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Input-Output Analysis
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-rom the Past to the Future: Scenarios (I)

Three major ‘transformations’ happening simultaneously:

1. Technological change: automation/robotization/Al

2. Globalization: increased opportunities for
continuation, but... geopolitical issues

3. Demographic change/migration

Could 10-based scenario analysis prowce meaningful
assessments of potential implications of these tor labor
market inequalities, globally?
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- Small general equilibrium models. Downside: little
attention to sector-specific characteristics.
Linear programming models.



-rom the Past to the Future: Scenarios (I1)

_inear programming (LP) approach provides options to
model changes in global trade according to changes in
comparative advantage due to changes in technology
and changes in availability of production factors.

°roblem:

N times of GVCs, trade in intermediate inputs also
endogenous... Changing intermediate trade coefficients
cause non-linearities in (I-A) ' (the Leontief inverse) and
LP is not feasible...
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‘Global Value Chain tables' to the rescuell(?)
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What is a Global Value Chain? ()

BUSINESS

Boeing 737 MAX Grounding Ripples Through Supply Chain

Trade tensions, lower airline profits and now MAX uncertainty threaten historic jetliner boom

FIXED — ENGINE CENTER
NACELLES FUSELAGE

About 600
suppliers of
components all
over the world
suffer as well.

Source:
econlife.com

Gﬁmw
Rolls-Royce-Derby, UK
FIXED AND MOVABLE

LEADING EDGE
Tulsa, Oklahoma




What is a Global Value Chain? ()
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Stylized Graphical Representation of a GVC
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What is a Global Value Chain Table?

Final products of a global value chain,
identified by country-industry of completion
Country 1 Country M voroaer
Industry Industry Industry Industry
1 N 1 N
Industry |
Value added from - S
. Country 1J...
‘coun ,y Industry N
industries
participating in Industry 1
global value Country
chains M Industrz N
Total final output value World GDP

Timmer et al. (2015, Rev. Int. Ec.)

Has also been used for employment, emissions, etc.



How to Obtain GVC Tables? ()

g5 Stands for the employment in industry / in coun
needed for the production of final product j comple
country s.

So far: global input-output tables needed

try r,
ted in

Fora/Gloria, EXIOBASE, WIOD, Figaro, OECD-ICIO, LR-WIOD

Basic idea behind derivation of a GVC table:

to obtain output levels attributable to them

output

1. Obtain global demand for each of the NM products
2. Multiply these one-by-one by the global Leontief inverse

3. Multiply these output levels by labor required per unit of




INn the future:
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Integration of reports of large firms in crucial industries and
countries with first guesses obtained from global 10 tables.
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-uture: Scenarios (1V)

T coefficients in GVC tables are

exogenous (no inverse needed). LP feasible

uction fac

‘egions”. Old-EU, New-EU, Other Europe, North
—ast Asia, China, Russia, Rest of the World
ors: HQ workers and fabrication

nark: two GVC tables for 2014, computed from
or HQ workers and for tfabrication workers)



inear Programming Problem (l)

Maximize global consumption in 2030, subject to constraints:

1. HQ and fabrication labor demand in each country do not
exceed HQ and fabrication supply

2. The ratios between HQ and fabrication workers in the non-
migrated population in 2030 are identical to those in 2014

3. ...(see next slide)
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Constraints mainly scenario-specific

Labor-saving technological c

nange can be “slow” or “fast”, relative

to historical “business as usual” scenario

Opportunities for trade (both in activities needed to produce
final products and in final products) can be “slow” or “fast”

Opportunities for migration from one macro-region to another

can be “slow” or “fast”

n what follows: “slow” and “fast” symmetric across pairs of
macro-regions (e.g. North America treats Old-EU and China
identically, regarding trade and migration)



Cight scenarios (“2x2x2"), tor 2030

“Slow” technological change (in each GVC): annual reductions in
fabrication labor requirements 25% less in 2014-2030 than in
2000-2014; Reductions in HQ labor requirements continue at an
Unchanged pace;

“Fast” technological change: Reductions in fabrication labor
requirements continue at an unchanged pace; Reductions in HQ
labor requirements 10% stronger than over 2000-2014;

Convergence 25% lower in “slow”, 25% higher than over 2000-14
in “fast”.
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—ight scenarios (*

“Slow” globalization: ac
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2x2x2"), tor 2030

vity shares in ‘own’ GVCs are at least as

high in 2030 as in 2014;

!

“Fast” globalization: these ‘own’ shares can decrease by 20%;
Similar assumptions regarding trade in final goods.

“Slow” migration: at min 25% less net immigration of fabrication

workers per region tha
immigration as in 2000

fabrication and HQ

n in 2000-2014, max proportion of HQ
-2014;

“Fast” migration: at most 25% more immigration, both for
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~ast Globalization vs. the benchmark (2030)

Table 7: Effects of changes regarding a single transformation

Business-as-usual

Global final output 117,739,396

Old-EU New-EU Oth Europe N-America East Asia China Russia RoW
Consumption 12,618,583 828,554 4,618,772 20,797,103 5,078,905 10,729,475 484,192 29,198,815
Fabrication employment 34,062 12,244 7,661 2,523 21,828 278,228 18,661 1,429,678
HQ employment 113,344 20,864 32,809 150,362 68,873 414,922 37,349 1,197,443
Fab unemployment 0.9% 22.0% -3.0% 4.9% 19.3% 32.9% 31.0% 13.7%
HQ unemployment -6.4% 7.2% -6.1% -6.3% -0.6% 0.4% -0.3% 1.2%
Consumption /worker 85.6 25.0 114.1 113.7 56.0 15.5 8.6 11.1
Fast globalisation
AGlobal final output 1.5

Old-EU New-EU Oth Europe N-America East Asia China Russia RoW
AConsumption 5.0 -1.2 6.7 2.4 5.5 0.3 -3.1 -1.1
AFabrication employment 1.0 4.1 2.4 2.0 2.6 2.5 -4.3 -1.1
AHQ employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
AFab unemployment -1.0% -3.2% -2.5% -1.9% -2.1% -1.7% 3.0% 0.9%
AHQ unemployment 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AConsumption/worker 4.8 -27 6.2 2.0 4.8 -0.7 -1.7 -0.6



Cight scenarios (“2x2x2"):

Technology Gobalization Migration ~ Consumption

Results

slow slow slow
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slow fast fast
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Global
consumption,
- percent
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Main differences relate to the technology scenario:

HQ labor turns out to be a scarce factor.

Many more results:
D7.2 on https.//gini-
research.org/deliverable
S
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Thank you for your attention!
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