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Why this paper

We talk about Al.

But where is adoption actually happening?
And how do frontier technologies diffuse in
underdeveloped environments?

Limited microdata from developing countries leaves Al

scholarship geographically lopsided.
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Contribution

A scalable, firm-level Al adoption measure
from WBES open-text innovation responses.

Key idea

Rely on how firms describe innovation in their own words,

and use Al to detect Al activity.



Data & Methods
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World Bank Enterprise Surveys 2022-2026

Source: WBES Standardized Dataset Version June 4, 2026
162 countries: 52 HICs, 45 UMICs, 44 LMICs, 21 LICs
Observations: 101,205 firms
Innovators: 19,031 process and 26,356 product
Innovation follow-up questions:
o Please describe in detail the main new or improved
process introduced during the last three years.

e Please describe the main new or improved product or
service introduced during the last three years.
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How the measure works

Innovates? — Yes — Firm describes changes —

keyword match — Al adopter

Dictionary: 358 case-insensitive tokens, anchored in OECD's

Al-193+4-25 and expanded with colloquial firm-language variants.
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What counts as “Al adoption” here?

Firm-level use of technologies for
learning, prediction, or perception.

Examples: machine learning, NLP, computer vision.

External validation
@ USA: WBES 4.5%, within the U.S. Census BTOS range of 3.7-5.4%

@ EU: 14 countries within 1 percentage points; 20 countries within
+2 percentage points



WBES: Process innovation and Al adoption

Share of process innovators adopting Al (%)

18

16

14

12

10

CYPGNQ

om

KWT
®

o

High Al + Low process
innovation

SAU‘
. USA

GRC

Low Al + Low process
innovation

20

Median process
innovation = 15.8%

@®HICs ®@UMICs © (@) ® Group Means

High Al + High process innovation

BHR NLD

DNK

ARG oo ‘
“ FIN

ISL ‘

ESP SWE

LCA .

® wr R

a
LMICs LICs w W \ledian process Al adoption = 1.0% N URY
c oo 0@

30 40 50
Share of firms with process innovation (%)

® BRA NZL

NOR

GTM
®

Low Al + High process innovation

70 80



Share of product innovators adopting Al (%)

WBES: Product innovation and Al adoption
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Conflict-affected economies cluster below the Al frontier
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Training can turn displacement into reallocation

Within-firm Employment Thin Skill-Markets (Low 8s) - Internalize (7' 4)

Effect of Al (3L/0A)

The Reinstatement Effect (The Training Bridge)
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Regression Specification

EmpGrowth; = o + B1ProcessAl; + Ba(ProcessAl; x Training;)
+ B3 Training; + Xy +As+Am+Ar + g

@ OLS estimation, with control-function robustness checks for
selection into training.

@ 1 captures the Al displacement effect.
@ [ captures mitigation through training.

@ B1 + B2 is the Al effect among trained firms.



Findings
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Training offsets process-Al displacement

Dependent Variable: Average Annual Geometric Growth Rate of Permanent Full-time Employees
@ (2 (©)] “ 5 6
All Countries HICs UMICs
Baseline Extended Baseline Extended Baseline Extended

Process Al -4.521%%* -4.679%** -5.218%** -5.285%+* -6.344%* -7.337%%*
(1.151) (1.234) (1.320) (1.431) (2.674) (2.785)
Process Al X Training 5.311%* 4.902%+ 4.902%** 4.241% 8.402%+ 9.299%**
(1.507) (1.628) (1.871) (1.991) (2.983) (3.204)
Training 1.580%** 1.385%** 1.502%** 1.392%** 1.398*** 0.984**
(0.189) 0.207) (0.213) (0.231) (0.416) (0.459)
Observations 81,677 75,638 31,088 28,293 17,642 15,825
Adjusted R? 0.097 0.098 0.074 0.077 0.097 0.102
Baseline Controls Yes Yes Yes Yes Yes Yes
Extended Controls No Yes No Yes No Yes
Industry, City, Year FE Yes Yes Yes Yes Yes Yes
Al Effect with Training 0.302 -0.176 -0.862 -1.656 2.154 2.314

(1.078) (1.211) (1.480) (1.591) (1.556) (2.013)
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Training moves Al's employment effect toward zero
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Process Al, all-firms sample, OLS extended specification. Whiskers show 95% confidence intervals.
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Conflict weakens the training bridge
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Conflict weakens the training bridge
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Takeaway

Process Al can displace workers.
Training helps firms redeploy workers.

Conflict can weaken that bridge.

The policy goal is not Al adoption alone, but Al adoption with

adjustment capacity.

Thank you!





