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1 The Iceberg Decomposition of Labor Exposure

Public debate around artificial intelligence and employment concentrates almost exclusively on
visible technology roles: software engineering, data infrastructure, and digital media. The Mas-
sachusetts Institute of Technology (MIT) and Oak Ridge National Laboratory (ORNL) Project
Iceberg study models N = 151 x 10 workers across J = 923 occupations and K > 32,000 occupa-
tional skills. Its central finding is a structural decomposition of the total national wage bill W into
three disjoint components:

W = Wsurface + Wsubmerged + Wmoat; (1)

where Wgyrtace denotes visible technology-sector adoption, Wsubmergea denotes skills-centered tech-

nical exposure embedded inside traditional non-technology industries, and Wy,..t denotes tasks

anchored in physical dexterity, on-site presence, clinical care, or statutory human liability.
Empirically, the Project Iceberg baseline yields the shares:

W, W,
Seurface = S“%r/f“e ~0.022 ($211B),  Ssubmerged = % ~0.117 ($1.20T), (2)

giving a combined technical skill exposure of Siotal = Ssurface + Ssubmerged = 0.139 (13.9% of wage
value) and a submerged-to-surface multiplier of

A= Ssubmerged _ 11.7 ~ 5.32. )

Ssurface 2.2

For every dollar of wage value visibly disrupted inside the computing and software sector, more than
five dollars of technically automatable cognitive, clerical, financial, and analytical work sits beneath
the surface in manufacturing, finance, healthcare, retail, logistics, and public administration.



2 Role Decomposition Inside Major NAICS Industries

Why do non-technology sectors carry such large submerged exposure? An industry i € {1,...,12}
is not a homogeneous occupation; it is a convex combination of occupational role families r €
{1,...,6} with employment shares 6;, satisfying Z§:1 0;r = 1. Let o™ and o' denote the
mean surface and submerged task-exposure coefficients of role family r. Then industry ¢’s expected

wage-weighted exposure is:
6

Ei=> i (0 4+ ag™). (4)
r=1
The six occupational role families exhibit sharply different technical overlap with current frontier
language and multimodal models:

1. Analytical, Engineering & Technical (o*"f ~ 14.0%, o*"® ~ 34.0%): software, quanti-
tative finance, CAD drafting, legal/tax research, and operations modeling.

2. Administrative, Clerical & Operations Support (asurf ~ 2.5%, a"P ~ 46.0%): schedul-
ing, medical coding, claims triage, invoicing, compliance packets, and procurement logs.

3. Management, Finance & Strategy (o' ~ 2.0%, a*"® ~ 24.0%): budgeting, reporting,
project tracking, and performance synthesis.

4. Sales, Intake & Client Service (o®f ~ 2.2%, a®"® ~ 22.0%): tier-1 customer support,
inside sales, order routing, and catalog management.

5. Skilled Trades, Plant & Transport (o ~ 0.4%, o®"® ~ 4.5%): machining, electri-
cal/plumbing/millwright work, heavy trucking, and line maintenance.

6. Hands-On Clinical, Site & Hospitality (o™ ~ 0.3%, o*" ~ 3.5%): bedside nursing,
emergency medicine, job-site construction, and culinary service.

NAICS Sector Jobs GDP Tip Sub. Total
51 Information, Software & Media  2.1%  5.5% 16.8% 26.4% 43.2%
54 Professional, Scientific & Tech 74% 81% 6.9% 27.1% 34.0%
52 Finance, Insurance & Real Es-  6.0% 20.7%  4.2% 28.6% 32.8%

tate

92 Public Administration 4.8% 11.4% 1.1% 15.9% 17.0%
61 Educational Services 8.9% 52% 1.3% 12.6% 13.9%
31-33 Manufacturing 8.3% 10.3% 1.4% 11.8% 13.2%

42-45 Retail & Wholesale Trade 12.8% 11.9% 1.2% 10.9% 12.1%
62 Healthcare & Social Assistance 14.1%  8.6%  0.9% 10.4% 11.3%
21 Energy, Mining & Extraction 1.6% 3.4% 1.5% 9.8% 11.3%
48-49 Transportation & Ware- 5.1% 4.9% 08% 87% 9.5%

housing

23 Construction 6.1% 44% 05% 54%  5.9%
72 Accommodation & Food Ser- 9.4% 3.6% 04% 4.8% 52%
vices




3 Regional Economies: Why the Rust Belt and Financial Hubs
Diverge

For a regional economy g with industry GDP shares wg;, the local Iceberg ratio Ay, = S;“b / S;“rf
measures how badly tech-sector headcount understates total labor exposure:

A = Zz Wq,i Si,submerged
S Wi si ' (5)
i Wg,i Si,surface

In coastal software hubs such as California (4.8% visible, 13.6% submerged, Aca ~ 2.83) and the
Pacific Northwest (4.4% visible, 12.5% submerged, Apnw ~ 2.84), a large share of Al exposure is
already visible in technology payrolls. By contrast, in the Great Lakes Manufacturing Belt (1.6%
visible, 11.9% submerged, Agy, ~ 7.44), Ontario (2.6% visible, 13.1% submerged, Aox ~ 5.04), and
Alberta (1.6% visible, 9.9% submerged, Axp ~ 6.19), the technology sector looks small on paper
while corporate headquarters, plant scheduling, engineering documentation, banking, and logistics
carry five to seven times as much submerged task exposure.

4 What Gets Wiped Out vs. What Gains Leverage

Task exposure is not identical to immediate job elimination; it measures the fraction of an occu-
pation’s skill bundle where automated systems can substitute for human hours. Occupations fail
when three conditions hold simultaneously:

e High submerged skill overlap (af:ub > 0.35) in routine information routing, transcription, or
boilerplate generation;

o Low physical or environmental variability (purely screen-mediated inputs and outputs);

o Low personal statutory or fiduciary liability (outputs are reviewed downstream by a licensed
engineer, physician, or counsel).

Conversely, workers who combine domain judgment with physical execution or statutory sign-off
experience Al as a complement that compresses administrative overhead rather than a substitute
for their core role.
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