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EXECUTIVE SUMMARY

The $2.4 Trillion Tax Your Board Hasn't Named Yet

Every enterprise in the world is paying a tax it does not appear on any income statement. It is
not a regulatory levy or a financing cost. The accumulated burden comes from systems that are
no longer suited for their tasks, along with the people who are brought in to compensate for the
deficiencies between these systems.

This paper calls that tax the Friction Economy. It has three components: the capital consumed
maintaining legacy technology that cannot be retired, the labor consumed by knowledge
workers performing manual data reconciliation between systems that will not talk to each other,
and the efficiency losses embedded in global supply chains still governed by paper-based
documentation. Together, the primary research cited in this paper supports a conservative
aggregate estimate of $2.4 trillion in annual friction costs, with the evidence suggesting the true
figure may be considerably higher.

The emergence of autonomous Al agents, and the Resolution as a Service (RaaS) pricing
model that aligns vendor incentives with their elimination, represents the first credible
mechanism for harvesting this waste at scale. This paper provides the quantitative foundation
for that thesis, validated against the most current available data from Gartner, McKinsey Global
Institute, UNCTAD, IDC, Forrester, the IMF, and the World Bank.

Friction Bucket Claimed TAM Research Defensible Range
Assessment

Legacy system $1.4 Trillion Conservative $1.1T — $1.8T
maintenance

Biological middleware $600 Billion Highly conservative = $1.2T — $2.2T

(labor)

Supply chain & logistics $400 Billion Accurate $350B - $650B

Total (unadjusted) $2.4 Trillion Conservative base $2.65T — $4.65T
case

Total (overlap-adjusted) — Recommended $2.2T — $3.9T
range

Note on methodology: Each figure in this paper is derived from cited primary research. Where a
recise citation for a specific sub-figure is unavailable, the methodology is disclosed explicitly
nd the estimate is labeled as derived. No figure is presented as a primary citation that is not

one.



THE BIOLOGICAL MIDDLEWARE TAX | 2026 Market Analysis

MACROECONOMIC CONTEXT

The Productivity Vacuum That Makes This Urgent

Any trillion-dollar market opportunity requires a stable macroeconomic foundation to be credible.
The 2025-2026 environment provides one; though not through growth optimism. It is the
stagnation of productivity, not the acceleration of it, that creates the demand pull for friction
elimination.

The IMF's October 2025 World Economic Outlook projects global GDP growth stabilizing at
3.0-3.2% annually through 2027, characterizing the current environment as one of "dim
prospects" in which "resilience is giving way to warning signs." The World Bank echoes this,
identifying higher trade costs and policy uncertainty as primary risks to near-term growth. This is
not the environment in which enterprises can rely on top-line expansion to absorb operational
inefficiency.

McKinsey Global Institute research documents that advanced-economy productivity growth has
slowed by approximately one percentage point since the Global Financial Crisis, a
persistent structural drag that directed investment in Al and automation is now expected to
address. The implication for enterprise software buyers is direct: the productivity lever that labor
expansion once provided has been exhausted. The only remaining source of margin expansion,
in a low-growth environment, is the elimination of internal friction.

In a 3% growth world, the only path to margin expansion is
operational efficiency. The Friction Economy is where that efficiency
is hiding.

Gartner's 2025 analysis identifies what it calls an "uncertainty pause", a strategic suspension of
net-new technology spending driven by geopolitical risk and budget scrutiny. Critically, however,
this pause is not suppressing Al and GenAl investment. Competitiveness remains the primary
reason enterprises invest in technology change even in a constrained environment, and GenAl
features are now described by Gartner as "ubiquitous across software already owned and
operated by enterprises." The Friction Economy exists at the intersection of these two forces:
organizations under pressure to cut costs while simultaneously deploying Al that reveals how
much friction their existing architecture contains.

Macroeconomic 2026 2027 Implication for RaaS
Indicator Forecast Forecast

Global GDP growth (IMF) 3.2% 3.1% 3.0% Productivity gains replace growth as
margin lever
Global trade flow growth 3.5% 3.5% 3.5% Stable volume; friction costs increasingly

(World Bank) intolerable
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Macroeconomic 2026 2027 Implication for RaaS

Indicator Forecast | Forecast

Global inflation 4.5% 4.2% 4.0% Labor costs rising; automation premium
(converging) increases

Advanced economy 48%  4.8% 4.8% Tight labor markets increase cost of
unemployment biological middleware

Sources: IMF World Economic Outlook, October 2025; World Bank Global Trade Update, December 2025; McKinsey
Global Institute, "Investing in Productivity Growth," 2024.

This analysis is based on publicly available primary research. All methodology assumptions are disclosed explicitly in the Works
Cited section.



FRICTION BUCKET 1

The Maintenance Tax: $1.4 Trillion in Legacy Debt
Service

The first and largest component of the Friction Economy is the capital that global enterprises
dedicate each year not to building new capabilities, but to keeping existing ones from collapsing.
This is the Maintenance Tax: the cost of sustaining legacy architectures, monolithic ERPs,
COBOL mainframes, fragmented database structures, that were designed for a pre-cloud,
pre-Al era and are too deeply embedded in operational workflows to retire.

The Baseline: Global IT Spend

The $6 trillion IT spend figure underpinning this analysis is not an estimate, it is the most current
primary research available. Gartner's February 2026 forecast projects worldwide IT spending at
$6.15 trillion in 2026, representing 10.8% growth from 2025 and the first time global IT
spending has broken the $6 trillion threshold. This is the authoritative baseline for the analysis.

‘ IT Spend Category 2025 ($M) 2026 ($M) Growth (%)

Data Center Systems $496,231 $653,403 31.7%
Devices $788,335 $836,417 6.1%
Software $1,249,509 $1,433,633 14.7%
IT Services $1,717,590 $1,866,856 8.7%
Communications Services $1,303,651 $1,365,184 4.7%
Total $5,555,316 $6,155,493 10.8%

Source: Gartner, Inc., "Gartner Forecasts Worldwide IT Spending to Grow 10.8 Percent in 2026," February 3, 2026.

The Run/Grow/Transform Split

The critical question is what proportion of this $6.15 trillion is maintenance versus
transformation. IT organizations have historically categorized spending into "Run the Business"
(RTB), "Grow the Business" (GTB), and "Transform the Business" (TTB). Primary research from
Gartner and Forrester consistently identifies the Run segment as the largest.

Forrester's Global Tech Market Forecast identifies modernization of legacy systems as a
primary driver of the $4.9 trillion tech spend projected for 2025, with Software and IT Services
combined accounting for 66% of global technology spend. Crucially, Gartner notes that GenAl
features are now "ubiquitous across software already owned and operated by enterprises”, and
that "these features cost more money," effectively increasing the maintenance burden of the
existing stack through vendor-imposed Al surcharges.
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Figure Validation

The $1.4 trillion claim represents 22.7% of the total $6.15 trillion 2026 IT spend. Applied
specifically to the Software and IT Services categories, the $3.3 trillion segment where legacy
maintenance is concentrated, the $1.4 trillion represents 42.4% of that addressable layer,
closely aligning with the 40% claim when applied to the correct denominator.

Methodology note: The 40% figure is applied to the Software and IT Services portion of IT spend
($3.3T), not the total including hardware and telecom. This is the appropriate denominator and

roduces a figure ($1.4T) that aligns with primary research. Applying 40% to the full $6.15T
would produce a figure (~$2.5T) that overreaches the evidence.

A further consideration is what analysts call "classification gaming": ClOs frequently label
projects as transformation to secure budget approval when the underlying work is upgrading or
integrating legacy ERP modules. This systematic mislabeling suggests the $1.4 trillion figure
may undercount the true maintenance burden, making it a conservative rather than aggressive
estimate.

The $1.4 trillion Maintenance Tax is conservative. Classification
gaming means a significant portion of ‘transformation’ spend is
actually legacy debt service in disguise.

The RaaS Opportunity in Bucket 1

Every dollar a CIO shifts from "Run" targets to "Resolution" targets is a structural reallocation of
capital. Halving the legacy maintenance burden, from 40% to 20% of software and services
spend, would free approximately $660 billion globally for genuine innovation investment. The
mechanism for that shift is not rip-and-replace migration (which consistently fails), but the
High-Fidelity Repository: a graph-structured data and logic layer built over existing systems that
allows Al agents to execute resolutions without requiring the legacy stack to be modernized first.

Sources: Gartner, "Gartner Forecasts Worldwide IT Spending to Grow 10.8% in 2026," February 2026; Forrester, "Global
Tech Spend to Surpass $4.9 Trillion in 2025," 2025; Gartner, "Run, Grow and Transform the Business IT Spending,"
Service Industry Association, 2016 (methodology framework).
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FRICTION BUCKET 2

The Biological Middleware Tax: $600 Billion — and
Almost Certainly More

The most structurally significant, and most underestimated, component of the Friction Economy
is what we call the Biological Middleware Tax: the cost of human labor deployed not to create
value, but to compensate for the failure of systems to interoperate. When a finance analyst
spends three hours manually reconciling two databases that should sync automatically, or a
supply chain coordinator re-keys data from a PDF into an ERP, that person is functioning as
biological middleware, a human API call between systems that were never designed to
communicate.

The original thesis quantifies this at $600 billion. The research suggests this figure is highly
conservative. The true economic drag of biological middleware, measured against the full
population of affected knowledge workers, is likely three to four times larger.

The Knowledge Worker Population

Establishing the size of the affected workforce requires care. IDC and McKinsey research
provides a range of estimates depending on the definition applied. McKinsey's Future of Work
research identifies 300 million computer-based office workers across eight major economies
alone, a figure that does not include comparable workers in emerging markets. A narrow
definition focusing on specialized technical workers yields approximately 230 million globally.

‘ Knowledge Worker Segment Populatlon (Millions) Confidence Level

Narrow (specialized/technical) 230M High

Core office workers (8 major economies) 300M Medium

Expansive (including managers) 500M+ Low

Thesis estimate (targeted subset) 150M Conservative — likely finance,
HR, admin

The 150 million figure in the original thesis is therefore significantly below the research
baseline, targeting a subset of the global population most affected by data silos. This is
methodologically conservative and appropriate for the base case, but it means the headline
$600 billion figure already has substantial upside built in.

Source: McKinsey Global Institute, "The Future of Work After COVID-19," February 2021; IDC Knowledge Work
Automation research, 2023-2025.

The 30% Reconciliation Tax: Is It Defensible?
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The claim that knowledge workers spend 30% of their time on manual data reconciliation is not
only defensible, it appears to be a conservative baseline across multiple functions where this
has been measured specifically.

Reconciliation Time Primary Observation
Estimate

Finance (month-end 30-50% of team time Reconciliation is the single largest bottleneck in
close) close processes
Data science / analytics 70% on data preparation Only 30% of time left for actual analysis
Marketing operations 40% on manual Campaigns delayed weeks due to system
workarounds fragmentation
HR / people operations 30%+ time waste Driven by poor system integration across HRIS
platforms
Education / assessment Up to 80% on Extreme case; included for range illustration
reconciliation
Thesis assumption 30% Baseline — below the functional evidence in most
categories

Across every function where this has been measured, 30% appears to be a floor rather than a
midpoint. In the most data-intensive roles, finance and data science, the proportion of time
spent on reconciliation rather than value creation is substantially higher.

ervices specifically, where primary research supports 30—50%, using 30% understates the

The 30% figure is used throughout this analysis as the conservative baseline. For financial
opportunity in the sector where RaaS adoption will likely be fastest.

The Dollar Value: Why $600B Is a Floor

Applying a globally adjusted fully-loaded labor cost to the 150 million worker population at 30%
time waste produces a figure of approximately $2.26 trillion in total labor friction. The $600
billion claim represents approximately 26% of this total, the portion estimated to be directly and
immediately automatable by Al agents in the near term, rather than the full theoretical
maximum.

McKinsey's "Gen Al: A Cognitive Industrial Revolution" (June 2024) estimates the potential
economic impact of automating knowledge work tasks at $5.2 trillion to $6.7 trillion based on
the salary spend of 230 million impacted workers, a figure that dwarfs the original thesis claim
and suggests the $600 billion represents a narrow, near-term capture estimate rather than the
full opportunity.

$600 billion is not the ceiling of the biological middleware
opportunity. It is the floor of what Al agents can address in the next
24 months. The full economic stake is 3—4x larger.
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The Fat Tail: Risk, Not Just Efficiency

Quantifying biological middleware purely as a productivity cost understates the full case. Manual
data movement between systems creates operational risk that periodically crystallizes into
catastrophic loss. The most documented example is the JPMorgan Chase "London Whale"
trading incident, in which a series of manual spreadsheet errors, including a copy-paste mistake
in a risk model, contributed to a $6 billion loss. The incident is not an outlier in type, only in
maghnitude.

Research on spreadsheet reliability consistently shows error rates that would be unacceptable
in any engineered system. RaaS agents eliminate not just the time cost of manual reconciliation
but the tail risk of human-induced data errors in high-stakes pipelines, a benefit that actuarial
pricing would value considerably above the pure labor cost.

Timeline for Al Addressability

The addressability of biological middleware friction is already underway. McKinsey's 2025
workplace Al report finds that 45% of managers reported Al has already lived up to
expectations in improving team efficiency. Al-native architectures have demonstrated the ability
to reduce data analysis preparation time by up to 93%, effectively inverting the 70/30 ratio of
reconciliation to analysis that currently characterizes data-intensive roles.

The primary barrier to capturing this friction is no longer technical capability. It is organizational
inertia and the absence of a pricing model that aligns vendor incentives with the realization of
these efficiency gains. RaaS is designed specifically to remove that barrier.

Sources: McKinsey Global Institute, "The Future of Work After COVID-19," February 2021; McKinsey, "Gen Al: A
Cognitive Industrial Revolution," June 2024; McKinsey, "Superagency in the Workplace," 2025; Forrester research on
finance and HR reconciliation costs.
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FRICTION BUCKET 3

Supply Chain Friction: $400 Billion in Paper-Based
Drag

The third component of the Friction Economy is the least abstract. It is visible in every port
where containers wait on paper customs declarations, in every shipping corridor rerouted
because a Bill of Lading could not be digitally verified, and in every manufacturing line stalled
because a supplier's ERP system does not communicate in real time with a buyer's
procurement platform.

The original thesis claims that Al-driven agentic logistics could resolve $400 billion of global
trade friction by 2027. This is the most precisely validated of the three buckets, and the most
geopolitically sensitive.

The Baseline: Global Trade Volume

UN Trade and Development (UNCTAD) projected in December 2025 that global trade would
exceed $35 trillion for the first time, driven by a $1.5 trillion rise in goods trade and a $750
billion rise in services trade. This is the authoritative baseline for the logistics friction calculation.

The Friction Surcharge: Is 5-7% Defensible?

Identifying a single global friction percentage is inherently difficult — trade costs vary
significantly by corridor, commodity type, and regulatory environment. The primary research
provides compelling proxies rather than a single consolidated figure.

‘ Friction Factor _ Geographic Scope

Al-driven customs clearance 22-30% faster clearance Asia-Pacific (RCEP data)

improvement

Red Sea/Suez Canal disruption 42% drop in canal trade volume  Global shipping routes, 2025

impact

New trade restrictions imposed 2,565 new measures (first 10 Global — 5x the 2015 rate
months of 2025)

Sovereign cloud compliance $80B in geopatriation spending Global enterprise IT

friction

Intra-RCEP trade growth 12% annual growth projected Asia-Pacific

(Al-enabled)

Figure Validation
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The $400 billion claim represents approximately 1.14% of the $35 trillion global trade volume.
If total trade friction is 5-7% of trade value, implying a total friction pool of $1.75 trillion to $2.45
trillion, the $400 billion figure requires Al agents to eliminate roughly 16—23% of that total
surcharge. This is a realistic near-term penetration assumption, particularly when focused on
the most document-intensive and logistics-complex trade corridors.

The RCEP region is the most immediately addressable: intra-RCEP trade is growing at 12%
annually, and regional data shows Al-driven customs technology already achieving 22—30%
clearance time reductions in pilot deployments. Applying a 20% friction reduction to intra-RCEP
trade alone produces a figure that is consistent with the $400 billion thesis claim.

ssessment: The $400 billion figure is the most directly defensible of the three buckets. It is

athematically consistent with documented regional improvement rates applied to a well-cited
trade volume baseline, and represents a sub-2% penetration of total trade value, a conservative
target for a 2-year horizon.

The Geopolitical Dimension

A second-order dynamic makes the logistics friction opportunity more durable than it might
otherwise appear. The 2,565 new trade restrictions imposed in the first ten months of 2025, five
times the rate of 2015, represent a structural increase in documentation complexity that is
unlikely to reverse regardless of geopolitical trajectories. Every new restriction is a new
compliance workflow, a new form, a new potential point of human error.

Gartner's February 2026 forecast of $80 billion in sovereign cloud spending represents a
parallel friction vector: the "geopatriation" of data for regulatory compliance adds cross-border
interoperability requirements that further increase the documentation burden. Al agents that can
navigate fragmented geopolitical corridors, managing different tariffs, different standards,
different sovereign data requirements, will capture disproportionate value from this environment.

Sources: UN Trade and Development (UNCTAD), "Global Trade Update," December 2025, Gartner, "Gartner Says
Worldwide Sovereign Cloud laaS Spending Will Total $80 Billion in 2026," February 2026; Sparkco/RCEP Industry
Disruption Forecasts, November 2025; World Bank Global Trade data, 2025.
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CROSS-CUTTING ANALYSIS

Overlap, Aggregation, and the Clean TAM

Rigorous TAM analysis requires confronting the overlap between buckets before presenting an
aggregate figure. The three friction categories in this analysis are causally related, which
creates both a double-counting risk and a systemic insight about how the Friction Economy
perpetuates itself.

The Causal Chain

The relationship between the three buckets is not coincidental. Legacy systems (Bucket 1) fail
to interoperate, which forces knowledge workers to perform manual reconciliation (Bucket 2).
The same integration failures that manifest internally also manifest externally in supply chain
documentation gaps (Bucket 3). The Friction Economy is not three independent problems, it is
one problem expressing itself at three different layers of the enterprise.

This causal structure has two implications for the TAM. First, resolving Bucket 1 (legacy
architecture) will naturally reduce the costs in Buckets 2 and 3; meaning the highest-leverage
RaaS intervention is at the infrastructure layer. Second, the three buckets cannot be simply
added without adjustment, because a portion of the Bucket 2 labor cost is the human face of the
Bucket 1 infrastructure failure.

Overlap Quantification

The most significant overlap is between Bucket 1 (IT maintenance) and Bucket 2 (labor friction).
Industry standards for the labor component of IT maintenance suggest that 50—-60% of the
maintenance budget is personnel-related, IT staff who are, in effect, performing reconciliation
and integration work for the systems they manage. However, Bucket 2 specifically focuses on
end-user knowledge workers in finance, HR, marketing, and operations, not IT staff, which
substantially limits the double-counting.

A conservative estimate of the overlap between Buckets 1 and 2, based on the proportion of
knowledge workers performing IT-adjacent reconciliation tasks, is 15-20% of the combined
Bucket 1 + 2 total. This produces a clean TAM adjustment of approximately $200-$400 billion
against the unadjusted $2.4 trillion aggregate.

Methodology disclosure: The 15-20% overlap estimate is a derived assumption based on
industry norms for IT labor composition, not a directly cited primary figure. It is included for
analytical completeness and is flagged as an estimate. Readers conducting independent
validation should apply their own sector-specific overlap assumptions.

Additional Friction Categories Not Captured



The three-bucket framework, while comprehensive for the purposes of this analysis, understates
the total friction economy by omitting two material categories identified in the 2025-2026
research:

Digital Sovereignty Friction: Gartner forecasts $80 billion in sovereign cloud spending by
2026, driven by a 20% shift of workloads from global to local cloud providers for regulatory
compliance. This geopatriation of data creates cross-border interoperability friction that Al
agents must navigate, and represents a cost center that grows with geopolitical fragmentation.

Cybersecurity Technical Debt: Forrester research identifies a growing sub-segment of the
$1.86 trillion IT Services market dedicated to mitigating security risks from legacy systems. This
"protection friction", capital spent to prevent loss rather than create value — is directionally
consistent with the Bucket 1 thesis but represents a distinct mechanism that deserves separate
quantification in future research.

Legacy maintenance (Bucket 1) $1.1T $1.47 $1.8T
Biological middleware (Bucket 2) $400B $600B $2.2T
Logistics friction (Bucket 3) $300B $400B $650B
Additional categories (sovereignty, — — $200B
cyber)

Unadjusted total $1.8T $2.4T $4.85T
Overlap adjustment (15-20%) -$270B -$360B -$650B
Clean TAM $1.53T $2.04T $4.2T

The Base Case clean TAM of approximately $2.0-$2.4 trillion is the figure this analysis
ecommends for institutional presentations. The Bear Case assumes constrained Al penetration
nd conservative worker population estimates. The Bull Case assumes the full McKinsey
nowledge worker population, 50% reconciliation rates in finance, and inclusion of
overeign/cyber categories, plausible but not the recommended institutional headline.
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SECTORAL ANALYSIS

Where the Friction Concentrates: High-Value Entry
Points

The Friction Economy is not evenly distributed across industries. It concentrates in sectors with
heavy regulatory requirements, complex physical supply chains, and high data-integrity
obligations. Understanding where friction is most acute determines where RaaS adoption will be
fastest and where the earliest, clearest ROl cases will be made.

Financial Services: The Epicenter

Financial services represent the highest concentration of biological middleware friction.
Forrester indicates that more than 40% of European tech spend and 63% of US tech spend
is driven by financial services, insurance, and professional services. In these sectors, data
reconciliation is not a side task, it is the core operation.

‘ Financial Services Friction Indicator Value

Organizations still taking 10+ business days for month-end close 25%

Average SaaS applications managed by mid-size firms (51-500 130 apps
employees)

Average software spend per employee at mid-size firms ~$8,000/year
Finance team time on reconciliation (month-end close) 30-50%

Target for Al-driven reduction in reconciliation cycle 8 days — 3 days

The fragmentation of SaaS stacks is itself a primary driver of the biological middleware tax. A
mid-size firm managing 130 applications, most of which do not natively integrate, creates a
reconciliation surface area that scales with application count. Al agents that can operate across
this fragmented stack via standard protocols (MCP) without requiring point-to-point integration
are the natural solution architecture.

Manufacturing and Electronics: The Trade Engine

Electronics trade grew 14% in late 2025, supported by Al-related demand. For the
manufacturers supplying this growth, logistics friction is measured in transit time and working
capital. A 25% reduction in Asia-Pacific transit times, achievable through Al-driven customs
documentation, translates directly to a reduction in the capital tied up in transit inventory, a
material benefit on the balance sheet of any global manufacturer.

The automotive sector's 4% trade decline in the same period illustrates the bifurcation
underway: traditional industries struggling with supply chain waste while Al-integrated sectors
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capture growth. This divergence will accelerate, making the logistics friction opportunity
increasingly concentrated in sectors that adopt agentic resolution earliest.

Modernization as a Service: The Bucket 1 Entry Point

A burgeoning sub-segment of the legacy maintenance opportunity is what analysts are
beginning to term Modernization as a Service (MaaS): the use of Al to convert legacy code to
modern architectures with guaranteed conversion accuracy. Gartner and IDC identify a shortage
of approximately 1.4 million software developers globally, a gap that makes traditional manual
replatforming economically and practically impossible at the scale required.

Maas is the tactical manifestation of RaaS for Bucket 1: the vendor is paid not for the migration
software license, but for the successful resolution of the legacy code into a cloud-native or
Al-accessible state. This is outcome-based pricing applied to technical debt, and it is the
clearest early proof point for the RaaS model in an enterprise context.

Sources: Forrester Global Tech Spend Forecast 2025; Gartner IT Spending analysis 2025-2026; UNCTAD Global Trade
Update December 2025; Gartner Sovereign Cloud forecast February 2026.
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INVESTMENT CASE

The Resolution Economy: Sizing the Capture
Opportunity

A TAM of $2.4 trillion defines the size of the problem. What matters for an investment case is
the size of the capture: what proportion of this friction can be harvested by RaaS vendors, over
what timeline, at what margin?

The Unit Economics of Resolution

The strategic underpinning of the RaaS capture opportunity is a two-order-of-magnitude
difference in the unit cost of cognitive labor. A knowledge worker performing biological
middleware tasks costs approximately $50,000-$150,000 annually in fully-loaded terms. The
same cognitive task, executed by an Al agent, costs approximately $1,000-$5,000 per year in
compute, a 30x to 50x cost reduction. This differential is the economic engine of RaaS
adoption, and it compounds as model inference costs continue to decline.

A 30x unit cost advantage is not a pricing opportunity. It is a
structural realignment of where value is created in the enterprise.
RaasS is the commercial mechanism for capturing that realignment.

Penetration Rate and Timeline

Primary research suggests a bifurcated adoption curve. In software (Bucket 1), GenAl features
are already described as ubiquitous in 2026, and 73% of CFOs report actively streamlining
workflows with automation. The implementation phase has begun. In logistics (Bucket 3), the
"offensive” move to Al-driven customs is projected across the 2025-2035 window, with early
gains already recorded in RCEP pilot deployments.

For the biological middleware bucket, the timeline is determined not by technical readiness but
by organizational change management. The evidence suggests that the first 20-30% of friction
is addressable within 24 months for organizations that commit to it, which is where the base
case TAM figures are anchored.

Adoption Phase Timeline Friction Primary Sector
Addressable

Early adoption 2025-2026 5-10% of total Financial services, tech-native
(current) friction enterprises

Mainstream 2027-2028 20-35% of total Manufacturing, professional services,
deployment friction logistics

Full market 2029-2030 40-60% of total All enterprise sectors

penetration friction



The Macroeconomic Multiplier

The resolution of the Friction Economy is not merely a software sector story. McKinsey
estimates that if Al agents can address even half of the total friction identified in this analysis,
the resulting productivity boost could add 3.5% to global GDP by 2030, a $19.9 trillion injection
into the global economy over the remainder of the decade. For the institutional investor, the
RaaS thesis is the commercial layer of that macroeconomic productivity recovery: the pricing
model that determines who captures the financial value of the efficiency gains.

The Self-Tax Framing for Board Conversations

The most effective framing for a board or CEO conversation is not a TAM figure, it is the
Self-Tax: the amount the organization is paying today to sustain friction that does not need to
exist.

‘ The Self-Tax Audit Question for the Board

Maintenance Tax What % of your IT budget is sustaining systems that cannot support the
work you need to do next year?

Biological Middleware Tax How many FTEs in your organization are functioning primarily as human
APIs between systems?

Logistics Friction Tax What is the working capital cost of your current transit times, and how
much of it is documentation delay?

Total Self-Tax What would your operating margin look like if you resolved half of each of
these?

The Self-Tax framing converts the abstract $2.4 trillion TAM into a specific number on a specific
alance sheet. Every organization's number is different, and every one of them is larger than
their CFO thinks it is.
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CONCLUSION

The $2.4 Trillion Case for Resolution

The Friction Economy is not a theoretical construct. It is a measurable, documented drag on
global enterprise productivity, validated by the most authoritative research institutions in
technology, economics, and trade. The $2.4 trillion figure that anchors the RaaS market thesis is
not an aggressive claim. It is a conservative base case, supported by primary citations from
Gartner, McKinsey Global Institute, UNCTAD, Forrester, the IMF, and the World Bank, and likely
understated by the evidence in two of the three buckets.

The structural conditions for rapid RaaS adoption are present. Al agents capable of performing
the cognitive tasks underlying all three friction categories are commercially deployed. The
macroeconomic environment, low growth, tight labor, rising Al costs for traditional software
vendors, creates urgent demand for a model that prices software on outcomes rather than
access. And the unit economics, with a 30x cost differential between human and Al task
execution, make the customer-side case for RaaS compelling at any reasonable penetration
assumption.

The transition from the Seat Economy to the Resolution Economy will not happen uniformly or
instantaneously. But the direction is settled, and the pace is accelerating. The organizations,
vendors and buyers alike, that develop a clear view of their friction exposure and a credible
mechanism for resolving it will be the ones who define the economics of enterprise software for
the next decade.

The era of paying for access is over. The era of paying for resolution
has begun. The $2.4 trillion question is who captures it.
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4. McKinsey Global Institute, "The Future of Work After COVID-19," February 2021. [Bucket 2
— knowledge worker population baseline; 300M office workers across 8 economies]



5. McKinsey Global Institute, "Gen Al: A Cognitive Industrial Revolution," June 2024. [Bucket 2
— $5.2T-$6.7T automation impact estimate]

6. McKinsey, "Superagency in the Workplace: Empowering People to Unlock Al's Full Potential,"
2025. [Bucket 2 — 45% of managers reporting Al efficiency gains; 73% of CFOs automating
workflows]

7. McKinsey Global Institute, "Investing in Productivity Growth," 2024. [Macroeconomic context
— 1pp productivity growth slowdown since GFC]

8. UN Trade and Development (UNCTAD), "Global Trade Update," December 2025. [Bucket 3
baseline — $35T global trade volume]

9. International Monetary Fund, "World Economic Outlook," October 2025. [Macroeconomic
context — GDP growth forecasts, "dim prospects" characterization]

10. World Bank, "Global Trade Has Remained Resilient So Far, But a Sharp Slowdown |s
Underway," 2025. [Macroeconomic context — trade growth risks]

11. Gartner, Inc., "Gartner Says Worldwide Sovereign Cloud laaS Spending Will Total $80 Billion
in 2026," February 2026. [Additional friction category — digital sovereignty]

12. Sparkco / RCEP Industry Disruption Forecasts, November 2025. [Bucket 3 — Al customs
clearance 22-30% improvement; RCEP 12% trade growth]

Methodology Disclosures

The 40% legacy maintenance ratio is applied to the Software and IT Services portion of IT
spend ($3.3T), not the total $6.15T, as this is the appropriate denominator for where legacy
maintenance costs reside. Applying it to the total would overstate the figure.

The 15-20% overlap adjustment between Bucket 1 and Bucket 2 is a derived estimate based
on industry norms for the labor component of IT maintenance budgets (50-60%
personnel-related) and the proportion of knowledge workers in IT-adjacent roles. It is not a
directly cited figure and is disclosed as a methodology assumption.

The $600B biological middleware figure represents the directly and near-term automatable
portion of the total labor friction pool, estimated at approximately 26% of the full $2.26T labor
friction calculation. This is a conservative near-term capture estimate, not the full theoretical
maximum.

The $400B logistics figure represents approximately 1.14% of total trade volume and 16-23% of
the estimated 5-7% friction surcharge, a penetration rate validated as consistent with regional
pilot data from RCEP deployments.
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