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Executive Summary

Net zero commitments are everywhere. Credible pathways to achievement are nowhere. The gap between the
68% of Fortune 500 companies with 2050 net zero commitments and the fewer than 12% with board-validated,
science-aligned decarbonization plans is not a compliance exercise — it is a structural risk to shareholder
value, energy security, and the transition itself.

This paper addresses the operating, technical, and governance challenges that separate corporate net zero
programs that deliver verified emissions reductions from those that become reputation liabilities. We focus on
three core insights: (1) the six reasons most corporate net zero programs fail before 2030, (2) the architecture
of credible decarbonization programs that the CEO and CFO must sponsor, and (3) the three-stage, 36-month
operating model that has proven replicable across energy and industrial companies facing the greatest
transition complexity.

Net Zero Commitments Are Everywhere — Credible Plans Are Not

Between 2019 and 2025, 68% of Fortune 500 companies announced net zero or carbon neutrality
commitments. The same period saw zero measurable acceleration in global decarbonization. This paradox
reveals the credibility gap: announcements are cheap; execution is hard. The difference between a credible net
zero program and a reputation liability is not the target year — it is the annual reduction trajectory, the capital
allocation, the supply chain engagement, and the governance structure that backs the commitment.

For regulated utilities and large industrials, regulators and investors are moving from skepticism to mandate.
The SEC Climate Disclosure Rule, ISSB S2, CSRD, and mandatory Scope 3 reporting are not emerging
requirements — they are structural shifts in how capital markets price climate risk. Companies that treat net
zero as a sustainability function will be caught unprepared. Companies that treat it as a board-level financial
and strategic imperative will build defensible market positions.
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The Six Reasons Corporate Net Zero Programs Fail Before 2030
Most corporate net zero failures are not caused by technology constraints or cost. They are caused by
governance and execution failures that are entirely avoidable. These six failure modes account for nearly all
material net zero program derailments.

Failure Mode
Commitments

Without Pathways

Scope 3 Blind Spot

Carbon Offset
Dependency

No CFO Ownership

Technology Bets
Without Stage
Gates

Missing Supply
Chain Engagement

Root Cause

2050 target announced with no sectoral
decarbonization plan, no capital
allocation, and no governance structure

Only Scopes 1 and 2 are measured —
ignoring 40-80% of actual emissions in
supply chains and product use

Net zero math relies on purchasing
offsets rather than actual emission
reductions — creating liability when
markets tighten

Sustainability team owns the program;
finance owns no metric that rewards or
penalizes decarbonization performance

Large capital commitments to unproven
technologies without interim value
capture milestones

Internal decarbonization targets
achieved while supply chain emissions
grow — creating Scope 3 math that
never closes
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Structural Fix

Publish a credible 1.5°C-aligned sectoral
pathway with annual milestones before any
public commitment

Commission a full Scope 3 inventory with
supplier engagement program before setting
reduction targets

Cap offsets at 10—20% of total target; build a
verified reduction portfolio for 80—90%

Embed carbon cost into capital allocation
hurdle rates and business unit P&L; before any
project approval

Apply portfolio logic: 60% proven/deployable,
30% scaling, 10% emerging — with stage
gates at each

Build a tiered supplier engagement program
with performance requirements for Tier 1
suppliers by 2026
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Scope 3 Is the Hidden 40% — and the Reason Most Programs Will
Miss Their Targets

Scope 3 emissions — supply chain, product use, end-of-life treatment — represent 40-80% of corporate

carbon footprint in energy, industrials, chemicals, consumer goods, and retail. Most corporate net zero

programs ignore them. This is not a data quality problem. It is a denial-of-scope problem that creates

mathematical fiction: companies that claim net zero by 2050 while Scope 3 emissions grow have not made a

commitment; they have made a statement.

Emission Scope

Scope 1

Scope 2

Scope 3 —
Upstream

Scope 3 —
Downstream

What It Covers

Direct emissions from owned or
controlled sources — combustion,
process emissions, fugitive releases

Indirect emissions from purchased
electricity, heat, steam, cooling

Purchased goods and services,
capital goods, transportation, waste
— supply chain emissions you do
not control directly

Distribution, product use, end-of-life
treatment — emissions from how
customers use your product
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Why It Is Hard

Measurable but costly to reduce; requires capex for
fuel switching and efficiency; no supplier dependency
Addressable through renewable procurement (PPAs,

RECSs); relatively low cost; well-understood pathway

Requires supplier data you may not have; engagement
programs are slow; data quality is low

Requires product redesign and customer behavior
change; longest lead time; hardest to verify
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The Decarbonization Technology Stack: What Works Now, What
Requires Patience

The technology is not the constraint. Energy efficiency, renewable electricity, and electrification of
low-temperature heat are commercially deployed today at positive NPV. Direct air capture, green hydrogen,
and CCUS are advancing rapidly but remain expensive for use cases outside of hard-to-abate industrial
processes. The strategic choice is not "which technology wins" — it is "which technologies apply to my portfolio
and in what sequence.”

Technology Readiness Level Best Application

Energy Proven & deployable now Industrial process optimization, building efficiency, logistics
Efficiency routing — positive IRR, no technology risk

Renewable Proven & deployable now Power purchase agreements and on-site generation — most
Energy cost-effective Scope 2 solution available
(Solar/Wind)

Electrification of Scaling rapidly Industrial heat pumps, electric boilers — viable below 200°C;
Heat cost competitive by 2027 in most markets

Green Hydrogen Scaling with cost High-temperature industrial processes, hard-to-abate sectors —
uncertainty cost parity expected 2030-2035

CCUS (Carbon Early commercial stage Point source industrial capture for cement, steel, chemicals —
Capture) requires geological storage and policy support

Direct Air Early stage — high cost High-integrity removal for residual unavoidable emissions only —
Capture $300-600/tonne; not a volume strategy

Carbon Markets Are Not a Strategy — They Are a Bridge While You
Build One

Carbon offsets serve one purpose: bridging the gap between what you cannot reduce internally and what you
have committed to offset externally. The problem is their overuse. Most corporate net zero models assume
40-60% offset coverage for 2050 claims. This creates risk: offset markets are nascent, credit quality is
disputed, and regulatory acceptance is uncertain. The better model caps offsets at 10—-20% of total claim and
builds verified reduction portfolios for 80—90%.

High-integrity offsets exist — Gold Standard, VCS (Verra) certified projects with genuine additionality and
permanence. But they are expensive ($25-50/tonne for high-quality nature-based solutions) and scarce. Using
them as primary strategy is capital-inefficient. Using them tactically to cover residual unavoidable emissions
after maximizing direct reductions is the defensible approach.
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Nature-Based Solutions Deliver Value — When They Are Additional,
Permanent, and Verified

Forest conservation, soil carbon, biochar, and coastal wetland restoration offer carbon removal potential at cost
structures lower than direct air capture. The catch: they are permanently subject to risk — fire, drought,
disease, climate migration, policy reversal — that can reverse claimed benefits. The architectural requirement is
simple: nature-based solutions can only be part of net zero math when they are (1) additional — not replacing
existing protection, (2) permanent — with durability commitments and buffer pools, and (3) verified — through
Gold Standard or VCS methodologies, not consultant estimates.

Solution Type Carbon Potential Integrity Requirement

REDD+ Forest 1-5 tCO2e per hectare per Must demonstrate additionality — forest must be under
Protection year; large scale available demonstrable threat without project intervention

Improved Forest 0.5-3 tCO2e per hectare per Permanence risk is high — fire, drought, and disease
Management year threaten reversibility; buffer pool required

Soil Carbon 0.1-1 tCO2e per hectare per Measurement uncertainty is high; satellite-based MRV
(Agriculture) year improving rapidly but not yet institutional grade

Blue Carbon 2-10 tCO2e per hectare per Permanence dependent on sea level and storm risk;
(Coastal) year; high co-benefits co-benefits (biodiversity, fisheries) are additive

Biochar 0.5-3 tCO2e per tonne of High durability — 100-1,000 year permanence;
feedstock scalability limited by feedstock and application logistics
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The Regulatory Landscape Is Moving Faster Than Most Corporate
Planning Cycles

"The regulatory environment for carbon disclosure is not converging toward voluntary — it is
converging toward mandatory. ISSB S2, SEC Climate Disclosure, CSRD, and mandatory Scope 3
reporting are not a compliance exercise. They are a structural shift in how investors price climate
risk."

The SEC Climate Disclosure Rule (effective 2024), ISSB S2 (adopted 2024), EU CSRD (phased 2024-2028),
and China's mandatory Scope 3 reporting requirements are not emerging concerns — they are law. Companies
without science-aligned pathways, without third-party verified inventories, and without annual reduction tracking
will face investor pressure and potential stranded asset risk. The cost of preparation now is a fraction of the cost
of explanation later.

© 2026 The Barnwell Advisory Group | Confidential 8
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If the CFO Has Not Signed the Net Zero Budget, It Is Not a Plan

The most reliable predictor of net zero program success is not sustainability team structure or technology

investment. It is CFO ownership. Programs where the CFO embeds carbon cost into capital allocation

decisions, makes net zero performance a P&L; metric for business units, and ties executive compensation to

reduction targets consistently achieve 3-year reductions of 15-25%. Programs where sustainability owns the

metric but finance owns the capital allocation stall.

KPI

Absolute
Scope 1+2
Reduction

Scope 3
Inventory

Completeness

Carbon Cost

of Capital

Verified Offset
Ratio

Supply Chain
Engagement
Rate

Definition

Year-over-year reduction in direct
and energy-related emissions
against a 2019 or 2020 base year

Percentage of Scope 3 categories
with measured (not estimated)
emissions data

Internal carbon price applied to all
capex decisions above a threshold
investment size

Percentage of net zero claim
backed by verified (Gold Standard /
VCS) removals vs. avoided
emissions offsets

Percentage of Tier 1 suppliers with
disclosed Scope 1+2 emissions and
reduction commitments
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Executive Target

50% reduction by 2030 vs. base year — consistent with
1.5°C Science Based Target

80%-+ categories measured by 2026; 100% material
categories by 2028

$75—150/tonne internal carbon price embedded in all
investment hurdle rates by 2025

<20% of total claim from offsets; >80% from measured
in-house reductions by 2030

100% Tier 1 supplier disclosure by 2026; 60% with
verified reduction targets by 2028
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Four Blueprints: How Leading Companies Built Credible Net Zero
Programs

The path from net zero announcement to credible operating program is documented. Microsoft, Shell, Dow
Chemical, and @rsted have each demonstrated a distinct but replicable approach. The pattern across all four is
identical: set a quantifiable 1.5°C-aligned target, measure all emission sources, operationalize the

decarbonization technology stack, and embed carbon cost into capital allocation.

Microsoft

Carbon Neg ative by 2030 commitment to remove more
carbon than emitted by 2030 — the most ambitious corporate net zero
commitment globally

Operationalizing Net Zero

Microsoft's approach demonstrates the gold standard: 100%
renewable electricity, internal carbon fee of $15/tonne applied to all
business divisions, direct air capture investments, and a $1B Climate
Innovation Fund. By making carbon a P&L; line item for every
business unit, Microsoft created behavioral change that sustainability
targets alone cannot achieve.

"Make carbon a real cost on every P&L; and net zero stops being a

sustainability goal — it becomes a business imperative."

Dow Chemical

15% Scope 1+2 reduction achieved by 2023 against 2005 baseline — on
track for 30% by 2030 target

Industrial Decarbonization as Competitive Advantage
decarbonization at scale is

Dow demonstrates that industrial

achievable — and profitable. By redesigning manufacturing
processes around circular feedstocks, electrifying low-temperature
heat, and deploying on-site renewable energy across 110+ facilities,
Dow is achieving simultaneous carbon and cost reduction. The key
insight: efficiency-first decarbonization generates positive NPV before
you reach the hard abatement.

"Start with efficiency. It generates positive NPV and creates the

capital foundation for deep decarbonization later."
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Shell

$55B annual investment in low-carbon energy by 2025 — the largest
capital reallocation in Shell's history

Portfolio Transformation at Scale

Shell's transition demonstrates that net zero in energy requires
portfolio transformation, not just efficiency. Shell is building a
$5.5B/year low-carbon business alongside its existing portfolio —
electrification, hydrogen, nature-based solutions, and carbon capture
— while defending near-term cash flow. The lesson: transition at the
speed your balance sheet can sustain.

"Net zero in energy requires building the new portfolio while

monetizing the legacy one — simultaneously."

Drsted

87% reduction in carbon intensity of energy generation since 2006 — the
most successful corporate energy transition documented

The Complete Energy Transition Playbook

@rsted's transformation from a coal-heavy Danish utility to the world's
largest offshore wind developer is the benchmark all energy
companies measure against. The critical lesson is capital discipline:
Drsted divested the fossil fuel business before the transition capital
was fully deployed — forcing organizational commitment rather than
hedge management.

"Divesting the legacy business forces the strategic commitment that

portfolio hedging always defers."

10
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Three Stages, 36 Months: The No-Regret Sequence for Executive

Leadership

Sequencing is the difference between a 36-month path to verified decarbonization operations and a 5-year

journey of perpetual pilots with inconsistent results. Organizations that succeed move in the right order:

measure all emission sources and set Science Based Targets in Stage 1, deploy efficiency-first abatement and

renewable energy in Stage 2, and scale hard abatement and carbon removals in Stage 3. The roadmap is not

optional; it is architectural.

Measure, Baseline & Commit

Deploy & Operationalize

Scale & Differentiate

Months 0-12

Commission a full GHG inventory —
Scopes 1, 2, and all material Scope 3
categories — verified by a qualified third
party

Set Science Based Targets (SBTi) aligned
to a 1.5°C pathway before any public
commitment

Establish an internal carbon price at
$75-150/tonne and embed it in all capital
allocation decisions above a minimum
threshold

Build the Scope 3 supplier engagement
program — identify material suppliers and
begin disclosure requirements

Months 12-24

Execute the efficiency-first abatement
portfolio — all positive-NPV energy
efficiency and renewable energy projects

Deploy renewable electricity through PPAs
and on-site generation — target 100%
renewable power by end of Stage 2
Launch supplier engagement program with
Tier 1 data requirements and reduction
commitments

Publish first verified annual emissions
report — establish the measurement

credibility that makes the 2030 target
defensible

Months 24—-36

Scale capital allocation to hard-to-abate
decarbonization — electrification of heat,
green hydrogen, and CCUS where
required

Build a high-integrity carbon removal
portfolio for residual unavoidable emissions
— direct air capture and nature-based
solutions

Integrate net zero performance into
executive compensation — making carbon
reduction a board-level accountability
metric

Establish the carbon data platform —
real-time emissions tracking, supplier data
integration, and regulatory reporting
infrastructure

"The organizations that succeed at net zero are not moving faster — they are moving in the right

sequence."

© 2026 The Barnwell Advisory Group | Confidential
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Three Decisions Only the CEO and CFO Can Make

Net zero deployment succeeds or fails based on three non-delegable executive decisions. The sustainability
team can design the program. Engineering can select the technologies. The business units can execute. But
only the CEO and CFO can authorize the internal carbon price that underpins all capital allocation, mandate the
annual reduction trajectory that backs the 2050 commitment, and validate the supply chain engagement targets
that close the Scope 3 math. These decisions cannot be delegated to working groups.

Decision 1: Internal Carbon Price. Must the CFO embed a carbon price of $75—-150/tonne into all capital
allocation decisions — making carbon a real cost on every project IRR? Without CFO ownership of this
metric, the decarbonization program has no economic lever.

Decision 2: Annual Reduction Trajectory. Must the CEO commit publicly to an annual percentage
reduction (e.g., 7-8% annually) aligned to a 1.5°C pathway — not a 2050 end-state target? The annual
trajectory creates accountability; the end-state target creates ambiguity.

Decision 3: Supplier Engagement Requirement. Must the CEO mandate that Tier 1 supplier contracts
include Scope 1+2 disclosure requirements by 2026 and verified reduction targets by 2028? Without
supply chain engagement, 40—80% of emissions remain outside the control environment.

© 2026 The Barnwell Advisory Group | Confidential 12
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Executive Action Checklist

This checklist separates credible net zero programs from reputation risk. Use this in the boardroom.

Six Questions Every CEO and CFO Must Answer

GHG Inventory

Has a full Scope 1, 2, and 3 GHG inventory been commissioned and third-party verified — with all material Scope 3 categories
measured, not estimated?

Science Based Target
Has a 1.5°C-aligned Science Based Target been set and validated by SBTi — with sectoral decarbonization pathways and annual
milestones defined?

Internal Carbon Price
Has an internal carbon price of $75-150/tonne been embedded in all capital allocation decisions — making carbon a real cost on
every project IRR?

Supplier Engagement
Has a tiered supplier engagement program been launched — with Scope 1+2 disclosure requirements for all Tier 1 suppliers by
20267

Offset Integrity

Is our carbon offset portfolio restricted to <20% of total net zero claim — with 100% verified Gold Standard or VCS credits from
additional, permanent, verified projects?

CFO Ownership
Has the CFO formally co-owned the net zero program — with carbon reduction embedded in business unit P&L, capital hurdle
rates, and executive compensation?

© 2026 The Barnwell Advisory Group | Confidential 13
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