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Context

Covid-19, Ukraine war, US–China tensions ⇒ expose fragility of GVCs.

Debate: de-globalization vs. nearshoring; industrial policy and de-coupling.

Against this background, the rise of digital automation technologies brings
further uncertainty.

ICT ⇒ coordination across distance, lengthening GVCs.

Automation ⇒ task replacement or complementarity.

But: uneven diffusion ⇒ heterogeneous impacts across countries and sectors,
redistributional issues.
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Digital technologies and jobs in GVCs

To understand the technology-labour nexus in a GVC context we decompose
employment into domestic and GVC jobs...

...And in changes in three key drivers:

1 Productivity : the labour required to produce one unit of output.

2 GVC linkages: country-industries’ competitiveness and aggregation within
GVCs.

3 Final demand : changes in demand for final product will affect employment
across country-industries participating to GVCs.

We follow [Pahl et al., 2022] and decompose changes along these three
components.
We then explore their relationship with measures of digital technological change.
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Main results

1 GVCs account for a significant (up to 25%) share of total employment and
follow different patterns from total employment.

2 Productivity and final demand are the main drivers, often working in opposite
directions.

3 The relationship between technology, and employment is nuanced, depending
on the digital technology at hand.

4 Hetereogenous sector-level patterns, structural change is afoot with
employment growth in services, especially GVC jobs.
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Data Sources

OECD ICIO and TiM 2024 release:

Employment changes and GVC jobs.
GFCF in computing equipment.
Complement TiM data with ILO (Employment by sex and economic activity -
ILO modelled estimates,) to maximise country coverage.

TechXposure database [Prytkova et al., 2025]: provides information on
industries’ exposure to 40 technologies grouped in 9 families.

We cover 74 countries and 45 industries.
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GVC-Jobs Matrix

E ′ = a diagonalised vector of employment per unit of value added across all
available ICIO countries.

V = VA per unit of output.

B = Leontief inverse (inter-country/inter-industry linkages).

F ′ = final demand.

Total Employment = E ′ VB F ′

By removing domestic linkages we obtain:

GVC jobs = E ′ V B̂ F ′

E ′V B̂F ′ =

 0 eavbabfb eavbac fc
ebvbbafa 0 ebvbbc fc
ecvbcafa ecvbcbfb 0


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Employment and GVC jobs
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Decomposition Framework

We perform an average polare decomposition
[Dietzenbacher and Los, 1998, Miller and Blair, 2022] of ∆E ′VBF ′:

1 Productivity effect (∆E ′) - i.e. changes in labour per unit of output

2 GVC linkage effect (∆VB) - i.e. changes in the share of value added supplied
to GVCs.

3 Final demand effect (∆F ) - i.e. changes in (global) final demand.

∆EVBF = E ′VBF ′
t1 − E ′VBF ′

t0 = ∆E ′ +∆VB +∆F ′ =

=
(E′

t1 − E ′
t0)VBt0F

′
t0 + (E′

t1 − E ′
t0)VBt1F

′
t1

2︸ ︷︷ ︸
Productivity

+
E ′
t0 (VBt1 − VBt0)Ft1 + E ′

t1 (VBt1 − VBt0)Ft0

2︸ ︷︷ ︸
GVC linkages

+
E ′
t0VBt0 (F

′
t1 − F ′

t0) + E ′
t1VBt1 (F

′
t1 − F ′

t0)

2︸ ︷︷ ︸
Final Demand

(1)
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Total employment decomposition: countries, 2000-2019

Final demand and productivity offset each other
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Total employment decomposition: countries, 2000-2019

GVC linkages account for a higher portion of GVC jobs growth.
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Total employment decomposition: industries, 2000-2019

Structural change towards GVC dominated sectors
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GVC jobs decomposition across income groups
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GVC jobs decomposition across income groups

HIC: mostly demand led GVC;
in services (ICT, business
services, transport) more visible
benefits from the GVC-linkage

UMIC: deepening GVC
participation expands relatively
labour-intensive stages;
especially in mid/high-tech
manufacturing (chemical,
machinery, automotive); large
increase in IT services

LMIC: higher gains than in HIC
from GVC, but mostly in
business, public services
(E,P,O).
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Digital Exposure Measures

To compute measures of digital technological change we start from the
measure of techXposure [Prytkova et al., 2025].

The measures relies on text analysis of embeddings of patents over the period
2012-19 that are matched to ISIC 2-digit industries.

Technological change at the frontier won’t affect all countries equally.

We complement this information with measures of country-level readiness to
adopt.

Digittechij,y = TechXposuretechj,y ∗ Adoptioni,y0 (2)

Adoptioni,y is the pre-sample (y0 = 2007-11) gross fixed capital formation
(GFCF) from ICIO, produced by the computer, electronic, and optical equipment
industry (C26).

Digit tech
ijy = TechXposure tech

j × cpte i,07−11 (3)
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Technological exposure across industries

F7 − Digital Services F8 − Computer Vision

F1 − 3D Printing F2 − Embedded Systems

A01
_0

2
A03

B05
_0

6

B07
_0

8
B09

C10
T12

C13
T15

C16

C17
_1

8
C19C20C21C22C23C24C25C26C27C28C29C30

C31
T33 D E F G

H49H50H51H52H53 I

J5
8T

60J6
1

J6
2_

63 K L M N O P Q R S T

A01
_0

2
A03

B05
_0

6

B07
_0

8
B09

C10
T12

C13
T15

C16

C17
_1

8
C19C20C21C22C23C24C25C26C27C28C29C30

C31
T33 D E F G

H49H50H51H52H53 I

J5
8T

60J6
1

J6
2_

63 K L M N O P Q R S T

A01
_0

2
A03

B05
_0

6

B07
_0

8
B09

C10
T12

C13
T15

C16

C17
_1

8
C19C20C21C22C23C24C25C26C27C28C29C30

C31
T33 D E F G

H49H50H51H52H53 I

J5
8T

60J6
1

J6
2_

63 K L M N O P Q R S T

A01
_0

2
A03

B05
_0

6

B07
_0

8
B09

C10
T12

C13
T15

C16

C17
_1

8
C19C20C21C22C23C24C25C26C27C28C29C30

C31
T33 D E F G

H49H50H51H52H53 I

J5
8T

60J6
1

J6
2_

63 K L M N O P Q R S T

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

Industry

Te
ch

no
lo

gi
ca

l e
xp

os
ur

e

17 / 27



Econometric Approach

We test the relationship among our technological variable and % growth in
employment (∆Eij,y ) in a simple OLS framework, for y = 2019− 12:

∆Eij,y = α+ β1

∑
tech

Digittechij,y + κi + δj + εij,y (4)

Our outcome variable (∆Eij,y ) is change in total or GVC jobs.

i , j = country and industry, respectively

We include fixed effects κi , δj .

y = 2019-12 period.

We include all 9 technological families to account for complementarities and
substituability among them.

We exclude primary and non-market sectors.

18 / 27



Outline

1 Introduction

2 Methods and descriptives

3 Main results

4 Conclusions

19 / 27



Main Results

Employment Final Demand GVC Linkages Productivity
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Main Results - manufacturing
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Main Results - services
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Conclusions

1 Overall employment effects are far from straightforward, as productivity,
demand, and GVC-linkage channels often offset each other.

2 Digital technologies can automate jobs, expand or contract GVCs and final
demand and also create new non-routine tasks and jobs.

3 Sectoral heterogeneity is key: digital technologies are mainly labour-saving in
manufacturing and market-expanding in services.

4 A nuanced approach is key when evaluating the possible impact of new
digital technologies on employment and its redistributional implications.
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Technologies - from Prytkova et al. 2025
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