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Al adoption is uneven across sectors

e Al exposure is broad, but concentrated primarily in white-collar, cognitively intensive occupations
(Felten et al. 2021; Eloundou et al. 2023).
e These occupations cluster in specific sectors (e.g., finance, professional, and information services).

Source: Anthropic.



Augmentation vs. automation

Augmentation — labor-augmenting
A worker assisted by Al is more productive at the tasks they already do.

Automation — task-displacing
Al takes over tasks that workers used to do.

A deliberate simplification. Real Al adoption is almost certainly a mix of both, in proportions
that vary across sectors and over time. We treat them as polar cases to isolate the distinct
macroeconomic mechanisms each one triggers.



Question. How does the type of Al (augmentation vs. automation) and the size of the
Al-adopting sector alter the short-run inflation—unemployment trade-off facing a central bank?

Approach. Two-sector New Keynesian model with:

e Task-based production microfoundation
e Sticky prices (Rotemberg) and downward nominal wage rigidity

e Al confined to one sector

Contribution. We embed the augmentation—automation distinction in this setting — recasting
Al adoption as a short-run stabilization problem, where the inflation and unemployment
consequences depend not only on the type of Al, but also on the size of the Al-adopting sector
and the stance of monetary policy.



Five findings

1. Monetary policy faces a trade-off, it cannot restore jobs in the Al-affected sector without
raising inflationary pressure in unaffected sectors.

2. Augmentation (benign case for workers) still generates a trade-off and causes

unemployment.

3. Automation (adverse case for workers) worsens the trade-off and requires more monetary
accommodation at a higher cost of inflation.

4. The scope of adoption can affect the problem’s magnitude, not its existence.

5. Aggregate inflation is a reliable signal under Automation — but a potentially misleading

one under Augmentation.



The Model



Households

Two sectors, A and B — only B adopts Al.

Representative household. Cobb—Douglas preferences over sectoral goods,

C=Ci¥Cg, w = sector-B expenditure share.

e Fixed nominal shares: PsCa = (1 —w)X, PpCg=wX.

e Labor endowments Ny + Ng = 1 are sector-specific, supplied inelastically, and immobile across
sectors.



Production: a task-based microfoundation

Each firm within a sector completes a continuum of tasks z € [0,1]. Tasks [0, a;] are feasible
for both capital and labor; tasks (¢;, 1] require labor.

Cost ordering assumption. On capital-feasible tasks capital is cheaper in effective units,
R;/Zj < W;/A;, so assigning [0, o] to capital and («, 1] to labor is cost-minimizing.

Capital Labor

0 Qj 1

Cost minimization yields the following sector-level production function in equilibrium,
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Augmentation and automation map to distinct primitives: within-task productivity Ag and the
task boundary ag.




How the shocks enter the model
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The boundary ag does not move.

Ag unchanged; the task boundary itself
moves.



Sticky prices and downward nominal wage rigidity

Timing. Both rigidities bind only in the impact period (a la Guerrieri et al. 2021). Prices and
wages are flexible thereafter.

Sticky prices (Rotemberg). Firms face quadratic price adjustment costs, governed by ¢.
Impact-only = no forward-looking term, yields a static pricing equation relating P; to the
desired price P! = ;i MCj:

Pi(P;—1) = H(%'* %), K= ¢ — 0 flexible.

Downward nominal wage rigidity. Workers are unwilling to accept nominal wage
reductions: W; > W, _;.

e When labor demand falls short of N, the floor binds: L; < Nj;, rationing at p; = L;/N;, and
uj = 1-— Lj/Nj.

Prices can't fully adjust and wages can't fall = labor-demand shortfalls become unemployment.



Monetary policy: one instrument, two sectors

The instrument. The CB sets the policy rate (i), which maps directly to aggregate nominal
expenditure (X) via the Euler equation: lower i = higher X = more accommodation.

The dilemma. Any monetary accommodation raises nominal demand in both sectors in fixed
proportion — Cobb—Douglas shares pin the split:

PACA:(l—UJ)X, PBCB:LUX.
The CB sets the level of demand, not its allocation across sectors.

Fixed shares = policy cannot route demand to one sector and stabilizing employment in B
requires accommodating both at once = restoring full employment in B requires
accommodation that creates inflationary pressure in A.



Experimental design

e Setup. Sector B is the Al-adopting sector: expenditure share and labor endowment both
equal w = 0.30, with capital perfectly inelastic in the short run. Prices normalized to one.

e Remaining parameters standard (full calibration in the paper).

e Two shocks, in isolation. An augmentation shock (AAg = 0.03) and an automation
shock (Aag = 0.04), each a deviation from a full-employment steady state, sized to
deliver the same sector-B potential-output gain.

What the figures show. This is not a dynamic IRF — we solve a single impact period. Each
value of i on the horizontal axis is a distinct impact-period equilibrium, and the figures trace
the menu of outcomes (7, u, Pj, L;) the CB selects by choosing i.
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The Sectoral View



Augmentation at the sectoral level

e Augmentation makes workers more productive and lowers costs — but incomplete price pass-through
means the demand boost only partly offsets the labor-saving, labor demand falls, and the wage floor
converts the shortfall into unemployment.

e A price-stickiness phenomenon—it vanishes under flexible prices.

e Augmentation: Aj = 1.48pp.
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Automation at the sectoral level

Automation moves tasks from labor to capital. Each firm finds automation cost-saving, but because
capital is inelastic in the short-run, simultaneous adoption drives up the rental rate — the
capital-substitution externality overwhelms the firm-level saving and raises unit costs.

Rising unit costs push prices up and depress real demand, and displacement occurs from automation
directly—both reduce labor demand and the wage floor converts the shortfall into unemployment.

Persists even when prices are flexible — DNWR is the binding friction.

Automation: Aj = 3.34pp
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The Aggregate View



Phillips curve: Augmentation

A+B capacity

Aggregate inflation 7, (%)

A capacity, B slack
\ A+B slack
0
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e Aggregating sectors yields a piecewise linear Phillips curve with two kinks—one where A reaches capacity
and another where B does.

e Cutting rates moves left (lower u). The middle stretch — A capacity, B slack — is the sectoral wedge.
e Past iss, no rate closes B's slack without overheating A.

e Augmentation lets the bank cut to near full employment at low inflationary cost.
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Phillips curve: Augmentation & Automation

—— Augmentation
== Automation

Aggregate inflation 7, (%)

0 1 2 3 4
Aggregate unemployment u (%)

e Same kinked shape, same sectoral-wedge mechanism — compare position, not shape.
e Automation’s curve sits up and to the right — a worse inflation—unemployment menu at every u

e Stars indicate equilibrium selection from Taylor rule i = i** + 1.5 — 1.0u.
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Sector size: where the asymmetry bites

Increasing the size of the Al sector scales weight and endowments together — Ng = w,
Ng =1 — w — so w reweights both aggregates:

T (1-w)ma+wmrs,

u = wup.

Inside the wedge, m4 > 0 under both shocks — but 7g is negative under Augmentation and
positive under Automation.

e Augmentation — larger w lets mg < 0 offset w4 and bury the wedge.

e Automation — both positive, so w scales u and 7 together, no offset.
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Phillips curves

across sector size

(a) Augmentation

(b) Automation
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e As w grows, the curve flattens and shifts down — full employment overheats a shrinking A, and the
do-nothing rate leaves more aggregate slack.

e The sign of g is the key difference — under Augmentation, deflation in B offsets inflation in A,
potentially hiding the trade-off; under Automation, both sectors inflate together.
e Headline inflation is an unreliable indicator under Augmentation when the Al sector is large.
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Phillips curves

across sector size

(a) Augmentation

(b) Automation
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e As w grows, the curve flattens and shifts down — full employment overheats a shrinking A, and the

Aggregate unemployment u (%)

do-nothing rate leaves more aggregate slack.

e The sign of g is the key difference — under Augmentation, deflation in B offsets inflation in A,

Aggregate unemployment u (%)

potentially hiding the trade-off; under Automation, both sectors inflate together.
e Headline inflation is an unreliable indicator under Augmentation when the Al sector is large.
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Phillips curves across sector size

(a) Augmentation (b) Automation
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e As w grows, the curve flattens and shifts down — full employment overheats a shrinking A, and the
do-nothing rate leaves more aggregate slack.

e The sign of g is the key difference — under Augmentation, deflation in B offsets inflation in A,
potentially hiding the trade-off; under Automation, both sectors inflate together.

e Headline inflation is an unreliable indicator under Augmentation when the Al sector is large.
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Conclusion

1. One aggregate instrument cannot target a two-speed economy costlessly — the sectoral wedge
A= ifh — il > 0,

2. Even Augmentation presents central banks with a trade-off — a labor-enhancing shock still causes
unemployment.

3. Automation poses a harder stabilization problem than Augmentation — Phillips curve shifts up and to
the right.

4. A wider Al footprint changes the wedge's visibility, not its existence.

5. Aggregate inflation tracks the trade-off under Automation but hides it under Augmentation.
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Thank you

Comments and questions welcome



Baseline calibration

Parameter Symbol  Value
Sector-B expenditure share w 0.3

Baseline automation threshold Opaseline  0.30

Variety elasticity € 6
Rotemberg adjustment cost %) 11

Discount factor 153 0.96
Sectoral labor endowments Na, Ng  0.7,0.3
Augmentation shock magnitude AAg +3%
Automation shock magnitude Aog 0.30 — 0.34




Extension: Mobile labor

(a) Augmentation (b) Automation
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e With costly labor mobility, labor flows out of B for both augmentation and automation with partial
accommodation

e The curves flatten and shift inwards: A absorbs accommodation through employment rather than prices,
and B's smaller labor pool clears with less total accommodation.

e Accommodation may delay efficient reallocation by keeping labor in B beyond its long-run equilibrium
level.



Extension: Mobile capital

4 (a) Augmentation 4 (b) Automation
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e Capital flows out of B under augmentation and into B under automation

e Under Augmentation, outflows reduce marginal costs in A, shifting the curve inward — wedge narrows
1.48 — 1.06pp

e Under Automation, inflows raise marginal costs in A via capital scarcity, shifting the curve outward —
wedge widens 3.34 — 4.09pp

e Capital mobility shrinks the wedge under augmentation but amplifies it under automation.



Extension: CES Preferenc

a) fon b ion
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e With CES preferences, expenditure shares respond to relative prices:

Pj 1-0o
si=wilp

e Falling Pg under Augmentation raises sg when o > 1, partially offsetting the labor-saving; rising Pg
under Automation does the opposite.
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