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Motivation

Global supply chains

Accounted for about half of global trade in 2020

Several disruptions in the recent years: cyber-threats,
US-China trade war, Covid-19 pandemic, Russian invasion of
Ukraine, climate crisis

Policy responses

Friend-shoring regarded as an alternative to a free-market
offshoring approach

USA: CHIPS and Science Act (2022), Inflation Reduction Act
(2022)

EU: Critical Entities Resilience (CER) Directive (2022), Chips
Act (2023), Important Projects of Common European Interest
(IPCEI) programme, Critical Raw Materials Act (2023)
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This paper

☞ What/if exercise to illustrate the economic cost of
friend-shoring

☞ Focus on emerging Europe and European neighbourhood

Preview of results:

1 Friend-shoring generally leads to real output losses of up to 4.6%
GDP globally (likely an underestimate due to model limitations)

2 Only countries that manage to remain non-aligned may see real
output gains, but such gains are much smaller than losses and not
guaranteed

3 Economic costs of friend-shoring are higher than the economic costs
of sanctions imposed on Russia after its invasion of Ukraine
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Economic Model

Consumption

Consumption
Bundles

Goods
Varieties

Labor
Intermediate

Bundle

Sector
Bundles

σ === 1
(Cobb-Douglas)

ξi
(Caliendo and
Parro, 2015)

φ === 0.6
(Atalay, 2017; Baqaee and
Farhi, 2022, and others)

ε === 0.2
(Atalay, 2017,
and others)

ξi
(Caliendo and
Parro, 2015)

Based on Baqaee and Farhi (2019) and Çakmaklı et al. (2021)

Notes: This figure summarises our model. The boxes on the left represent consumption, while the right side
is related to production. Each country-industry pair is represented by the Goods / Varieties box. Each variety
requires labour (country-specific) and intermediate input bundle to be produced. Labour is mobile between sectors
within a country, but not across countries. Intermediate bundle consists of sector bundles, which in turn consist
of goods / varieties. On the consumption side, individuals in each country decide first at the sector level what to
consume and form consumption bundles from country varieties.

Trade elasticity (ξi )
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Model assumptions

Nested production and consumption utility functions – all with
constant elasticity of substitution

☞ Labour, intermediate inputs and sectoral bundles are
complements

☞ Country varieties are substitutes

Labour is mobile across sectors within a country, but not
across countries ⇒ model suitable for medium term

No technological change

Complex sanction systems are modelled as simple trade costs

No new trade partnerships at the industry or country level,
only shifts among the already existing trade partnerships

☞ We solve for perturbations to the equilibrium induced by an
iceberg or tariff trade cost via log-linearising around the
equilibrium and quantifying the changes
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Data sources

1 OECD Inter-Country Input-Output (ICIO) Tables (2018
version), aggregated to 39 countries/country groups and 16
industries Industry list

2 Elasticities: values used in the literature - Baqaee and Farhi
(2020); Atalay (2017); Boehm et al. (2019); Caliendo and
Parro (2015); Boehm et al. (2020); Çakmaklı et al. (2021)

3 UNCTAD Trade Analysis Information System (TRAINS) tariff
data, accessible through World Integrated Trade Solutions
(WITS) tool

4 UN General Assembly voting behaviour between 2014-21
(Voeten, 2013; Bailey et al., 2017) and in the resolution
condemning the aggression against Ukraine on 2 March 2022
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Country blocs

A 2 blocs based on the UN General Assembly resolution
condemning the aggression against Ukraine on 2 March 2022

B 3 blocs based on the countries’ bilateral political attitudes
towards one another using the similarity of their UN General
Assembly voting behaviour between 2014-21: S-score

(Signorino and Ritter, 1999), π-score (Scott, 1955), κ-score

(Cohen, 1960)

C 2 blocs based on the 2014-21 average ‘ideal points’ on a
unidimensional scale and Jenks natural breaks classification
(Bailey et al., 2017) Ideal points

D 3 blocs as in B, but with Rest of the World in the non-aligned
bloc

Country blocs list
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Trade between blocs (bloc definition A)

Value of trade between the two blocs more than doubled between
2000-8

Bloc 2 goods used in bloc 1 final goods: Textiles, textile product,
leather and footwear (43%); machinery n.e.c. (26%)

Bloc 2 goods used in bloc 1 intermediate goods: coke, refined
petroleum and nuclear fuel (23.3%); machinery n.e.c. (12.5%)

Evolution of exports between Blocs

Sectoral composition of trade
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Tariff rates between blocs (bloc definition A)

All effective tariff rates are below 12%, and have decreased since
2000

In general, Bloc 2 applies higher tariff rates than Bloc 1

2018 average tariffs by product group

Mining and quarrying
Pulp, paper, paper printing, and publishing

Electrical and optical equipment
Coke, refined petroleum, and nuclear fuel

Wood, products of wood, and cork
Machinery n.e.c.

Basic metals and fabricated metal
Chemicals, chemical products, and pharmaceuticals

Manufacturing n.e.c. and recycling
Rubber and plastics

Other non−metallic mineral
Agriculture, hunting, forestry, and fishing

Transport equipment
Textiles, textile products leather, and footwear

Food, beverages and tobacco

0 2.5 5 7.5 10 12.5
Import−weighted average tariff 

 (in percentage points)

Reporter:

Bloc 2 (No/Abstain/Absent)
Bloc 1 (Yes)

Average tariffs by bloc (2000-2019)
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Friend-shoring: Iceberg trade cost imposed in each
industry

Notes: This figure shows the relative decline in GDP after an additional iceberg trade cost of 20% is imposed
between blocs in each industry.

Back1 Back2
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Friend-shoring: Iceberg trade cost imposed in each
industry, except coke, refined petroleum, and
nuclear fuel

Notes: This figure shows the relative decline in GDP after an additional iceberg trade cost of 20% is imposed
between blocs in each industry, except coke, refined petroleum, and nuclear fuel.
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Friend-shoring: Tariff trade cost imposed in each
industry

Notes: This figure shows the relative decline in GDP after an additional tariff trade cost of 20% is imposed
between blocs in each industry.
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Friend-shoring: Tariff trade cost imposed in each
industry, except coke, refined petroleum, and
nuclear fuel

Notes: This figure shows the relative decline in GDP after an additional tariff trade cost of 20% is imposed
between blocs in each industry, except coke, refined petroleum, and nuclear fuel.
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Zero-Covid policy in China

Notes: This figure shows the relative decline in GDP after an additional iceberg trade cost of 20% is imposed
between bloc 1 countries and China in each industry.

Friendshoring comparison



Introduction Economic Model Data Results Conclusion Appendix References

Sanctions imposed on Russia owing to its invasion of
Ukraine

Notes: This figure shows the relative decline in GDP after an additional iceberg trade cost of 20% is imposed
between bloc 1 countries and Russia in each industry.

Friendshoring comparison
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Limitations

Data: Input-output data from 2018, world trade patterns and
tariff data have changed since; aggregation due to
computational limitations and data availability: 16 industries
and 39 countries or country groups

Complex trade frictions approximated with iceberg trade costs

Model not capable of predicting changes on the extensive
margin

With a single mobile factor of production, model does not
capture all dimensions of the value-added

Model does not take into account technological
improvements, knowledge transfers, or FDI
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Conclusion

Friend-shoring can provide some insurance against supply
disruptions, but it comes at a cost

Friend-shoring generally leads to real output losses of up to
4.6% GDP globally (likely an underestimate due to model
limitations)

Only countries that manage to remain non-aligned may see
real output gains, but such gains are much smaller than losses
and not guaranteed

Economic costs of friend-shoring are higher than the economic
costs of sanctions imposed on Russia after its invasion of
Ukraine



Introduction Economic Model Data Results Conclusion Appendix References

List of countries Back

Bloc definition Bloc definition

ID ISO3/Abb. A B C D ID ISO3/Abb. A B C D

1 AUT 1 1 1 1 21 PRT 1 1 1 1
2 BeNeLux 1 1 1 1 22 ROU 1 1 1 1
3 BGR 1 1 1 1 23 RUS 2 2 2 2
4 CHE 1 1 1 1 24 SVK 1 1 1 1
5 CYP 1 1 1 1 25 SVN 1 1 1 1
6 CZE 1 1 1 1 26 TUR 1 1 1 1
7 DEU 1 1 1 1 27 ISR 1 3 1 3
8 SCAND 1 1 1 1 28 LATAM 1 2 2 2
9 ESP 1 1 1 1 29 MAR 2 2 2 2
10 EST 1 1 1 1 30 SAU 1 2 2 2
11 FRA 1 1 1 1 31 TUN 1 2 2 2
12 GBR&IRL 1 1 1 1 32 NORTHAM 1 1 1 1
13 GRC 1 1 1 1 33 IND 2 2 2 2
14 HRV 1 1 1 1 34 ZAF 2 2 2 2
15 HUN 1 1 1 1 35 PACIF 1 3 1 3
16 ITA&MLT 1 1 1 1 36 CHN 2 2 2 2
17 KAZ 2 2 2 2 37 EASIA 1 3 1 3
18 LTU 1 1 1 1 38 SEASIA 2 2 2 2
19 LVA 1 1 1 1 39 ROW 2 2 2 3
20 POL 1 1 1 1

Notes: Blocs: 1 - “friends”, 2 - “non-friends”, 3 - “non-aligned”. We put countries in Southeast Asia (SEASIA) and
rest of the world (ROW) in Bloc 2 although the countries in these groups voted heterogeneously. The country
aggregations are: BeNeLux - Belgium, the Netherlands & Luxembourg, SCAND - Denmark, Sweden, Norway,
Finland & Iceland, GBR&IRL - United Kingdom & Ireland, ITA&MLT - Italy & Malta, NORTHAM: USA &
Canada, LATAM - Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico & Peru, PACIF - Australia, New Zealand
& Brunei, EASIA - East Asia: Japan, Republic of Korea & Singapore, SEASIA - Indonesia, Cambodia, Laos,
Myanmar, Malaysia, Philippines, Thailand & Vietnam, and ROW - Rest of the World.
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List of industries Back

ID ISIC Rev 4 Description Trade Elasticity (ξi)

1 D01-03 Agriculture, hunting, forestry, and fishing 8.11
2 D05-09 Mining and quarrying 15.72
3 D10-12 Food, beverages and tobacco 2.55
4 D13-15 Textiles, textile products, leather, and footwear 5.56
5 D16 Wood, products of wood, and cork 10.83
6 D17-18 Pulp, paper, paper printing, and publishing 9.07
7 D19 Coke, refined petroleum, and nuclear fuel 51.08
8 D20-21 Chemicals, chemical products, and pharmaceuticals 4.75
9 D22 Rubber and plastics 4.75
10 D23 Other non-metallic mineral 2.76
11 D24-25 Basic metals and fabricated metal 7.99
13 D26-27 Electrical and optical equipment 10.60
12 D28 Machinery n.e.c. 1.52
14 D29-30 Transport equipment 0.37
15 D31-33 Manufacturing n.e.c. and recycling 5.00
16 D35-99 Services 5.00

Notes: The trade elasticities are obtained from Caliendo and Parro (2015) via Costinot and Rodŕıguez-Clare

(2014). n.e.c. - not elsewhere classified. Back to model
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S-score (Signorino and Ritter, 1999) Back
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π-score (Scott, 1955) Back
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κ-score (Cohen, 1960) Back
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Average ideal points, 2014-2021 Back
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