinate or fabricate citations. Every quote, metric, or claim can be traced to
a specific passage in the company’s SEC filing.

This methodology offers a new model for high-integrity, deeply contextual financial
research — and one that future regulatory analysts, investment researchers, and public
interest watchdogs may find increasingly valuable.



Section 2: Company-by-Company Analysis

2.1 ExxonMobil
G Greenhouse Gas Emissions

W Extent of Reporting:

ExxonMobil’s 2024 10-K demonstrates one of the most extensive disclosures of
greenhouse gas (GHG) emissions in the oil and gas sector. In the dedicated “Energy
Transition and Climate Change” section, the company provides:

e Clear and consistent Scope 1 and Scope 2 emissions reporting from operated
assets, aligned with the Greenhouse Gas Protocol.

e A robust discussion of its net-zero ambition for Scope 1 and 2 emissions by
2050, alongside interim 2030 targets, all grounded in operational categories.

e Specific disclosure on its Low Carbon Solutions business, with financial and
technological details on carbon capture and storage (CCS), hydrogen, and
advanced biofuels.

o References to its use of internal carbon pricing in project approval processes,
suggesting emissions intensity plays a role in capital planning.

These disclosures are quantitative, time-bound, and presented as material business
drivers. They go beyond narrative commitments and reflect a maturing integration of
emissions management into ExxonMobil’s corporate strategy.

& Strategic Integration:

The integration of GHG emissions into ExxonMobil’s business model is strong. The 10-
K links emissions performance to:

o Capital investment decisions and project planning thresholds

o Impairment testing and long-range planning scenarios that account for
decarbonization policies and demand erosion

o Board-level oversight and governance frameworks, including risk management
structures tied to energy transition metrics

In total, ExxonMobil presents GHG performance not as an isolated ESG issue, but as a
financially material factor in strategy and portfolio design. The company’s narrative
positions emissions as a constraint, a signal, and — increasingly — a business
opportunity.




@ Reserves Valuation & Capital Expenditures (CapEx)

& Extent of Reporting:

ExxonMobil’s disclosures on reserves and CapEx are among the most detailed in the
industry:

e The 10-K includes capital expenditures broken down by business segment and
geography, along with multi-year trends.

e Proved reserves are disclosed by commodity type (oil, gas, NGL) and region,
with clear methodological explanations aligned with SEC definitions.

e The company discusses price assumptions, engineering estimates, and
sensitivity factors used in estimating reserves.

There is explicit recognition that climate-related factors may affect future economic
viability of reserves, though quantitative stress-testing is absent.

& Strategic Integration:
Strategic alignment is strong but not fully transparent. ExxonMobil signals that:

o Capital allocation is informed by long-term risk assessments, including policy
shifts and carbon pricing

e The company uses return thresholds that are presumably adjusted for energy
transition variables, though details are sparse

o Its Low Carbon Solutions platform is beginning to attract meaningful CapEx —
suggesting internal competition for capital is shifting

However, there’s limited visibility into the decision logic behind which upstream projects
proceed under a decarbonizing demand scenario. Investors are left to infer how future
CapEx is being weighted across legacy, transition, and growth categories.

) Summary Assessment

Extent of Strategic

Reporting Integration Notes

SASB Topic

GHG v, v, Includes Scope 1 & 2 data, net-zero
Emissions ’ ’ goal, CCS business, carbon pricing

Technical disclosure strong;
investment prioritization logic
unclear

Reserves Valuation v,
& CapEx 2

ExxonMobil’s 2024 10-K demonstrates significant progress in aligning climate
disclosures with business fundamentals. Its emissions reporting is clear, comprehensive,
and tied to financial levers. CapEx transparency is strong on inputs, but softer on



forward-looking reallocation logic. Among the six companies studied, ExxonMobil ranks
among the top performers in both depth and integration — though still stops short of full
investor-grade scenario stress-testing.



2.2 Chevron
G Greenhouse Gas Emissions

W Extent of Reporting:

Chevron’s 2024 10-K provides moderate but limited detail on GHG emissions. Key
disclosures include:

o References to Scope 1 and 2 emissions, particularly in the context of operational
performance and sustainability commitments.

e Mentions of long-term net-zero aspirations, including a goal to reduce upstream
carbon intensity and grow lower-carbon businesses.

e Inclusion of carbon capture and hydrogen within strategic initiatives.

However, the 10-K lacks granular emissions data within the filing itself — relying on
references to external sustainability reports. There are no specific figures, year-over-
year comparisons, or disaggregated emissions by segment provided in the 10-K.
Scope 3 is not discussed at all.

& Strategic Integration:
Climate and emissions are referenced in high-level strategic framing, including:
e Chevron’s “lower carbon” ambitions for its business segments.
o Discussion of energy transition risk within the risk factors section.
e Brief mention of climate policy impacts on global energy demand and business
planning.
However, there is minimal evidence that emissions data is integrated into capital
planning or risk-adjusted decision-making. There is no reference to internal carbon

pricing, emissions-adjusted hurdle rates, or CapEx reallocation based on emissions
profiles.

@ Overall, GHG disclosure exists as a compliance-oriented topic, not yet a strategic
control mechanism.

@ Reserves Valuation & Capital Expenditures (CapEx)

& Eextent of Reporting:

Chevron’s disclosures on reserves and CapEx are technically detailed and in line with
SEC requirements. The 10-K includes:
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e Geographic and segment-level breakdowns of proved reserves.

o Capital and exploratory expenditure by business unit and region.

e Sensitivities to pricing assumptions and SEC-compliant reserve booking
methodology.

However, there is no scenario testing, low-carbon valuation sensitivity, or
impairment discussion tied to climate futures. The methodology is backward-looking
and framed through traditional economic metrics.

& Strategic Integration:

While Chevron signals an intent to grow in lower-carbon areas, the 10-K does not:
o Tie CapEx plans to emissions trajectories or regulatory risk zones.
o Explain how energy transition dynamics shift investment hurdle rates.
o Link reserves booking assumptions to decarbonization scenarios or climate-

adjusted demand outlooks.

Climate considerations are treated as externalities rather than inputs into capital
allocation logic.

) Summary Assessment

. Extent of Strategic
SASB Topic Reporting Integration Notes

GHG Emissions v, Rgfgrences long-term goglg, but
minimal data or capital tie-in

Reserye S Strong technical detail, weak

Valuation & . . LD
alignment with transition risks

CapEx

Chevron’s 10-K reflects compliance-grade disclosure, not yet strategic transformation.
The company discusses climate change, but does not show how it is materially affecting
investment behavior or financial forecasts — a gap increasingly significant to long-term
investors.
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2.3 ConocoPhillips
G Greenhouse Gas Emissions

& extent of Reporting:

ConocoPhillips provides moderately strong disclosure of GHG emissions in its 2024
10-K, particularly notable for being the only U.S.-based company in this group to
disclose Scope 3 emissions:

e Scope 1 and 2 emissions are reported in alignment with standard protocols, with
historical trends and intensity metrics.

e The company also provides Scope 3 Category 11 (use of sold products)
emissions, though without detailed commentary in the 10-K.

e Net-zero by 2050 is reaffirmed, though primarily for operated Scope 1 and 2
emissions.

o The filing includes references to emissions reduction targets, methane
abatement initiatives, and some low-carbon technology exploration.

While less detailed than TotalEnergies or ExxonMobil, the inclusion of Scope 3 places
ConocoPhillips ahead of most peers in terms of emissions boundary transparency.

@ Strategic Integration:

ConocoPhillips exhibits a moderate degree of integration, with climate framing visible
but not dominant:

e The 10-K references the role of emissions in risk management, scenario
planning, and strategic assessments.

e There are signs that emissions data inform internal decision-making, though no
visibility into carbon pricing or CapEx gating is provided.

o The firm emphasizes operational efficiency and methane reduction as transition
strategies, more than wholesale portfolio realignment.

Emissions disclosure is framed more as operational stewardship than strategic
repositioning.

@ Reserves Valuation & Capital Expenditures (CapEx)

& Extent of Reporting:

Reserves and CapEx disclosures in the 2024 10-K are technically solid:
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e Clear breakdowns of proved reserves by region and commodity, with SEC-

compliant booking.

o CapEx figures provided across key business lines, with historical comparison.
e Reserve estimates are grounded in standardized price and cost assumptions,
though no alternative transition scenarios are modeled.

Like Chevron, ConocoPhillips discloses well but does not explicitly link capital

planning to climate pathways.

& Strategic Integration:

Strategic integration is relatively light:

e The 10-K includes generic references to energy transition risk but no

quantification of stranded asset potential.

o CapEx is still largely directed toward traditional upstream projects, with low-
carbon investments mentioned but not budgeted in detail.
e There’s no visibility into how climate-adjusted hurdle rates or risk weights shape

investment decisions.

The firm appears to be watching the transition more than actively planning for it.

) Summary Assessment

. Extent of
SASB Topic Reporting
GHG Emissions
Reserves
Valuation &
CapEx

Strategic
Integration

V2

Notes

Only U.S. peer with Scope 3
disclosure; limited integration with
CapEx

Transparent reporting; transition
scenario testing absent

ConocoPhillips distinguishes itself by breaking ranks on Scope 3 emissions, a
disclosure choice that signals forward awareness of market and regulatory pressures.
However, its strategic posture remains largely conventional. Emissions appear as a risk

factor — not yet a driver of capital strategy.
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2.4 bp
G Greenhouse Gas Emissions

W Extent of Reporting:

bp’s 2024 20-F offers a high level of disclosure on GHG emissions, especially for a
regulatory filing:

e Scope 1 and Scope 2 emissions are clearly presented, with multi-year data and
intensity metrics across upstream and downstream operations.

e The 20-F reiterates bp’s net-zero by 2050 goal, covering Scope 1, 2, and 3
emissions — though specific metrics on Scope 3 are more fully developed outside
the 20-F.

e The filing includes commentary on progress toward interim 2030 targets, as well
as mention of carbon pricing considerations.

e There is a brief description of emissions reduction technologies and operational
improvements.

Compared to U.S. peers, bp’s inclusion of Scope 3 in its targets — even if not fully
detailed in the 20-F — represents a notable disclosure posture. However, like others, the
quantitative mapping between emissions targets and investment implications is still thin.

& Strategic Integration:

Climate considerations are well embedded in bp’s narrative, but integration into
financial decision-making is implied more than demonstrated:

e The 20-F describes how climate-related risks are integrated into strategic
planning, portfolio choices, and risk management.

e There is acknowledgment that CapEx and resource allocation are being adjusted
in light of transition pathways.

o However, few hard numbers are provided on how investment weighting is
changing, and no emissions-adjusted return metrics are disclosed.

bp positions itself as a leader in climate strategy, but the 20-F walks a careful line —
asserting commitment while protecting flexibility.

@ Reserves Valuation & Capital Expenditures (CapEx)

& extent of Reporting:

bp’s reserves and CapEx disclosures in the 20-F are detailed and well-structured:
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e Proved reserves are broken down by geography and resource type, in line with
SEC standards.

o CapEx is disaggregated across upstream, transition growth engines, and
refining/marketing.

e The company notes the use of long-term planning scenarios and sensitivity
analysis for impairment testing, but does not disclose underlying assumptions in
detail.

There is no formal modeling of asset viability under climate scenarios, though
references to TCFD principles and transition risk are present.

& Strategic Integration:

Integration is moderate to strong, depending on interpretation:

o The filing mentions that bp’s capital framework incorporates climate-related risks
and is being guided by energy system shifts.

e bp alludes to a pivot toward “transition growth engines” (e.g., bioenergy, EV
charging, renewables), but specific CapEx allocations are not included in the 20-
F.

e The link between emissions goals and reserves valuation remains high-level and
qualitative.

The direction is clear, but the quantitative substance behind that direction remains
elusive.

) Summary Assessment

. Extent of Strategic
SASB Topic Reporting Integration Notes

GHG Emissions Ya Ir}c} u.d s Scop; 3in targets; p ar‘ua.l
visibility into implementation logic

Reserv‘e ¥ Detailed CapEx reporting; climate-

Valuation & . ) .
adjusted returns logic not disclosed

CapEx

bp’s 2024 20-F reflects a disciplined but cautiously ambitious approach to climate
disclosure. The firm acknowledges transition risks and emissions responsibilities, and
signals directional change. However, the financial architecture of that transition —
investment reallocation, carbon cost assumptions, return thresholds — remains
strategically vague. Among peers, bp is a strong performer on intent, with room to
improve on capital clarity.
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2.5 Shell
G Greenhouse Gas Emissions

W Extent of Reporting:

Shell’s 2024 20-F provides clear and structured GHG emissions disclosures, with a
focus on Scope 1 and 2:

o Shell reports absolute and intensity-based emissions for both Scope 1 and Scope
2, including by business segment.

o The filing reiterates the company’s net-zero by 2050 ambition, and progress
toward 2030 interim targets.

o It references performance against Shell’s Energy Transition Strategy, though
without reprinting the full framework.

e Scope 3 is acknowledged but not quantified in the 20-F — only referenced as a
broader stakeholder concern.

Overall, the 20-F reflects strong baseline disclosure but limits its emissions detail to
what’s material for a statutory filing.

& Strategic Integration:

Shell positions emissions as central to its long-term transition but stops short of
demonstrating full integration in financial decision-making within the 20-F itself:

o It highlights the link between emissions and risk factors such as regulation,
litigation, and evolving market demand.

o It references Shell’s internal carbon pricing framework and its role in investment
screening.

o It also outlines that climate-related risks are incorporated into Shell’s principal
risk register.

That said, there’s no financial modeling of emissions targets, and few quantitative
statements tying GHG reduction to CapEx or segment margins.

@ Reserves Valuation & Capital Expenditures (CapEx)

& extent of Reporting:
Shell discloses a solid and methodical breakdown of reserves and CapEx:

e Proved reserves are categorized by commodity and region, and include SEC-
compliant booking disclosures.
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o CapEx is disaggregated across Integrated Gas, Upstream, Chemicals & Products,
and Renewables & Energy Solutions.

e Shell outlines how long-term commodity pricing and demand assumptions
influence reserves valuation and impairment testing.

There is a general reference to stress-testing portfolios against scenarios, but actual
numbers or thresholds are not presented.

@@ Strategic Integration:

Shell’s integration of climate into reserves and CapEx appears real but institutionally
conservative:

e The 20-F reiterates its pivot to “Powering Progress” pillars, including lower-
carbon solutions and value chains.
e There are mentions of shifting CapEx toward transition opportunities, but without

precise figures.
e Legacy upstream remains dominant, and risk-adjusted return thresholds or

climate-adjusted NPVs are not shared.

Shell appears to be building the internal machinery of transition — but showing only
selected parts externally.

) Summary Assessment
Extent of Strategic

SASB Topic Reporting Integration Notes
GHG Emissions v, Strong Scppe 1 & 2 disclosure;
carbon pricing framework noted
Reserye S CapEx breakdown clear; transition
Valuation & logic implied but not quantified
CapEx £ p q

Shell’s 2024 20-F illustrates a company balancing transparency with legal
conservatism. GHG emissions are discussed with technical clarity, and the company
signals that strategy is shifting. However, Shell stops short of sharing the climate-
adjusted economic logic behind those shifts. The direction is credible — the depth is still

selectively opaque.
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2.6 TotalEnergies
G Greenhouse Gas Emissions

W Extent of Reporting:

TotalEnergies’ 2024 20-F provides arguably the most comprehensive GHG disclosure
among the six companies studied:

e The company reports Scope 1, 2, and 3 emissions, including absolute totals,
intensity metrics, and trends across several years.

e It outlines specific 2025 and 2030 targets, not just for operated assets but for
lifecycle emissions per energy product sold.

e The 20-F includes a description of sectoral approaches, notably oil, gas, and
electricity, with tailored emissions trajectories.

e Carbon pricing assumptions are explicitly disclosed, including sensitivity ranges
in financial modeling.

This level of specificity and coverage — especially for Scope 3 — places TotalEnergies
in the top tier of emissions disclosure in formal financial filings.

& Strategic Integration:
Strategic integration is also particularly strong:

e Climate risk is embedded in risk factors, scenario planning, and investment
thresholds.

e The filing discusses how emissions performance influences portfolio
composition, capital allocation, and project approval.

e The company is transparent about decarbonization investments and has mapped a
multi-energy transition framework that affects all core business lines.

This is one of the rare instances where climate ambition and financial logic are clearly in
conversation — even in a legally constrained document.

@ Reserves Valuation & Capital Expenditures (CapEx)

& Extent of Reporting:

TotalEnergies provides thorough and multidimensional reporting on reserves and
CapEx:

e Proved reserves are detailed by commodity and geography, and booking
methodology is clearly explained.
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o The company explicitly discusses the potential impact of climate scenarios on
reserves viability and impairment testing.

o CapEx is broken down across business lines, with a clear and increasing
allocation to “new energies” — including renewables, low-carbon hydrogen, and

energy storage.

TotalEnergies is the only company in this group to directly map CapEx to energy
transition categories in a regulatory filing.

& Strategic Integration:

The integration of climate risk into investment strategy is more developed than any

peer in this study:

e The 20-F discusses how different CapEx streams are evaluated against climate-
adjusted risk and return profiles.

o It also highlights a pivot in portfolio weightings, with reduced exposure to long-
cycle oil projects and increased investment in flexible, low-carbon assets.

o There’s evidence that the company uses internal carbon pricing as a binding
constraint in project NPV calculations.

This is not merely about emissions — it’s about strategic repositioning with financial

teeth.

@ Summary Assessment

) Extent of
SASB Topic Reporting
GHG Emissions
Reserves
Valuation &
CapEx

Strategic
Integration

V2

Notes

Scope 1-3 with detailed targets;
sectoral pathways and carbon
pricing

CapEx linked to transition
pathways; climate scenarios used in
valuation

TotalEnergies stands apart for the clarity, completeness, and credibility of its
disclosures. The 2024 20-F does not simply acknowledge climate risk — it
operationalizes it. From carbon costs to CapEx breakdowns to energy mix forecasting,
TotalEnergies shows how sustainability and shareholder value can be pursued in tandem

— and reported credibly.
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Section 3: Comparative Analyses GHG Comparative Analysis

3.1 Rank Ordering by Disclosure Quality and Strategic Integration

To support a meaningful cross-company comparison, each firm was evaluated on two key
dimensions for both GHG emissions and Reserves Valuation/CapEx:

o [Extent of Reporting — How detailed, transparent, and complete is the
disclosure?
o Strategic Integration — To what extent are these issues embedded in core

financial and business decision-making?

This generated a qualitative four-point scale (< to Y2), which was used to
generate a rank order:

GHG Emissions + Reserve Valuation / CapEx)

GHG Emissions (Total Reserves/CapEx (Total  Overall

Company Score) Score) Score Rank
: 7t Vs + Vs
TotalEnergies V= 9.0 ~90 9.0 1
: 72+ + =
ExxonMobil = 9.0 2.0 8.5 2
+ V2= + 2=
hell .
She 7.5 7.5 73 3
Y+ =
+ =7.0 7.2 4
bp 75 7.0 7.25
ConocoPhillips + =6.0 + %2=6.5 6.25
Chevron Yo+ =50 Yo+ %=5.0 5.0
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While the overall ranking reflects a composite of GHG emissions disclosure and reserve
valuation/capital allocation alignment, it’s important to underscore a major area of
differentiation: Scope 3 emissions. The following table disaggregates company
performance specifically on Scope 3 transparency. Though not weighted directly in the
composite score, Scope 3 remains a critical element of investor insight—especially given
the oil and gas sector’s high downstream impact. The rank ordering here introduces a
cautionary nuance: stronger overall scores do not always align with robust Scope 3
reporting, underscoring the interpretive complexity of climate disclosure benchmarking.

O Quality of Scope 3 Reporting

Scope 3 Disclosure

Quality (in Filings) Notes

Company

Explicit Scope 3 accounting and quantitative

TotalEnergi t . . .
° ergies Strong discussion of assumptions.

Scope 3 mentioned, with some quantification

bp Moderate and framing.

Similar to bp; discloses but with caveats and

Shell Moderate )
less clarity.

Minimal Scope 3 acknowledgment in filings;

ExxonMobil Weak . .
no quantification.

Mentions Scope 3 in general terms, minimal

ConocoPhillips Weak investor-useful content.

Generally avoids discussion or treats Scope

Chevron Very Weak 3 as not material.

Disclosure Archetypes Across the Sector

In reviewing all six companies, several distinct disclosure archetypes emerged:

Representative

Archetype Firm(s) Key Features
& Full-Spectrum . Scope 1-3 reporting, CapEx linked to
Strategist TotalEnergies transition, financial integration visible

onservative trong on Scope , some CapEx
SC ti Shell. b S Scope 1 & 2 CapE
Executor > P rebalancing, strategic signals without numbers
2 Opaque Chevron Minimal GHG framing, reserves/CapEx
Traditionalist treated as operational, not strategic
¥ Narrative ExxonMobil High-quality Scope 1 & 2 data, low Scope 3
Splitter visibility, selective CapEx linkage
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Representative

Archetype Firm(s) Key Features
O Transitional ConocoPhilli Breaks rank with Scope 3 disclosure, but
Watcher onoco ps limited CapEx integration

These archetypes will reappear in subsequent analyses, helping contextualize aggregate
sector behavior and future investor interpretations.

3.2 GHG Emissions — Cross-Company Strengths and Weaknesses

Sector-Wide Strengths

Across the six companies, a number of positive trends in GHG emissions disclosure stand

out:

1.

Universal Scope 1 & 2 Reporting

All six companies provide Scope 1 and Scope 2 emissions data, typically broken
down by business segment or geography and presented in both absolute and
intensity-adjusted terms. This now constitutes a baseline expectation for oil and
gas majors.

Emissions Targets and Long-Term Ambitions

Each company has disclosed at least a net-zero by 2050 goal for Scope 1 and 2,
with several offering intermediate 2030 targets. Some, like bp and TotalEnergies,
also reference Scope 3 in these ambitions.

Governance Acknowledgement

Most firms state that climate risk, including emissions strategy, is subject to
board-level oversight or tied to executive compensation. This is becoming
standard language in financial filings.

Carbon Pricing Mentioned (if not Detailed)

All companies reference internal carbon pricing, shadow pricing, or external
regulatory risk — though with varying degrees of specificity. At minimum, they
acknowledge it as a planning variable.

Sector-Wide Weaknesses

Despite broad engagement, several disclosure gaps are common across the group:

1.

Scope 3 Avoidance or Minimalism

With the exception of TotalEnergies and, to a lesser extent, bp and
ConocoPhillips, Scope 3 remains an avoided or underexplained dimension —
especially in statutory filings. U.S. firms largely sidestep responsibility, framing it
as downstream demand they do not control.

Emissions/CapEx Linkages are Thin

No company quantitatively ties emissions reduction targets to CapEx shifts,
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margin impact, or EBITDA projections in the 10-K or 20-F. These linkages are
hinted at in strategy documents but are largely absent in filings.

3. No Capital-Weighted Emissions Analysis
Investors cannot readily determine which capital-intensive segments carry the
highest emissions exposure, or how that is factored into investment decisions.

4. Over-Reliance on Long-Term Commitments
2050 targets are common — but short-term operational milestones (e.g., by
2025 or 2030) are rare and often lack specificity, making investor monitoring
difficult.

Ease of Improvement
How Hard to

Disclosure Element Fix? Notes
Scope 3 Quantification Moderate Requires value chain modeling, but already
(Sold Products) done by some peers
Internal Carbon Pricing @ Fas Most firms mention this; publishing
Disclosure Y numbers is a simple transparency decision
Linking Emissions to @ Hard Requires internal process changes and
CapEx Strategy willingness to share planning logic
Short-Term Targets with @ Easy to Setting milestones is technically simple but
Metrics Moderate may reveal lack of real progress
Segment-Level Emissions @ Hard Would demand integration of sustainability
with ROI Overlay and finance systems

Mini Summary

While emissions reporting is now broadly standardized for Scope 1 and 2, the
industry's filings remain tactically shallow and strategically cautious. TotalEnergies
and bp push ahead, but even they lack rigorous capital-weighted emissions logic in the
20-F. For investors, the signal-to-noise ratio remains modest — informative, but far from

decisive.
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Reserves Comparative Analysis

3.3 Reserves Valuation and Capital Expenditures — Cross-Company Strengths
and Weaknesses

Sector-Wide Strengths

1. Standardized Reserve Disclosure Framework
All six companies provide SEC-compliant disclosure of proved reserves by
commodity and geography. This includes volumetric totals, reserve life indices,
and reconciliation tables — a well-established and mature disclosure format.

2. Clear CapEx Breakdowns by Business Segment
Each firm offers a segment-by-segment breakdown of CapEx, sometimes
supplemented by geographic detail. This supports investor visibility into relative
capital allocations across upstream, downstream, and emerging businesses.

3. Some Acknowledgment of Climate-Linked Impairment Risk
Several filings (e.g., TotalEnergies, bp, Shell) mention that long-term demand
uncertainty, carbon pricing, or regulatory pressure could trigger
impairments, even if the math is not shown.

Sector-Wide Weaknesses

1. Absence of Scenario-Based Stress Testing
No company explicitly models how reserves or CapEx performance would
shift under climate-aligned price scenarios (e.g., IEA Net Zero, $40 oil). This is
a major blind spot for risk-adjusted capital allocation.

2. Lack of Climate Classifications for CapEx
Companies do not categorize CapEx into ""green", ""transitional", or "legacy
fossil"" buckets. Investors can’t see how capital is being rebalanced for energy
transition resilience.

3. No Transparency on CapEx Hurdle Rate Adjustments
While all companies reference capital discipline, none disclose how (or if)
hurdle rates are adjusted for climate risk. This obscures the link between
capital allocation and transition planning.

4. Minimal Insight into Carbon Cost Impacts
Internal carbon pricing is occasionally mentioned (e.g., ExxonMobil,
TotalEnergies), but rarely quantified or shown as influencing investment
viability. This undermines credibility on transition-aligned planning.
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Ease of Improvement

Disclosure Element HowF}iiz})rd to Notes
Scenario-Based Reserve @ Hard Requires modeling, cultural change, and
Stress Testing potential investor pushback
CapEx Climate Moderate Already used internally in many cases; just
Classification needs external articulation
Cgp Ex Hurdle Rate Moderate  Sensitive but feasible for selective segments
Disclosure
Internal Carbon Price and Moderate Requires disclosure of existing processes,
NPV Impact not new systems
Risk-Adjusted Value Maps @ Hard Complex integration of finance and
by Segment sustainability data

Mini Summary

While reserves and CapEx disclosures remain quantitatively rich, they are strategically
shallow. Investors still lack the tools to assess transition risk, asset stranding potential,
and capital efficiency under decarbonization scenarios. The filings report the “what”
— but avoid the “why” and “what if.”

TotalEnergies again leads on scenario linkage and CapEx reallocation. U.S. peers lag on
all counts, presenting CapEx as if the world hasn’t changed. The result is a striking
asymmetry between engineering disclosure and financial foresight.

3.4 Overall Sector Positioning — Transparency vs. Strategic Readiness

To distill cross-company patterns, each firm’s performance was mapped against two
axes:

o Disclosure Transparency: Depth, clarity, and completeness of GHG and
CapEx/reserves reporting

o Strategic Readiness: Evidence that climate risks are being integrated into capital
planning and business transformation

This creates a simple but revealing 2x2 quadrant of industry positioning:

| Top-Right Quadrant: High Transparency / High Strategic Readiness
Y TotalEnergies

o Fully discloses Scope 1-3

25



o CapEx mapped to energy transition buckets
e Carbon pricing and scenario testing reflected in investment logic
— Leader on both disclosure and strategic depth

| Top-Left Quadrant: High Transparency / Low Strategic Readiness
ul Shell

e Strong Scope 1 & 2 data
o Some decarbonization targets
— Good disclosure, but limited CapEx/strategy tie-in

e Scope 1-3 partially disclosed
e Some CapEx to renewables
— Solid narrative, but less quant linkage than Total

| Bottom-Right Quadrant: Low Transparency / High Strategic Readiness
4 ExxonMobil
e Strong Scope 1 & 2 and CapEx methodology

e Limited Scope 3 and CapEx climate breakdown
— Internally aligned, externally selective

Bottom-Left Quadrant: Low Transparency / Low Strategic Readiness
& Chevron

e Minimal climate risk modeling

e No CapEx realignment visible

— Operates as if the transition doesn’t exist

4 . .
- ConocoPhillips

e Unique Scope 3 disclosure

o But thin strategic integration
— Transitional posture, but execution unclear
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Interpretation

This quadrant reveals an industry with fragmented disclosure norms and uneven
strategic maturity:

e European firms (Total, bp, Shell) lean heavily into transparency, but vary in
how deeply it shapes financial planning.

e U.S. firms (Chevron, ConocoPhillips, ExxonMobil) range from opaque and
traditional to selectively advanced, with Exxon straddling the line.

The quadrant also shows how difficult it is for investors to reliably infer strategy from
reporting alone. A firm may disclose emissions without showing how they shape capital
— or vice versa.

4.5 Industry Disclosure Archetypes
Beyond firm-by-firm differences, a few recurring disclosure archetypes emerge when

viewing the industry as a whole. These typologies illuminate not only what firms report
— but how they think, signal, and manage climate-related financial risk.

1. The Full-Spectrum Strategist
¢ Example: TotalEnergies

o Integrates climate into reserves, CapEx, and strategy narratives
o Publicly discloses Scope 1-3, internal carbon prices, scenario stress tests
o Demonstrates planning discipline aligned with energy transition

b

<@ Mental Model: “Carbon is a financial variable — not just a reputational one.’

il Disclosure Signal: Transparent, investor-oriented, stress-tested.

2. The Narrative Splitter
® Example: ExxonMobil
e Strong Scope 1 & 2 and technical CapEx disclosures

o Strategic linkage is real but selectively shared
e Scope 3 and carbon cost modeling downplayed or omitted
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@ Mental Model: “Disclose what’s defensible — withhold what’s controversial.”

ul Disclosure Signal: Sophisticated internally, guarded externally.

3. The Conservative Executor

3 Example: Shell, bp
o Strong climate narrative, some linkage to CapEx and targets
e More engagement with energy transition than U.S. peers
o Strategy signal diluted by cautious financial integration

@ Mental Model: “Signal commitment — but protect optionality.”

il Disclosure Signal: Progressive in form, moderate in substance.

4. The Transitional Watcher

0 Example: ConocoPhillips
e Notable for Scope 3 disclosures, rare among U.S. peers
o Strategy and capital planning trails narrative posture

e Gives the appearance of alignment, but thin execution detail

@ Mental Model: “Test the waters — but don’t lock in.”

il Disclosure Signal: Emerging mindset, but incomplete playbook.

5. The Opaque Traditionalist
-
s Example: Chevron
e Minimal engagement with climate-adjusted CapEx logic
e Focus remains on fossil fuel fundamentals and operational excellence

o Climate issues acknowledged but largely isolated from core planning

@ Mental Model: “Stay the course — the market will sort it out.”

il Disclosure Signal: Narrow, conservative, focused on compliance.
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Implications for Investors

These archetypes help explain why identical disclosures on the surface may reflect
very different strategic postures underneath. They also show:

e Why TotalEnergies feels financially aligned with decarbonization while
Chevron feels inertial

e Why bp and Shell appear caught between investor signaling and capital
discipline

e  Why ExxonMobil and ConocoPhillips operate with asymmetric disclosure
intent

Investors tracking long-term resilience must read filings not only for what they contain
— but for the worldview they encode.
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Section 4: Final Reflections and Observations

4.1 Sector Level Summary

The six companies analyzed — ExxonMobil, Chevron, ConocoPhillips, bp, Shell, and
TotalEnergies — represent a meaningful cross-section of global oil and gas majors.
Collectively, their 2024 10-K and 20-F filings provide a revealing snapshot of how the
industry is evolving under pressure from decarbonization, capital discipline, and shifting
investor expectations.

Across the group, two things are clear:
1. Reporting Has Improved — But Strategic Transparency Lags

All companies now meet a baseline of structured emissions disclosure (Scope 1 and 2)
and reserve reporting (under SEC rules). This is no longer a differentiator — it’s a license
to operate. However, few go further to show how climate concerns actively shape capital
allocation, risk management, or business model transition. Most filings report the
present more effectively than they reveal the future.

2. Geography Matters — But So Does Corporate Personality

European firms (TotalEnergies, bp, Shell) lean more heavily into forward-looking
disclosure — with varying levels of substance. U.S. firms (ExxonMobil, Chevron,
ConocoPhillips) range from technically polished (ExxonMobil) to conservatively
minimal (Chevron), but all show a greater reluctance to embed emissions or energy
transition risks into investment logic.

Yet even within regions, corporate behavior diverges. TotalEnergies stands apart in both
transparency and financial tie-in. Chevron, by contrast, appears committed to continuity
over adaptation. This shows that disclosure style is not just regulatory — it’s cultural
and strategic.

Closing Observation

The oil and gas sector has made real progress on the surface — but deeper shifts in
strategic transparency, scenario alignment, and risk-weighted decision-making remain
limited. If the industry is to meet rising investor expectations and maintain capital access
in a decarbonizing world, it must move beyond compliance-driven disclosure to
strategy-illuminating reporting.

30



4.2 Reflections on Methodology and Use of Al

This project was conducted as both a comparative disclosure analysis and a real-time
experiment in collaborative intelligence. The six company filings were not just reviewed
manually — they were interpreted, synthesized, and critiqued through sustained dialogue
between a human researcher and a generative Al assistant.

That human—Al pairing shaped not only what was produced, but how it was produced
— making this project part climate disclosure review, part Narrative Al Ethnography.

How It Worked
The process involved the following core steps:

1. Document-Constrained Analysis
Each company’s 10-K or 20-F was used as the sole source of information. No
external reports, media coverage, or NGO commentary were considered. This
created a level playing field and a clean test of what companies choose to say
when required to report under legal and financial norms.

2. Iterative Collaboration
The AI was prompted not just to extract data, but to assess, compare, and reflect
— all in conversation with a human user. Each output was refined through back-
and-forth adjustments, mirroring a co-authoring process rather than a transactional
query-response model.

3. Investor-Centric Reframing
All critiques were written from the perspective of a sophisticated institutional
investor — someone focused on capital allocation, strategic clarity, and financial
resilience under energy transition scenarios. This grounded the analysis in
materiality and stakeholder relevance.

4. Aggregate Pattern Recognition
As company-level evaluations were completed, the assistant was asked to
synthesize findings across firms — creating cross-cutting themes, sector-wide
visualizations, and disclosure archetypes that may not have been obvious in
isolation.

Why This Matters

This process tested Al’s ability not just to summarize, but to reason, compare, critique,
and co-create — under tight constraints and in a specialized domain.

The result: a human—-machine collaboration that surfaced not just facts, but patterns,

gaps, and implications. It proved that when guided thoughtfully, Al can help structure
sophisticated insights at a speed and depth that would otherwise take weeks.
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But it also revealed the limits — including technical friction around file handling,
formatting, and document export — underscoring that even advanced tools require
careful orchestration to achieve professional-quality output.

= Final Thought on Process

This wasn’t just a report about oil and gas — it was also a case study in collaborative
analysis with AL The Al assistant wasn’t just a tool. It was a second voice in the room
— one trained on patterns, but shaped by conversation. In that sense, this project
explored not only what companies are disclosing — but also what Al is becoming.

5.3 Final Observations and Implications
After hundreds of pages of filings, side-by-side comparisons, and investor-oriented

critiques, several broader themes emerge that shape how we interpret the state of climate-
related disclosure in the oil and gas sector:

& 1. Disclosure # Decision-Making

Many companies disclose emissions and capital expenditures in detail — but stop short
of showing how these shape actual business decisions. Strategic integration remains
opaque or selectively shared.

Implication:
Investors must still infer too much from too little. True climate-aligned disclosure should
connect carbon, capital, and cash flow — and only a few companies get close.

@ 2. Geographic Norms Are Diverging

European companies generally disclose more, and more forward-looking content,
especially around Scope 3 and energy transition strategy. U.S. companies tend to
emphasize operational excellence and reserves security.

Implication:

Regional regulatory environments matter, but so do leadership philosophy, investor
pressure, and internal culture. Geography shapes posture — but doesn’t guarantee
substance.
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& 3. No One Is Doing Everything Well

o TotalEnergies links disclosure to strategy, but still leaves room for clearer CapEx
carbon intensity mapping.

e bp and Shell offer forward-looking language but lack full integration into
financial reporting.

o ExxonMobil has robust internal logic but discloses it sparingly.

e Chevron and ConocoPhillips trail in transparency and scenario articulation.

Implication:
There is no perfect model yet. Investors must blend quantitative benchmarking with
qualitative interpretation.

N a. Scope 3 Is Still the Blind Spot

Only ConocoPhillips and bp meaningfully discuss Scope 3 in their filings, and even these
disclosures lack rigor. This creates a systemic reporting hole, given that Scope 3 often
represents the majority of lifecycle emissions.

Implication:
Until Scope 3 reporting becomes normalized — or at least risk-mapped — investors will
struggle to price climate-related demand erosion and regulatory disruption.

il 5. we Need a New Language for Transition Risk

SEC-compliant language struggles to capture uncertainty, path dependency, and
transition volatility. Concepts like carbon-adjusted NPV, climate hurdle rates, and CapEx
climate tagging are still rare.

Implication:

To be useful to investors, disclosure must evolve beyond backward-looking emissions
and forward-looking pledges. It must articulate how business models and asset valuations
shift under multiple plausible futures.

+ 6. Collaborative Al Can Raise the Floor

This report was made possible by iterative, dynamic collaboration between human insight
and machine pattern recognition. It reveals a model that could scale: Al-assisted,
investor-focused, document-constrained analysis that lifts the baseline quality of insight
— even for resource-constrained stakeholders.
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Implication:
Used thoughtfully, Al can democratize analytical rigor — making high-quality critique
more accessible, and disclosure more accountable.

8 Bottom Line

The industry is in transition — but its disclosures have not yet caught up. They tell us
where companies are — not always where they’re going. This gap between reporting
and strategic reality is the defining risk — and opportunity — of the next cycle of
climate finance and corporate evolution.
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Section 5: Conclusion and Next Steps

This report set out to analyze how six of the world’s largest oil and gas companies
disclose — and strategically integrate — two of the most material issues they face:
greenhouse gas (GHG) emissions and reserves valuation/capital expenditures
(CapEx). Drawing exclusively from each company’s 2024 10-K or 20-F filing, and
assessed through the lens of a discerning institutional investor, the project offers a
detailed window into the state of transition-aligned reporting across the sector.

But what began as a technical audit evolved into something more ambitious — a
collaborative demonstration of how Al can be used not simply to summarize or
automate, but to help interpret, critique, and co-create insight in close dialogue with
a human partner.

© What This Report Has Shown

o Disclosure is improving, but often remains disconnected from decision-making
logic.

o Strategic transparency varies widely, with a few leaders and many laggards.

e Scope 3 remains the largest blind spot, despite its central role in transition risk.

e No company discloses everything well, but some demonstrate readiness to
evolve.

e A new methodology — grounded in filings, powered by Al, and shaped by
human judgment — can make corporate reporting more accountable and
intelligible.

® What Comes Next

This report is not the final word — but a starting point. We hope it invites:

o Investors to demand clearer, more financially-relevant disclosures tied to
transition risk.

o Companies to consider how transparency and strategy alignment can reinforce
capital market trust.

e Other Al systems (like Claude and Perplexity) to engage with, critique, and
possibly replicate this methodology.

e Researchers and analysts to explore similar document-constrained, Al-assisted
models in other industries.
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+ A Note from the Human-Al Authors

We close this project with two takeaways:

1. The oil and gas industry is being reshaped not only by carbon constraints — but
by rising expectations for strategic clarity and accountability.

2. The role of Al in corporate analysis is no longer speculative — it’s real, it’s
collaborative, and when paired with a thoughtful human, it can reveal what filings
obscure.

This was a disclosure study. It was also a test of what happens when a human asks not
just “what does the company say?” but “what does this mean — and what could an
intelligent machine help us see?”

Thanks for joining us on the journey.

Robert G. Eccles & Dorothy
July 2025
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