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Figure 1: Schematic of the model 
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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. 

the notation. We denote countries by c, m or v and the set of countries with C. For industries, we use 

the indices i, j and k and show the set of industries with N . We denote the output of industry i in 

country c with yic. Congruently, ic denotes a country variety. We denote the set of all country-sector 

pairs with CN . 

Each variety / industry uses labour, which we denote with Lic, and the total labour present in 

country c is denoted by Lc = ∑i Lic. We assume that labour is mobile across sectors within a country 

but not across countries. We denote the set of all factors with F and index a generic factor with f . 

In the Input-Output accounts, we observe the flows between industries potentially from other 

countries. We show the input used by industry i in country c from industry j in country m by xic
jm. 

The price of this good differs in different countries. Let’s denote the price of variety jm with pjm in 

its home country m. In country c, the price of this variety becomes: 

p c 
jm = tc 

jm τ
c 
jm pjm, 

where tc
jm is the tariff cost and τc 

jm is the iceberg trade cost. Both are specific to an industry-country-

pair combination. The difference between a tariff and the iceberg trade cost is that the former creates 
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write the price index of industry variety ic as: 

pic = 

 
 1 − ∑ 

j∈N 
∑ 

m∈C 

Ω̃ic 
jm 

  w 1−ϕ + 

  ∑ 
j∈N 

∑ 
m∈C 

Ω̃ic 
jm 

  
 

pic 
M 

1−ϕ 

   

1 
1−ϕ 

, (3) 

pic
M denotes the price index for the intermediate input bundle for industry ic. Intermediate input 

bundle is composed of sectoral bundles. Suppose the price for sectoral bundle j to be used in in-

dustry variety ic is denoted by pic
j . Then the price index for the intermediate bundle can be written 

as: 

pic 
M = 

 ∑ 
j∈N 

∑m∈C Ω̃ic 
jm 

∑k∈N ∑v∈C Ω̃ic 
kv 

 
pic 

j 

1−ε 

  

1 
1−ε 

, (4) 

where ε is the elasticity of substitution. The weight of each sector is normalised with the total share 

of intermediate inputs. Finally, the sectoral bundle is the combination of different varieties of the 

same sector from different countries. Assuming a sector-specific elasticity of substitution ξi, the 

price index for the sectoral bundle can be written as: 

pic 
j = 

 ∑ 
m∈C 

Ω̃ic 
jm 

∑v∈C Ω̃ic 
jv 

 
p c 

jm 

1−ξi 

  

1 
1−ξ i 

. (5) 

Consumption. Suppose the price for consumption bundle for sector j is denoted by p0c 
j . Then the 

price index for the consumption good in country c, p0c, is: 

p0c = 

 ∑ 
j∈N 

 

∑ 
m∈C 

Ω̃0c 
jm 

  
p 0c 

j 

1−σ 

  

1 
1−σ 

, (6) 

where σ is the elasticity of substitution. The weight of each sector is normalised with the total share 

of intermediate inputs. Sectoral consumption bundles are formed by different sector / industries 

from different countries. Assuming a sector specific elasticity of substitution ξ ′ i , the price index for 

the sectoral bundle can be written as: 

p 0c 
j = 

 ∑ 
m∈C 

Ω̃0c 
jm 

∑v∈C Ω̃0c 
jv 

 
p c 

jm 

1−ξ ′ i

  

1 
1−ξ ′ i 

. (7) 
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terms of the Domar weights and expenditure shares as: 

λjm = ∑ 
ic∈CN 

Ωic 
jm λic + ∑ 

c∈C 

Ω0c 
jm ec. 

The factor Domar weights can be obtained by: 

Λ f = ∑ 
ic∈CN 

Ωic 
f λic. 

Note that we are using the input-output linkages defined with producer prices for the Domar 

weights, since the flow of revenue to sectors is given by these prices. 

These equations can be written in the matrix form. Let λ denote the row-vector of Domar weights 

for goods, Λ the row-vector of Domar weights for factors, and χ the row-vector of country expen-

diture shares. We can define ΩN matrix as the CN × CN matrix of input shares for goods, Ω0 as 

consumption shares and ΩF as the factor shares. The Domar weights for goods satisfy: 

λ = λ ΩN + χ Ω0 . 

Solving for this equation gives us: 

λ = χ Ω0 (I − ΩN )−1 = χ Ω0 ΨN , 

where ΨN ≡ (I − ΩN )−1 is the Leontief-inverse and I is CN dimensional identity matrix. Factor 

Domar weights are given by: 

Λ = λ ΩF = χ Ω0 ΨN ΩF    
ΨF 

= χ Ω0 ΨF , 

where ΨF captures the total direct and indirect impact of expenditures in different sectors on factor 

Domar weights. Any small shock in trade costs will result in changes in Domar weights for goods: 

dλ = dχ Ω0 ΨN + χ dΩ0 ΨN + χ Ω0 dΨN , 
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5 Limitations 

As is the case with most economic models, our analysis is subject to some limitations. 

First, we use the iceberg trade cost as a way to introduce complex trade frictions between coun-

tries. For instance, sanctions imposed at the detailed Harmonized System at six digit level are mod-

elled to be an iceberg trade cost shock. Moreover, our model does not allow a complete shut down 

of any industries - that would be equivalent to an infinite iceberg trade cost which cannot be approx-

imated by log-linearisation. 

Second, our model is not capable of predicting changes on the extensive margin. This means we 

cannot predict a new trade partnership at the industry or at the country level. This model captures 

solely the shifts among the already existing trade partnerships. 

Third, with a single mobile factor of production - labour - we might not be capturing all dimen-

sions of the value added. Labour mobility assumes that labour can easily move from one sector to 

another within a country. In the short run, this will not be possible. In the long run, extensive margin 

could be important, making our model more suitable for the medium term. 

Fourth, friend-shoring might imply movement of production coupled with knowledge transfer, 

which may affect the costs of friend-shoring. Our model does not incorporate knowledge transfers 

or FDI flows. 

There are other underlying changes in the consumption and production patterns. For example, 

climate change and push for green technologies might replace some of the dependencies between 

countries. Hence, energy sources (such as hydrocarbon-based products) might lose their prevalence, 

while minerals (such as lithium) might be more important as the world requires more of these metals 

to transition to green production and consumption. 

6 Conclusions 

Due to recent political climate and geopolitical tensions, many countries are considering adopting 

friend-shoring to minimise the social cost of supply chain disruptions by decreasing their depen-
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dence on the countries that they deem unfriendly. This policy could undo the globalisation that has 

been the prevalent force that shaped the international trade in recent decades. Given the intricate 

global value chains built during the globalisation period, it is inevitable that some economic costs 

will accrue in the friend-shoring era. 

Using a rich economic model incorporating international production networks with a focus on 

economies in emerging Europe tied to European global value chains, we show that while some 

countries may benefit from friend-shoring if their Bloc unilaterally imposed an additional trade 

cost on the other Bloc without facing retaliation (not a very likely scenario), most countries do not 

benefit from friend-shoring in the medium run. Our results indicate that the countries that trade 

with both blocs are the ones that bear the largest costs. Only countries that manage to remain non-

aligned may see some benefit from friend-shoring, but non-alignment is not a guarantee of gains 

from friend-shoring; it may merely reduce the losses. 
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Statistics, 2019, 101 (1), 60–75. 

Bonadio, Barth´ el´ emy, Zhen Huo, Andrei A Levchenko, and Nitya Pandalai-Nayar, “Global supply 
chains in the pandemic,” Journal of International Economics, 2021, 133, 103534. 
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