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Abstract

We develop a quantitative framework to examine how tariff escalation, retaliation, and selective

tariff easing affect trade, sourcing, and welfare across major trading blocs. The framework combines

a multi-country, multi-sector Eaton–Kortum model with input–output linkages and endogenous foreign

value-added adjustment with a reduced-form capital-accumulation block that maps real-income changes

into transition paths and lifetime consumption-equivalent welfare. Under unilateral US tariff escalation,

US long-run welfare increases by 0.53%, while Mexico and Canada experience the largest losses. Com-

prehensive retaliation reverses the US gain into a 0.40% loss. Selective tariff easing among China, the

EU, and ASEAN redirects sourcing and redistributes welfare without generating uniform gains. Capital

adjustment generally smooths the transition to long-run welfare outcomes. Although global value chains

have modest aggregate effects, they substantially alter country-level incidence, supplier composition,

and foreign value-added exposure. Tariff welfare effects depend critically on retaliation and sourcing

reallocation, rather than aggregate trade contraction alone.
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1 Introduction

International trade plays a central role in the world economy. It supports growth, diffuses technology, raises

consumer welfare, and underpins cooperation across countries. At the same time, trade outcomes are shaped

by tariffs, industrial policy, and evolving global value chains (GVCs). Since 2018, a renewed protectionist

cycle has reconfigured the trading system. It began with the tariff confrontation between the United States

and China and then propagated across partner economies and sectors. The Phase One agreement in early

2020 stabilized but did not reverse elevated tariff levels.1 More recently, in 2025, the United States announced

a broad baseline import tariff together with partner-specific reciprocal tariffs, signalling a potentially durable

shift in trade policy with sizeable general-equilibrium consequences.2

On the European side, tensions with China have intensified in clean-technology sectors. Following an

anti-subsidy investigation, the European Commission imposed definitive countervailing duties on imports of

Chinese battery electric vehicles in October 2024.3 China responded with trade remedies of its own while

continuing selective liberalization and deeper regional integration with ASEAN.4 These developments raise

a central question: how do unilateral tariff escalation, retaliation, and selective tariff easing redistribute

welfare and reorganize sourcing across major trading blocs, and how do these effects evolve once capital

adjusts over time?

Historical experience suggests that large tariff shocks propagate through relative prices, expenditure

switching, and retaliation. The Smoot–Hawley episode is not a literal template for current events, but it

illustrates how protectionist waves can compress trade volumes and redirect networks in ways that outlast

the initiating policy (e.g. Eichengreen and Irwin, 2010; Irwin, 2011). Recent evidence on the 2018–2020

tariff cycle documents high pass-through to tariff-inclusive US import prices, limited short-run exporter

absorption, and more limited retail-price effects (Amiti et al., 2019, 2020; Cavallo et al., 2021). Pass-

through also varies across sectors, reflecting differences in pricing behaviour and protection levels (Mallick

and Marques, 2008). Dynamic studies further show that tariffs can affect innovation and technology transfer

(Ho, 2026), while work on intellectual property protection demonstrates that transition dynamics can change

welfare assessments (Lin, 2026). Taken together, these findings motivate a framework that traces both direct

price effects and indirect general-equilibrium channels through production networks, while moving beyond

a once-off comparison of steady states.

Static quantitative trade analyses evaluate tariffs by comparing equilibria. Multi-country, multi-sector

models in the spirit of Caliendo and Parro (2015) are well suited to measuring long-run changes in real income,

1See the official text: Office of the United States Trade Representative, 2020.
2White House fact sheets, April and September 2025: The White House (2025a,b).
3See Commission Implementing Regulation (EU) 2024/2754 and related communication: European Commission (2024a,b).
4For an illustrative case on EU brandy, see Hall and Hummel (2025); on China’s zero-tariff policy, see Xinhua (2025).
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terms of trade, and the allocation of production across sectors and partners. By construction, however,

they do not describe transition dynamics, the intertemporal adjustment of capital and investment, or the

way GVC restructuring maps into dynamic welfare. Dynamic computable general-equilibrium approaches

incorporate capital accumulation, but often abstract from granular sourcing adjustment and an explicit

foreign value-added margin. The remaining gap is therefore to connect detailed trade and GVC reallocation

to the intertemporal welfare consequences of capital adjustment in a transparent way.

This paper develops a two-block framework that links long-run trade reallocation and GVC restructuring

to dynamic macroeconomic adjustment. The first block is a multi-country, multi-sector Eaton–Kortum model

with input–output linkages, sector-specific trade elasticities, and an explicit GVC margin that governs the

foreign share of value added. Relative to standard applications, the trade block incorporates two adjustment

mechanisms. First, intermediate-input shares respond to relative sectoral prices, allowing firms to substitute

across input bundles when tariffs change production costs. Second, the foreign value-added share responds

to the relative costs of domestic and foreign sourcing. Tariffs therefore affect not only trade volumes and

prices but also the composition and foreign content of production.

The second block embeds the long-run trade outcomes in a discrete-time dynamic general-equilibrium

environment with capital accumulation. For each country, the trade block delivers the proportional change

in long-run real income implied by the new tariff regime. We represent this combined real-income effect by

a productivity-equivalent efficiency wedge in the one-sector dynamic model. This reduced-form mapping is

not interpreted as evidence that tariff policy directly changes underlying technology; rather, it allows the

dynamic block to reproduce the long-run real-income effect while tracing the associated paths of consump-

tion, investment, output, capital, and lifetime welfare. Macroeconomic data on real GDP, capital stock,

depreciation rates, and employment are taken from Penn World Table version 11.0.

Very small baseline trade flows can generate unstable log changes in welfare accounting. We there-

fore compute first-order terms-of-trade and volume-of-trade contributions on baseline trade links above a

minimum-flow threshold and limit the influence of extreme log changes. In addition to standard general-

equilibrium outcomes, we report import concentration, total variation distance, largest-partner dependence,

foreign input dependence, GVC depth, and the foreign share of value added. These measures distinguish

changes in supplier identity and concentration from changes in overall reliance on foreign inputs.

Guided by public communications and reporting, we evaluate four stylized policy experiments captur-

ing the main strategic margins in the current trade-policy environment.5 The contribution of the paper

is threefold. Methodologically, we combine a long-run Caliendo–Parro-style trade block, augmented with

input substitution and endogenous foreign value-added adjustment, with a dynamic block featuring capi-

5For the formal definitions of the tariff scenarios and their exact parameterization, see Section 3.10.

2



tal accumulation. Substantively, we compare four directly comparable scenarios that isolate unilateral US

escalation, comprehensive retaliation, unilateral Chinese tariff easing towards the EU and ASEAN, and re-

ciprocal China–EU–ASEAN tariff easing. Finally, we quantify the contribution of the GVC mechanisms

by comparing the full model with specifications that shut down input substitution and foreign value-added

adjustment, and report both static welfare and lifetime consumption-equivalent variation across all four

scenarios.

Using 2023 bilateral flows and tariffs as the baseline, we estimate sector-specific trade elasticities and

solve the model under the four counterfactual scenarios. Three broad messages emerge. First, unilateral US

escalation produces a modest US static welfare gain of about 0.53%, while China, the EU, ASEAN, the rest of

the world, and especially Mexico and Canada incur losses. The US result reflects offsetting forces, with tariff

revenue and favourable relative-price effects outweighing the adverse effects of higher trade costs. Second,

comprehensive retaliation reverses the US gain into a loss of about 0.40%. Third, selective tariff easing

redistributes rather than uniformly eliminates the costs of escalation: unilateral Chinese easing improves

outcomes for the EU and ASEAN relative to retaliation but worsens China’s own position, while reciprocal

easing improves China relative to the unilateral-easing scenario without making every participating region

better off.

The structural and dynamic results qualify the idea of wholesale GVC relocation. Supplier reallocation

is economically meaningful but concentrated in particular economies and bilateral corridors, while aggregate

GVC depth changes only modestly. Foreign value-added shares respond more visibly, indicating that the

origin and foreign content of inputs adjust more readily than the overall intermediate-input intensity of

production. Dynamic welfare preserves the signs and broad regional ranking of the static effects, but its

absolute magnitude is generally smaller. The Full-GVC and No-GVC comparisons further show that the

GVC mechanisms have modest effects on aggregate regional welfare but alter country-level incidence, supplier

composition, and foreign value-added exposure.

The larger losses experienced by highly trade-exposed economies should not be interpreted as evidence

that they would benefit from becoming less open through protectionism. Supplier diversification can reduce

concentrated dependence while preserving access to efficient foreign inputs, whereas broad import restrictions

raise input costs, weaken gains from specialization, and invite retaliation. Selective tariff easing can redirect

sourcing towards preferred partners, but it can also create new concentrations and does not guarantee uniform

gains within the preferential group.

The remainder of the paper is organized as follows. Section 2 reviews related work on tariff incidence,

general-equilibrium evaluation with input–output linkages, and the political economy of trade policy. Sec-

tion 3 presents the long-run trade block, the dynamic block, the data, the estimation of heterogeneous
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elasticities, and the solution algorithm. Section 4 reports the long-run and dynamic results for the four

scenarios, including how GVC restructuring maps into dynamic welfare. Section 5 concludes.

2 Literature Review

Since 2018, renewed trade frictions have generated a substantial empirical and quantitative literature on

tariff incidence, real-economy adjustment, political economy, and GVC reconfiguration. This paper builds

on that evidence to address a question that has become more salient in 2024 and 2025: when tariff escalation

becomes broader and more reciprocal, and countermeasures extend beyond a single bilateral dispute, what

determines whether losses arise mainly through prices, quantities, or supply-chain reorganization, and how

persistent are these effects once capital adjusts?

A robust finding from the 2018–2020 tariff cycle is that US import tariffs were largely passed through

to tariff-inclusive US import prices, with limited short-run absorption by foreign exporters (Amiti et al.,

2019; Cavallo et al., 2021). Fajgelbaum et al. (2020) show that losses to US consumers and firms buying

imports outweigh tariff revenue and gains to domestic producers once general-equilibrium reallocation is

taken into account. Mallick and Marques (2008) further establish that pass-through varies substantially

across sectors and differs between exchange-rate and tariff changes. Related OEP evidence also shows that

vertical market structure shapes tariff pass-through and the consumer effects of liberalization. McCorriston

and Sheldon (1996) demonstrate that additional production and distribution stages, together with imperfect

competition, can materially change the incidence of tariff reform. When pass-through is high and partners

retaliate, the initiating economy has limited scope to improve its terms of trade, while input-cost increases

and expenditure switching transmit losses through production networks. This logic motivates our first-order

decomposition of welfare into terms-of-trade and volume-of-trade components.

Recent work broadens these margins beyond statutory tariff rates. Bressan and Mattos (2026) show that

non-tariff barriers affect customs compliance and unreported trade, while Kumar and Mallick (2026) link

incomplete exchange-rate pass-through among exporters to markups, labour markdowns, and wages. These

studies complement our focus on model-implied sourcing, GVC exposure, and lifetime welfare.

Tariff shocks propagate unevenly across sectors and space. Flaaen and Pierce (2026) document that the

2018–2019 tariff package raised intermediate input costs and depressed manufacturing performance, while

Waugh (2019), Benguria and Saffie (2020), and Goswami (2020) find adverse effects on consumption growth,

regional earnings, and employment. Supply chains provide an additional amplification channel: Handley

et al. (2025) show that rising import tariffs reduce export growth through firms’ exposure to tariff increases

on imported inputs, and Chen et al. (2023) document heterogeneous financial market responses associated
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with firms’ output exposure to China’s market. Consistent with this mechanism, Saito and Tokutsu (2015)

show that endogenous input choice changes the adjustment of domestic and imported inputs during a major

trade contraction. The key lesson is that propagation depends critically on where in the production network

the tariff wedge lands, motivating our framework’s allowance for input substitution across sources and our

sectoral and partner-level diagnostics.

On the exporter side, Jiang et al. (2023) show that Chinese exporters responded by diverting exports

to alternative destinations, while Sheng et al. (2025) document trade diversion towards Southern markets

accompanied by changes in export quality and prices. Cui and Li (2021) and He et al. (2021) find broader

labour market and entry effects in China, and trade diversion created new winners, notably Vietnam (Choi

and Nguyen, 2023; Dhar et al., 2023). Critically, firms adjust the composition of domestic and foreign

sourcing even when total quantities move slowly, motivating our explicit GVC margin. We treat the foreign

share of value added as an adjustment margin responding to relative cost changes, and report national GVC

depth and foreign value-added shares as outcome metrics. A decline in foreign value added may reflect

short-run insulation from imported shocks but can also indicate costly substitution toward domestic inputs;

a rise signals deeper integration but greater exposure to foreign disruptions. Making this trade-off visible is

central in a policy environment where resilience and dependence are explicit objectives.

Escalation persists and retaliation is systematic rather than incidental for political reasons. Blanchard

et al. (2024) estimate that the 2018 trade war reduced the Republican vote share and contributed to House

seat losses, while Brutger et al. (2023) show that politically targeted retaliation increases public concerns

about foreign election interference. Historical work underscores that the effects of protectionist waves can

persist even when formal rates stabilize (Eichengreen and Irwin, 2010; Irwin, 2011), though Evenett (2019)

cautions against simplistic analogies. In 2024 and 2025, policy actions combine broad instruments, partner-

specific reciprocity, and targeted measures in politically salient sectors. Our scenarios are accordingly de-

signed to separate escalation, broad retaliation, and selective easing within non-US blocs, which are the

margins that plausibly govern where trade and value chains re-anchor.

The dominant quantitative tradition extends the Eaton and Kortum framework (Eaton and Kortum,

2002) to multi-sector general equilibrium with IO linkages. The workhorse model of Caliendo and Parro

(2015) shows how sectoral heterogeneity, trade elasticities, and IO structure jointly determine the propaga-

tion of trade shocks and the decomposition of welfare into terms-of-trade and volume-of-trade components.

Fajgelbaum and Khandelwal (2022) emphasize the central role of multilateral retaliation in limiting terms-

of-trade gains, and Ignatenko et al. (2025) find that unilateral US tariff increases can yield modest welfare

gains when tariff revenues reduce income taxes, whereas reciprocal retaliation produces net welfare losses. A

growing theoretical literature further shows that IO linkages and input substitutability jointly govern shock
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propagation: Oberfield (2018) endogenizes input–output architecture, Baqaee and Farhi (2019) show that

non-unitary input elasticities generate aggregate responses that differ sharply from first-order approxima-

tions, and Blaum et al. (2018) provide firm-level evidence consistent with CES substitution between domestic

and foreign inputs (see also Carvalho, 2014; Carvalho and Tahbaz-Salehi, 2019; Dhyne et al., 2021).

In complementary work, Ho (2026) shows in a Schumpeterian North–South model that tariffs generate

persistent effects on innovation and wages through technology-transfer channels, and Beverelli et al. (2024)

demonstrate that institutional conditions shape heterogeneous welfare gains from trade across countries.

Lin (2026) further shows that transition dynamics can reverse welfare rankings relative to steady-state

comparisons. Together, these OEP studies highlight the roles of innovation, institutions, input choice, and

intertemporal adjustment. Relative to them, our paper evaluates four directly comparable tariff regimes in a

multi-country, multi-sector framework with intermediate-input substitution, foreign value-added adjustment,

and capital-accumulation welfare.

Our implementation extends the Caliendo–Parro structure by allowing intermediate-input shares to re-

spond to relative sectoral prices and introducing an explicit foreign value-added margin. We complement

these mechanisms with three families of structural metrics, including a Herfindahl–Hirschman import con-

centration index (UNCTAD, 2025; Ahn and Tan, 2025), the total variation distance of import share changes

(Finger and Kreinin, 1979), and top-supplier dependence, which are designed to capture the shifts emphasized

in recent policy frameworks on strategic dependencies (Arriola et al., 2024; André et al., 2024; Afonso et al.,

2026). Taken together, this literature motivates a framework that jointly traces price, quantity, sourcing,

and dynamic welfare adjustments through production networks.

3 Methodology

3.1 Overview

We study tariff counterfactuals in a two-block quantitative framework. The first block is a multi-country,

multi-sector Eaton–Kortum (EK) trade model with input–output linkages and an explicit global value chain

(GVC) margin. This block is used to evaluate how tariff changes affect sectoral prices, trade shares, expen-

diture allocations, and foreign value-added exposure in long-run counterfactual equilibrium.

The second block is a one-sector dynamic model with capital accumulation. The two-block structure

is designed to separate the long-run trade reallocation mechanism from the intertemporal macroeconomic

adjustment mechanism in a transparent way. The long-run real-income change implied by the static trade

block is represented in the dynamic block by a productivity-equivalent efficiency wedge rather than inter-

preted as a direct change in underlying technology. This mapping delivers transition paths for consumption,

6



investment, output, capital, and welfare, summarized by lifetime consumption-equivalent variation (CEV).

Countries are indexed by n and i, sectors by j, time by t, and counterfactual policy scenarios by s.

In bilateral variables, n denotes the destination (importing) country and i denotes the origin (exporting)

country.

We consider tariff experiments in which the vector of ad valorem tariffs {τjnit}j,n,i switches once from a

baseline regime τ0jni to a new regime τ sjni at t = 0 and remains constant thereafter:

τjnit =

⎧
⎪⎪⎨
⎪⎪⎩

τ0jni, t < 0,

τ sjni, t ≥ 0,

where s ∈ {S1, S2, S3, S4} indexes the policy scenarios defined in Section 3.10.

Operationally, our quantitative implementation proceeds in two steps. First, we solve the multi-sector

EK block in relative changes from a base year under each tariff scenario. Second, we map the implied

long-run real-income change into the dynamic block with capital accumulation to obtain transition paths

and dynamic welfare.

3.2 Static environment and preferences (within-period trade block)

We consider N countries and J sectors. Country n contains Ln identical household members, each supplying

one unit of labour inelastically. Hence, Ln denotes the aggregate labour endowment rather than labour sup-

plied by a single representative individual. The representative household consumes sectoral final composites

{Cj
n}

J
j=1. Preferences over sectoral final composites are Cobb–Douglas:

U static
n =

J∏︂

j=1

(Cj
n)

αj
n ,

J∑︂

j=1

αj
n = 1, (1)

with corresponding final consumption price index

Pn =

J∏︂

j=1

(︃
P j
n

αj
n

)︃αj
n

, (2)

where P j
n denotes the sector-j composite price in country n. Nominal absorption (income) is

In = wnLn +Rn +Dn, (3)
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where wn is the wage, Rn tariff revenue rebated lump-sum, and Dn the trade deficit (exogenous with

∑︁
n Dn = 0). This static block is solved in changes, so Dn serves to match the observed base-year trade

balance.

3.3 Production, input bundles, and sectoral linkages (within a period)

Within the static trade block, sectoral production combines domestic value added and intermediate inputs

under constant returns to scale. The baseline production structure is summarized by the value-added share

γj
va,n and the input–output coefficients γk,j

n , which satisfy

γj
va,n +

J∑︂

k=1

γk,j
n = 1.

In the fixed-share benchmark, sectoral unit costs in levels are defined as

cjn = Bj
nw

γj
va,n

n

J∏︂

k=1

(P k
n )

γk,j
n , (4)

where Bj
n is a country-sector cost shifter. Since the quantitative implementation is solved in relative changes,

this time-invariant shifter cancels. The proportional change in sectoral unit costs is therefore

ĉjn = ŵ
γj
va,n

n

J∏︂

k=1

(P̂ k
n )

γk,j
n . (5)

EK trade structure. Following Eaton and Kortum, sector-j productivity draws in exporter i are Fréchet

with scale parameter Tji and shape parameter θj . The scale parameter Tji captures the absolute productivity

level of exporter i in sector j, while θj governs productivity dispersion and the trade elasticity. Let κjnit =

(1 + τjnit)d
j
ni denote the bilateral trade cost, where τjnit is the tariff and djni ≥ 1 is the non-tariff iceberg

barrier, held fixed across counterfactuals. The EK structure implies bilateral expenditure shares

πjnit =
Tji

(︁
κjnitcjit

)︁−θj

∑︁N
m=1 Tjm

(︁
κjnmtcjmt

)︁−θj
. (6)

Given sectoral expenditure Xjnt, tariff-exclusive imports satisfy

Mjnit =
πjnit

1 + τjnit
Xjnt, Xjnit ≡ (1 + τjnit)Mjnit = πjnitXjnt. (7)
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Expenditure recursion and market clearing. Let Xjnt denote total expenditure in destination n on

sector-j goods. Goods-market clearing and intermediate use imply

Xjnt =

J∑︂

k=1

γmat
jkn,t

N∑︂

m=1

πkmnt

1 + τkmnt
Xkmt

⏞ ⏟⏟ ⏞
intermediate demand

+ αj
nInt⏞ ⏟⏟ ⏞

final demand

, (8)

where γmat
jkn,t is the share of sector-j intermediate inputs in the total production costs of sector k in country

n. Tariff revenue is

Rnt =

J∑︂

j=1

N∑︂

i=1

τjnitMjnit, (9)

and trade balance holds given the exogenous base-year trade deficit Dn:

∑︂

j,i

Mjnit −Dn =
∑︂

j,i

Mjint. (10)

3.4 Equilibrium in relative changes

We evaluate counterfactuals in changes from the base year (x̂ ≡ x′/x). Holding non-tariff frictions fixed,

κ̂j
ni =

1+τj′

ni

1+τj

ni

. The fixed-share EK block in changes can be written as:

Input bundle: ĉjn = ŵ
γj
va,n

n

J∏︂

k=1

(P̂ k
n )

γk,j
n , (11)

Price index: P̂ j
n =

(︄∑︂

i

πj
ni (κ̂

j
niĉ

j
i )

−θj

)︄−1/θj

, (12)

Trade shares: πj′
ni =

πj
ni(κ̂

j
niĉ

j
i )

−θj

∑︁
h π

j
nh(κ̂

j
nhĉ

j
h)

−θj
, (13)

Expenditure: Xj′
n =

∑︂

k

γj,k′
n

∑︂

i

πk′
in

1 + τk′in

Xk′
i + αj

nI
′
n, (14)

Income: I ′n = ŵnwnLn +
∑︂

j,i

τ j′ni
1 + τ j′ni

πj′
niX

j′
n +Dn, (15)

Trade balance:
∑︂

j,i

πj′
ni

1 + τ j′ni
Xj′

n −Dn =
∑︂

j,i

πj′
in

1 + τ j′in
Xj′

i . (16)

Equations (11)–(16) determine the counterfactual allocation in each scenario, given the tariff matrix and

parameters.

3.5 GVC extensions: IO substitution and foreign value added

We add two parsimonious GVC mechanisms that feed back into the within-period block.
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Price-driven input-share adjustment. We allow materials cost shares to respond to relative input-price

changes through a reduced-form adjustment rule. Let ωk,j
n denote the baseline share of sector-k inputs in the

intermediate expenditure of sector j in country n, with
∑︁

k ω
k,j
n = 1. Writing ˆ︁P k

n = P k′
n /P k

n , the updated

shares are

γ̃k,j
n =

(︁
1− γj

va,n,eff

)︁ ωk,j
n ( ˆ︁P k

n )
−σIO

∑︁
h ω

h,j
n ( ˆ︁Ph

n )
−σIO

, (17)

where σIO > 0 controls input-share responsiveness and γj
va,n,eff is the effective value-added share defined

below. In (14), we replace γj,k
n by γ̃j,k

n , ensuring γk
va,n,eff +

∑︁
j γ̃

j,k
n = 1.

Foreign value added and offshoring/reshoring. Let sFVA,0
jn denote the baseline foreign value-added

share in country n and sector j. We construct a relative offshoring incentive as a function of the price of the

imported bundle relative to the domestic bundle, with chain elasticity σchain > 0:

ratiojn =

(︄
P foreign
jn

P dom
jn

)︄−σchain

, (18)

where P dom
jn = ĉjn is the domestic unit-cost counterpart and

P foreign
jn =

∑︂

i ̸=n

ωj,0
ni κ̂j

niĉ
j
i , ωj,0

ni =
πj,0
ni∑︁

h ̸=n π
j,0
nh

, (19)

is the base-share-weighted delivered cost of foreign sourcing options, excluding the domestic supplier. If the

baseline foreign share is zero, we set P foreign
jn = P dom

jn . We update the foreign value-added share via a smooth

logit mapping:

sFVAjn,new =
sFVA,0
jn · ratiojn

(1− sFVA,0
jn ) + sFVA,0

jn · ratiojn
. (20)

We then map this change into an effective value-added share:

γj
va,n,eff = γj

va,n

[︂
1 + ϕj

(︁
sFVA,0
jn − sFVAjn,new

)︁]︂
, ϕj ∈ [0, 1]. (21)

Here ϕj is the sector-j pass-through parameter from changes in foreign value-added intensity to the effective

domestic value-added share. A fall in offshoring (lower sFVA) therefore increases domestic intensity. Materials

shares are renormalized so that γj
va,n,eff +

∑︁
k γ̃

k,j
n = 1. In the extended specification, these effective shares

also replace the corresponding exponents in the log-linear unit-cost update (11).
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Country-level GVC summaries. Country-level GVC depth and foreign value-added share are aggre-

gated using fixed baseline sectoral output weights ωjn = Y 0
jn/

∑︁
j′ Y

0
j′n:

GVCdepthn =

J∑︂

j=1

(︁
1− γj

va,n,eff

)︁
ωjn, sFVAn =

J∑︂

j=1

sFVAjn,new ωjn. (22)

3.6 Dynamic mapping with capital accumulation

To connect the static trade counterfactuals to intertemporal welfare, we use a one-sector dynamic model

with capital accumulation. This block is a reduced-form transition mapping rather than a fully integrated

dynamic multi-country trade model. The trade block determines the long-run real-income effect of each

tariff scenario, while the dynamic block translates that effect into country-specific paths for capital, output,

consumption, and welfare.

Production in country n is

Ynt = AntK
η
ntL

1−η
n , (23)

where Ant is effective productivity, η ∈ (0, 1) is the capital share, and employment Ln is fixed over the

transition. Competitive factor prices are

rnt = η
Ynt

Knt
, wnt = (1− η)

Ynt

Ln
. (24)

In each country n, the representative household chooses consumption and next-period capital to maximize

infinite-horizon lifetime utility

Un =

∞∑︂

t=0

βtu(Cnt), u(C) =
C1−σ − 1

1− σ
, (25)

where β ∈ (0, 1) is the discount factor and σ is the coefficient of relative risk aversion. In the baseline

implementation, we set σ = 1, so u(C) = logC.

The dynamic resource constraint is

Cnt + Int = Ynt, (26)

where Int denotes investment in the dynamic block. Capital accumulates according to

Kn,t+1 = (1− δn)Knt + Int, (27)

where δn is the country-specific depreciation rate. The initial capital stock Kn0 and employment Ln are
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taken from Penn World Table version 11.0. Both the baseline and counterfactual paths begin from the same

observed initial capital stock.

The household’s problem implies the Euler equation

u′(Cnt) = β
(︁
1− δn + rn,t+1

)︁
u′(Cn,t+1). (28)

Link from the trade block to the dynamic block. For country n and policy scenario s, the static

trade block delivers the proportional change in long-run real income

ˆ︂W s
n =

Isn/P
s
n

I0n/P
0
n

. (29)

We do not interpret this real-income change as a directly observed change in total factor productivity.

Instead, the dynamic block represents the combined long-run effects of wages, consumer prices, tariff revenue,

trade volumes, and sourcing costs through a productivity-equivalent efficiency wedge. With fixed labour

and unchanged values of β, δn, and η, steady-state consumption in the Cobb–Douglas growth model is

proportional to A
1/(1−η)
n . We choose the wedge so that

Cs
n,ss

C0
n,ss

= ˆ︂W s
n, (30)

which implies

As
n

A0
n

=
(︂
ˆ︂W s

n

)︂1−η

. (31)

The wedge applies from t = 0 onward. This is a reduced-form transition mapping rather than a structural

claim that tariff policy directly changes technology. It ensures that the dynamic block reproduces the long-

run real-income effect generated by the trade model while tracing the associated adjustment of consumption,

investment, output, and capital. The dynamic welfare results are therefore interpreted as conditional on this

mapping.

3.7 Dynamic welfare and consumption-equivalent variation

To summarize welfare consequences throughout the transition, we construct a dynamic consumption-equivalent

variation (CEV). The numerical transition is solved for T periods and is followed by the scenario-specific

steady state. With log utility, lifetime welfare is therefore

Us
n =

T−1∑︂

t=0

βt logCs
nt +

βT

1− β
logCs

n,ss. (32)
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Let Ubase
n denote lifetime welfare along the baseline path, including its corresponding steady-state continua-

tion value. The lifetime CEV λs
n is the constant proportional change in baseline consumption at every date

that makes the household indifferent between the two paths. It is given by

λs
n = exp

[︁
(1− β)

(︁
Us
n − Ubase

n

)︁]︁
− 1. (33)

Including the continuation value avoids treating a finite-horizon utility comparison as lifetime welfare. For the

Full-GVC specification, we verify that the reported CEV estimates are stable when the numerical transition

horizon is extended from 20 to 30 and 50 years.

3.8 Welfare accounting and ToT/VoT decomposition

Within the trade block, country-level welfare is Wn = In/Pn, where In is nominal absorption in (3) and Pn

is the final consumption price index in (2). Holding nominal trade deficits and non-tariff trade costs fixed,

the first-order welfare change around the calibrated baseline can be decomposed into terms-of-trade (ToT)

and volume-of-trade (VoT) components:

d lnWn =
1

In

J∑︂

j=1

N∑︂

i=1

(︂
EXj

ni d ln c
j
n − IM j

ni d ln c
j
i

)︂

⏞ ⏟⏟ ⏞
ToT

+
1

In

J∑︂

j=1

N∑︂

i=1

τ jniM
j
ni

(︂
d lnM j

ni − d ln cji

)︂

⏞ ⏟⏟ ⏞
VoT

. (34)

Here cji denotes the exporter’s unit cost, IM j
ni = M j

ni is the tariff-exclusive import value, and EXj
ni = M j

in

is the corresponding export value.

For the numerical results, we use baseline weights and log changes between equilibria to obtain first-

order approximations, with implementation details provided in the Online Appendix. Country, bilateral,

and sector-by-country contributions are obtained by summing over (j, i), j, and i, respectively.

Robust implementation. The ToT/VoT decomposition is implemented as a transparent accounting

exercise on the base-year trade network. Some bilateral sector links are zero or very small in the base

year. Since the purpose of the decomposition is to attribute welfare changes along economically meaningful

intensive-margin adjustments, we compute ToT/VoT on the base-year support by excluding zero-base and

negligible-base edges from the decomposition. We also clip extreme log changes in trade values and costs

at a conservative threshold so that the reported decomposition reflects systematic trade reallocation rather

than isolated numerical outliers. These steps make the accounting transparent, reproducible, and consistent

with the equilibrium counterfactuals generated by the model.
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Regional aggregation with M0
ni weights. When aggregating from countries to regions (e.g., six-region

heatmaps), bilateral ToT/VoT components are summed within region pairs using base-year bilateral import

weights:

∆VoTNI =
∑︂

n∈N

∑︂

i∈I

ωM0

ni ∆VoTni, ωM0

ni =
M0

ni∑︁
n′∈N

∑︁
i′∈I M0

n′i′
.

The same aggregation is used for ToT. Here M0
ni is the base-year total bilateral imports from i to n (summed

over tradable sectors), consistent with the weighting used in the region heatmaps.

3.9 Structural metrics reported in Results

Beyond welfare and the decomposition, we report four groups of structural diagnostics that map directly

into the model mechanisms.

Total variation distance (TVD). Let sni be the import share of partner i in country n’s total foreign

imports, with snn = 0. The TVD between baseline and counterfactual import-share distributions is

TVDn =
1

2

∑︂

i

|s′ni − sni| .

TVD measures the extent of partner reallocation needed to move from the baseline import network to the

counterfactual network.

Import concentration and top-partner dependence. Import concentration is measured using the

Herfindahl–Hirschman index

HHIn =
∑︂

i

s2ni, ∆HHIn = HHI′n −HHIn.

We also report maxi sni as a transparent measure of dependence on the largest foreign supplier.

Input import dependence (ICE). Input import dependence is proxied by the foreign share of tariff-

exclusive sectoral purchases in each country-sector pair:

ICEn,j =

∑︁
i ̸=n M

j
ni∑︁

i M
j
ni

, ∆ICEn,j = ICE′
n,j − ICEn,j .

Here M j
nn denotes domestic purchases. A higher value of ICE indicates greater dependence on foreign

sourcing, while a decline in ICE indicates a shift toward domestic sourcing. This metric is used to capture

changes in input import dependence and supply-chain exposure under each tariff counterfactual scenario.
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GVC depth and external dependence (sFVA). GVC depth and the foreign value-added share are

defined in (22). GVC depth captures baseline-output-weighted intermediate-input intensity, while sFVAn

captures external dependence through foreign content.

3.10 Estimation, calibration, and counterfactual implementation

This subsection summarizes the estimation of trade elasticities, the data and calibration, the tariff scenar-

ios, and the implementation strategy. Detailed derivations, data construction, calibration rationale, and

numerical diagnostics are reported in the Online Appendix.

Trade elasticities. In the EK framework, the sectoral trade elasticity θj governs the sensitivity of bilateral

expenditure shares to changes in trade costs. We estimate θj using 2023 bilateral trade flows and tariffs and

the triangular expenditure-ratio approach. Suppressing time indices, let Xj
is denote expenditure by importer

i on goods from exporter s in sector j, and let t̃jis = 1 + tjis. Under symmetric bilateral non-tariff frictions

and importer- and exporter-specific components, the triangular transformation eliminates these terms and

identifies θj from bilateral tariff variation:

ln

(︄
Xj

isX
j
srX

j
ri

Xj
irX

j
rsX

j
si

)︄
= −θj ln

(︄
t̃jist̃

j
sr t̃

j
ri

t̃jsit̃
j
rst̃

j
ir

)︄
+ ˜︁ϵjisr. (35)

For each sector, we rank countries by their shares of sectoral trade. We then exclude countries at the lower

end of this ranking whose cumulative trade shares account for approximately 1% and 2.5% of the sectoral

total, yielding the samples labelled 99% and 97.5%, respectively. The 99% estimates are used as the baseline

elasticities for the 21 tradable goods sectors in the quantitative trade block. Non-tradable sectors, including

mining support services, are assigned 8.62, the arithmetic mean of the 21 full-sample estimates. The full

triangular-ratio derivation and additional estimation details are reported in the Online Appendix. See Online

Appendix A.1.

Data and calibration. Our quantitative implementation combines bilateral trade statistics, sectoral

input–output tables, tariff schedules, value-added decompositions, and macroeconomic data. Bilateral trade

flows are taken from UN Comtrade for 2023 and concorded from HS6 products to ISIC Rev. 4 sectors. Miss-

ing observations are replaced with those from the closest available year. The production structure is based on

2020 coefficients from OECD input–output tables; baseline tariffs are obtained from UNCTAD–TRAINS for

2023; value added and gross output are taken from OECD STAN for 2023; domestic and foreign value-added

shares are taken from the 2023 edition of OECD TiVA; and the macroeconomic objects used in the dynamic

block are taken from 2023 observations in Penn World Table version 11.0. Complete country and sector
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coverage, concordance procedures, regional mapping, and data-preparation details are reported in Online

Appendix A.2.

The model combines data-disciplined, estimated, and calibrated objects. IO coefficients, value-added

shares, bilateral trade flows, tariffs, baseline foreign value-added shares, gross output, initial capital, depre-

ciation, and employment are disciplined by the data. Trade elasticities for the 21 tradable goods sectors are

estimated using equation (35). We set σIO = 0.4, σchain = 1.0, and ϕj = 0.3, reflecting limited adjustment of

intermediate-input shares and foreign content (Antràs and Chor, 2013; Baqaee and Farhi, 2019; Antràs and

Chor, 2022; Fujiy et al., 2024). The dynamic block uses β = 0.97, σ = 1, and η = 0.33, in line with standard

annual macroeconomic benchmarks (King and Rebelo, 1999; Coeurdacier et al., 2015; Caines and Lahiri,

2025). The estimated, calibrated, and data-disciplined parameters are consolidated in a single table, while

the detailed calibration rationale is reported in the Online Appendix. See Table 1 and Online Appendix A.3.

Table 1: Model parameters and empirical discipline

Parameter Baseline value Role Discipline

θj Sector-specific Trade elasticity Estimated or assigned mean
σIO 0.4 Intermediate-input substitution Calibrated
σchain 1.0 Foreign-content adjustment Calibrated
ϕj 0.3 FVA-to-cost pass-through Calibrated
β 0.97 Discount factor Macro benchmark
σ 1 Relative risk aversion Log utility
η 0.33 Capital share Macro benchmark
δn Country-specific Depreciation rate Penn World Table
Ln Country-specific Fixed employment Penn World Table

Source: Authors’ calculations and compilation based on the data sources and calibration references cited in the text.

Model variants and dynamic robustness. For each tariff scenario, we solve four static model specifi-

cations: No-GVC, IO-only, FVA-only, and Full-GVC. No-GVC retains baseline IO linkages but switches off

both GVC adjustment margins. Dynamic welfare is compared between the Full-GVC and No-GVC specifica-

tions using the 20-year numerical transition. For the Full-GVC specification, we additionally assess horizon

robustness using numerical transitions of 20, 30, and 50 years.

Tariff counterfactual scenarios. We consider four counterfactual scenarios for bilateral tariffs in the

21 tariff-covered tradable sectors. Each scenario is implemented as a once-and-for-all, permanent change

from t = 0 onward relative to the baseline schedule τ0jni. For escalation and retaliation flows, the stated

partner-specific rates are implemented as tariff floors,

τ sjni = max
{︁
τ0jni, τ̄

s
ni

}︁
,
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so that escalation or retaliation never mechanically lowers an existing sectoral tariff. Domestic transactions

retain their baseline tariff treatment.

• Scenario 1 (S1) (unilateral US tariff escalation). The United States applies partner-specific

tariff floors of 30% to imports from China, 15% to imports from the EU economies represented in

the sample and Japan, 35% to imports from Mexico and Canada, 50% to imports from Brazil and

India, 19% to imports from South Korea, 20% to imports from ASEAN, and 10% to imports from the

remaining foreign economies.

• Scenario 2 (S2) (symmetric retaliation). US tariffs remain as in S1. In addition, every foreign

economy in the sample applies to imports from the United States the same partner-specific tariff floor

that the United States applies to that economy under S1.

• Scenario 3 (S3) (retaliation plus unilateral Chinese tariff easing). Tariffs involving the United

States remain as in S2. China additionally eliminates tariffs on imports from the EU economies

represented in the sample and from ASEAN in the 21 tariff-covered tradable sectors.

• Scenario 4 (S4) (reciprocal China–EU–ASEAN tariff easing). China maintains the tariff

elimination introduced in S3. The EU and ASEAN economies additionally eliminate tariffs on imports

from China in the 21 tariff-covered tradable sectors, while tariffs involving the United States remain

the same as in S2.

All bilateral tariffs not explicitly altered above remain at their baseline levels. The four scenarios are

evaluated relative to the same baseline equilibrium and use identical country coverage, sector definitions, and

aggregation procedures, making unilateral escalation, retaliation, unilateral selective easing, and reciprocal

selective easing directly comparable. The exact tariff-matrix construction and audit checks are reported in

Online Appendix A.4.

Identification and transparency. The tariff schedules {τ sjni} are treated as exogenous policy experi-

ments. Identification therefore concerns the model-implied general-equilibrium response to a change from

the common baseline tariff matrix τ0jni to a counterfactual matrix τ sjni, holding baseline technologies, non-

tariff trade costs, and baseline input–output weights fixed. The object of interest is not a reduced-form

causal estimate from historical time-series variation. The full equilibrium mapping, construction of reported

outcomes, treatment of zero-base bilateral links, clipping of extreme log changes, regional weighting, and

solver diagnostics are reported in the Online Appendix. See Online Appendix A.5.
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4 Results

4.1 Estimating and using sectoral trade elasticities

We estimate sector-specific trade elasticities {θj} in the multisector Eaton–Kortum framework using the

triangular expenditure-ratio regression in equation (35). For each sector j, we construct all admissible

country triplets from the 2023 bilateral trade and tariff data for which the relevant trade flows are positive

and the logarithmic ratios are defined. We then estimate an OLS regression of the log triangular trade-

flow ratio on the corresponding log tariff-cost ratio. As discussed in Section 3.10, under the maintained

assumptions on symmetric bilateral non-tariff frictions and importer- and exporter-specific components, the

triangular transformation removes these terms and identifies θj from variation in ad valorem tariffs across

partners.

Because the regression is unweighted, each admissible country-triplet observation receives the same

weight. To assess the sensitivity of the estimates to countries with small sectoral trade volumes, we consider

two restricted samples in addition to the full sample. Within each sector, countries are ranked in ascending

order according to their contributions to total sectoral trade. We then exclude countries at the lower end

of this ranking whose cumulative trade shares account for approximately 1% and 2.5% of the sectoral total,

yielding the samples labelled 99% and 97.5%, respectively. For each restricted sample, we reconstruct the

admissible triplets among the retained countries and re-estimate the sectoral trade elasticity. Table 2 reports

the estimates, HC1 standard errors, and observation counts for all three specifications.

Three patterns are salient. First, the 99% sample estimates vary meaningfully across sectors, as expected

in a Caliendo–Parro-type environment. Commodity-like and homogeneous-input sectors display compara-

tively high point estimates: Wood (13.44), Paper (20.11), Coke and refined petroleum (18.52), Non-energy

Mining (11.02), and Fishing (12.42), implying that their bilateral expenditure shares respond strongly to

changes in trade costs. Differentiated and complex-assembly sectors display lower point estimates: Electrical

equipment (0.21), Motor vehicles (1.08), Machinery (1.24), Agriculture (1.34), Food (2.02), and Chemicals

(3.41). This pattern is consistent with stronger price-driven substitution in standardized intermediates than

in highly differentiated equipment, although several individual estimates are imprecisely estimated.

Second, several sectors yield implausible or unstable coefficients in the full sample that become more

reasonable after trimming. Motor vehicles, for instance, carries a negative full-sample elasticity (−3.15)

but a positive value near unity in the 99% sample (1.08); Basic metals falls from 5.38 to 1.54. Sectors

with relatively few observations, notably Energy Mining, retain large standard errors across the trimming

specifications, reflecting limited cross-partner tariff variation. The 99% sample balances variance reduction

against the influence of extreme ratios, motivating its use as the baseline.
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Third, the estimated sectoral profile {θj} shapes the incidence of the tariff experiments within the static

trade block. For a given sector, a higher θj implies that bilateral expenditure shares respond more strongly

to changes in tariffs and relative production costs. The elasticity profile therefore affects the extent of

supplier reallocation, sectoral price and cost changes, and the resulting terms-of-trade and volume-of-trade

contributions. Because the trade block compares the baseline and counterfactual long-run equilibria, θj

governs the magnitude of reallocation rather than its speed. In the dynamic block, sectoral elasticities

matter only indirectly: they affect the country-level long-run real-income change ˆ︂W s
n, which is subsequently

represented by the productivity-equivalent efficiency wedge governing the paths of consumption, investment,

output, and capital.

Full sample 99% sample 97.5% sample

Sector θj s.e. Obs. θj s.e. Obs. θj s.e. Obs.

Agriculture 1.64 0.26 5482 1.34 0.28 3102 0.73 0.30 1854

Fishing 10.26 1.24 1456 12.42 1.78 806 11.12 2.89 565

Mining (Energy) 63.49 37.86 157 36.03 45.39 109 52.48 44.39 92

Mining (Non-Energy) 13.24 1.48 3586 11.02 2.85 1333 2.94 3.46 648

Food 1.21 0.13 5700 2.02 0.14 3694 1.69 0.13 2647

Textiles 6.35 0.47 5720 6.17 0.49 4011 5.88 0.50 3071

Wood 12.75 0.93 4047 13.44 1.13 2950 11.11 1.27 1971

Paper 18.73 1.22 5432 20.11 1.36 3941 13.10 1.28 2933

Coke and refined petroleum 22.17 5.31 1175 18.52 5.76 797 17.28 5.91 727

Chemicals 4.10 0.78 4560 3.41 0.77 3192 1.96 0.60 2079

Pharmaceuticals −1.17 1.77 4436 1.94 1.90 3089 3.03 2.08 2160

Plastics 2.98 0.56 4734 1.56 0.57 3503 −0.52 0.56 2888

Non-metallic minerals 7.45 0.70 4532 7.30 0.76 3685 8.07 0.84 3132

Basic metals 5.38 1.19 4793 1.54 1.29 3090 4.25 1.66 1805

Metal products 3.63 0.61 4774 3.20 0.65 3746 2.91 0.66 2990

Computer and electronic products 3.76 1.74 3246 4.76 1.77 1865 3.57 2.17 1155

Electrical equipment 0.15 0.73 4916 0.21 0.75 3165 0.47 0.81 2443

Machinery, nec 1.16 0.87 5121 1.24 0.80 3503 1.97 0.88 2872

Motor vehicles −3.15 0.48 5032 1.08 0.61 1709 0.67 0.78 1019

Other transport equipment 7.28 0.65 4400 5.42 0.73 3267 4.90 0.78 2317

Manufacturing, nec −0.38 0.42 5583 2.24 0.59 2263 1.96 0.62 1668

Table 2: Sectoral trade elasticity estimates by sector and sample specification. The 99% and 97.5% samples
use sector-specific country selections. The 99% estimates provide the baseline elasticities used in the quanti-
tative trade block. These elasticities enter the dynamic analysis indirectly through the long-run real-income
changes generated by the trade model.

Source: Authors’ calculations.
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4.2 Static reallocation and GVC adjustment

The long-run static equilibrium reveals heterogeneous welfare and sourcing responses across the four tariff

scenarios. For clarity, we aggregate the 41 economies into six regions: China, the United States, Mexico and

Canada, ASEAN, the European Union (EU), and the rest of the world (ROW). Region-level welfare, TVD,

and ICE are calculated using base-income weights proportional to wnLn + Rn + Dn. Foreign value-added

shares and GVC depth use baseline gross-output weights. All four scenarios are evaluated relative to the

same baseline equilibrium, with identical country coverage, sector definitions, partner sets, and aggregation

weights.

Table 3 reports comparable static welfare effects across S1–S4. Under unilateral US tariff escalation in

S1, the United States records a modest welfare gain, while all other regions experience welfare losses. Mexico

and Canada incur the largest regional loss, reflecting their direct exposure to the US market and their close

integration into North American production networks. Complete country-level static and dynamic welfare

results are reported in the Online Appendix.

A positive terms-of-trade contribution and additional tariff revenue offset higher imported-input costs

and weaker foreign demand. The result therefore does not imply that unilateral protection is costless.

Table 3: Static welfare effects and the contribution of the GVC mechanisms across tariff scenarios

Region S1 S2 S3 S4

Panel A: Static welfare changes (%)
China -0.519 -0.383 -0.514 -0.335
United States 0.534 -0.401 -0.395 -0.404
Mexico and Canada -2.863 -2.321 -2.316 -2.323
ASEAN -0.410 -0.323 -0.192 -0.364
European Union -0.157 -0.084 0.072 -0.019
Rest of the world -0.234 -0.161 -0.167 -0.175

Panel B: Full-GVC minus No-GVC welfare effects (percentage points)
China -0.004 -0.004 -0.003 -0.005
United States 0.006 0.032 0.032 0.033
Mexico and Canada 0.048 0.053 0.055 0.054
ASEAN -0.003 -0.010 -0.011 -0.008
European Union -0.007 -0.012 -0.015 -0.016
Rest of the world -0.004 -0.011 -0.009 -0.008

Notes: Panel A reports percentage changes in long-run real income relative to the common baseline equilibrium. Panel B
reports the static welfare effect in the full model minus the corresponding effect when both input–output substitution and
foreign value-added adjustment are shut down. A positive entry in Panel B indicates that welfare is higher in the Full-GVC
specification than in the No-GVC specification. When the policy effect is negative, a positive entry cushions the loss; when
the policy effect is positive, it amplifies the gain. A negative entry has the opposite interpretation. Regional values are
base-income-weighted averages of country-level outcomes.

Source: Authors’ calculations.

Cross-scenario comparison (S1–S4):

Comprehensive retaliation reverses the modest US welfare gain into a loss. US welfare changes from
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0.534% in S1 to −0.401% in S2 as retaliatory tariffs weaken foreign demand for US products and offset

the tariff-revenue and relative-price benefits of unilateral escalation. Mexico and Canada remain the most

adversely affected region in every scenario.

Moving from S2 to S3 shows how unilateral selective tariff easing redistributes welfare towards third-

market suppliers. China’s elimination of tariffs on imports from the EU and ASEAN improves EU welfare

from −0.084% to 0.072% and reduces the aggregate ASEAN loss from 0.323% to 0.192%. China itself

experiences a larger loss, however, because part of the benefit of unilateral tariff easing accrues to foreign

suppliers, while domestic producers face stronger import competition and tariff revenue declines.

Moving from S3 to S4 shows that reciprocal tariff elimination does not generate uniform gains among

the participating economies. China’s welfare improves from −0.514% to −0.335%, but the EU moves from a

small gain to a result close to baseline, while the aggregate ASEAN loss increases. These differences reflect

sectoral composition, bilateral exposure, import competition, and trade diversion within the preferential

network.

Supplier reallocation and foreign input dependence:

Table 4 separates two distinct sourcing margins. Panel A reports TVD, which measures reallocation

across foreign suppliers. Panel B reports the change in ICE, a proxy for input import dependence based on

the foreign share of sectoral purchases.
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Table 4: Sourcing reallocation and GVC adjustment across tariff scenarios

Region S1 S2 S3 S4

Panel A: Import-share reallocation, TVD (%)
China 3.81 5.95 7.07 6.72
United States 13.57 13.44 13.15 13.45
Mexico and Canada 8.05 23.74 23.75 23.73
ASEAN 2.79 4.82 4.84 5.03
European Union 5.11 7.17 7.26 8.37
Rest of the world 4.14 5.42 5.44 5.42

Panel B: Change in foreign input dependence (percentage points)
China -0.39 -0.54 -0.38 -0.21
United States -1.72 -2.54 -2.54 -2.54
Mexico and Canada -2.12 -3.07 -3.08 -3.08
ASEAN -0.14 -0.28 -0.21 -0.06
European Union -0.10 -0.24 -0.14 -0.04
Rest of the world -0.18 -0.30 -0.30 -0.31

Panel C: Change in foreign value-added share (percentage points)
China -0.136 -0.262 -0.211 -0.172
United States -0.174 -0.305 -0.305 -0.306
Mexico and Canada -0.498 -1.139 -1.141 -1.138
ASEAN -0.064 -0.128 -0.111 -0.088
European Union -0.081 -0.145 -0.111 -0.098
Rest of the world -0.068 -0.128 -0.130 -0.131

Panel D: Change in GVC depth (percentage points)
China -0.010 -0.019 -0.015 -0.013
United States -0.019 -0.033 -0.033 -0.033
Mexico and Canada -0.049 -0.112 -0.112 -0.112
ASEAN -0.006 -0.012 -0.011 -0.009
European Union -0.008 -0.014 -0.011 -0.010
Rest of the world -0.007 -0.012 -0.012 -0.012

Notes: Panel A reports 100 times the total variation distance between baseline and counterfactual foreign-partner import shares. It

can be interpreted as the percentage of foreign import shares that must be reallocated to move from the baseline distribution to the

counterfactual distribution. Panel B reports 100 times the change in ICE and is expressed in percentage points. Panels C and D

report changes in the foreign value-added share and GVC depth, respectively, in percentage points. All scenarios use the same

baseline equilibrium, country and sector coverage, partner definitions, and regional aggregation weights. Panels A and B use

baseline-income weights, whereas Panels C and D use baseline gross-output weights.

Source: Authors’ calculations.

Under S1, the United States records the largest foreign-partner reallocation, at 13.57%, while its overall

foreign input dependence falls by 1.72 percentage points. Moving from S1 to S2 produces the largest increase

in TVD in Mexico and Canada, where TVD rises from 8.05% to 23.74%. By contrast, selective tariff easing

in S3 and S4 generates more moderate changes in TVD in China, the EU, and ASEAN.

All four scenarios reduce foreign input dependence, but the magnitude differs substantially across regions.

The largest reductions occur in Mexico and Canada and the United States, whereas the EU and ASEAN

display smaller changes. TVD and ∆ICE therefore should not be interpreted interchangeably: an economy

may substantially change the identity of its foreign suppliers without an equally large change in its aggregate

reliance on foreign inputs.

Foreign value-added shares respond more visibly than GVC depth, especially in Mexico and Canada
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under retaliation. Changes in GVC depth remain small in all regions and scenarios. Tariffs therefore alter

the location, concentration, and foreign content of sourcing more strongly than the overall intermediate-input

intensity of production.

The HHI results reported in the Online Appendix indicate greater diversification in the United States

and Mexico and Canada, but modest increases in concentration in the EU and ASEAN under some selective-

easing scenarios. A change in supplier concentration need not move one-for-one with welfare, because the

prices and production roles of the affected suppliers also matter.

The comparison with the No-GVC specification shows that the two GVC mechanisms have modest effects

on aggregate regional welfare but generate meaningful heterogeneity across economies. As shown in Panel B

of Table 3, their regional welfare contribution ranges from approximately −0.016 to 0.055 percentage points.

They slightly cushion the losses in Mexico and Canada and, under retaliation, in the United States, while

modestly lowering welfare in the EU, ASEAN, and the rest of the world. Their main role is therefore to

alter the composition and foreign content of sourcing rather than to overturn the regional welfare ranking.

The relatively large losses of highly trade-exposed economies should not be interpreted as evidence that

these economies would benefit from becoming less open through protectionism. Supplier diversification can

reduce concentrated dependence while preserving access to efficient foreign inputs, whereas protectionism

raises input costs, weakens gains from specialization, and invites retaliation.

4.3 Dynamic welfare and medium-run divergence

The static results show that the four tariff scenarios generate heterogeneous changes in real income and

sourcing patterns, while changes in aggregate GVC depth remain comparatively small. We now examine

how these long-run trade effects translate into welfare over the transition once capital adjustment is incor-

porated. The dynamic block does not interpret the trade-induced real-income change as a structural change

in technology. Instead, it represents the combined effects of wages, prices, tariff revenue, trade volumes, and

sourcing costs through a permanent productivity-equivalent efficiency wedge. This reduced-form mapping

allows the one-sector dynamic model to reproduce the long-run real-income effect from the trade block while

tracing the associated paths of consumption, output, investment, and capital.

Table 5 and Figure 1 report comparable regional lifetime consumption-equivalent variation (CEV) for all

four scenarios. Two patterns stand out. First, dynamic welfare preserves the signs and broad regional ranking

of the static welfare effects. Second, the absolute CEV effects are generally smaller than the corresponding

long-run static effects. Changes in the average return to capital have the same sign as the welfare response

but are modest in magnitude. The long-run real-income effect remains the input into the dynamic block,
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while the endogenous return response governs the subsequent adjustment of investment and capital.6

Table 5: Dynamic welfare and changes in the average return to capital by region (S1–S4)

S1 S2 S3 S4

Region CEV (%) ∆r (p.p.) CEV (%) ∆r (p.p.) CEV (%) ∆r (p.p.) CEV (%) ∆r (p.p.)

Panel A: Full-GVC dynamic outcomes

China -0.423 -0.011 -0.312 -0.008 -0.419 -0.011 -0.273 -0.007

United States 0.459 0.013 -0.345 -0.010 -0.340 -0.010 -0.347 -0.010

Mexico and Canada -2.355 -0.062 -1.908 -0.050 -1.903 -0.050 -1.910 -0.050

ASEAN -0.343 -0.010 -0.271 -0.008 -0.160 -0.005 -0.305 -0.009

European Union -0.130 -0.004 -0.071 -0.002 0.057 0.001 -0.018 -0.001

Rest of the world -0.194 -0.005 -0.134 -0.004 -0.139 -0.004 -0.146 -0.004

Panel B: Full-GVC minus No-GVC lifetime CEV (percentage points)

China -0.003 -0.003 -0.003 -0.004

United States 0.006 0.027 0.028 0.028

Mexico and Canada 0.039 0.044 0.045 0.045

ASEAN -0.003 -0.008 -0.009 -0.007

European Union -0.006 -0.010 -0.013 -0.013

Rest of the world -0.004 -0.009 -0.008 -0.007

Notes: Panel A reports lifetime CEV and the change in the average return to capital over the 20-year numerical transition.

Lifetime CEV includes the discounted steady-state continuation value after the numerical transition. Panel B reports the

full-model CEV minus the corresponding CEV when both input–output substitution and foreign value-added adjustment

are shut down. Positive entries in Panel B indicate that welfare is higher in the Full-GVC specification than in the

No-GVC specification. When the policy effect is negative, a positive entry cushions the loss; when the policy effect is

positive, it amplifies the gain. Negative entries have the opposite interpretation. Regional outcomes are aggregated using

baseline-income weights proportional to wnLn +Rn +Dn.

Source: Authors’ calculations.

6Construction details for ∆r are reported in Appendix E.
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Figure 1: Lifetime consumption-equivalent variation by region across scenarios. Within each region, the bars
correspond to S1–S4 from left to right.

The transition paths under unilateral escalation in Figure 2 are consistent with the corresponding long-run

welfare effects. The United States experiences a modest and persistent increase in consumption and output,

accompanied by gradual capital accumulation. This joint increase does not arise because tariffs directly

raise US technology. Rather, the positive long-run real-income effect from the trade block is represented

by a positive productivity-equivalent efficiency wedge in the dynamic mapping. Because the wedge raises

available resources on impact, output can increase while the capital stock is initially predetermined. The

increase in output exceeds the increase in consumption, so investment also rises and capital accumulates

gradually over the transition.

Mexico and Canada display the largest and most persistent contraction in consumption, capital, and

output. China, ASEAN, the EU, and the rest of the world also record negative but more moderate adjustment

paths. The corresponding lifetime CEVs are 0.459% for the United States, −2.355% for Mexico and Canada,

−0.423% for China, −0.343% for ASEAN, −0.130% for the EU, and −0.194% for the rest of the world.
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Transition paths under S1
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Figure 2: Transition paths under S1 (six-region aggregation). Lines show percentage deviations from their
respective baseline paths.

The cross-scenario comparison shows how retaliation and selective tariff easing alter the dynamic inci-

dence of the policy shock. Moving from S1 to S2, comprehensive retaliation reverses the modest US dynamic

welfare gain. US lifetime CEV changes from 0.459% to −0.345% as retaliatory tariffs weaken foreign demand

for US products and offset the positive long-run real-income effect generated under unilateral escalation.

The losses in China, Mexico and Canada, ASEAN, the EU, and the rest of the world become smaller

in absolute value than under S1, indicating that retaliation redistributes part of the burden towards the

initiating economy. Mexico and Canada nevertheless remain the most adversely affected region.

The US result changes only marginally across S2–S4 because all three scenarios retain the retaliatory

tariffs imposed on US exports. The additional policy changes in S3 and S4 occur mainly within the China–

EU–ASEAN bloc and affect the United States primarily through indirect general-equilibrium spillovers.

Moving from S2 to S3, China’s unilateral tariff elimination towards the EU and ASEAN generates a

positive EU CEV and reduces the ASEAN loss, while China’s own dynamic welfare deteriorates. EU CEV

rises from −0.071% to 0.057%, ASEAN improves from −0.271% to −0.160%, and China falls from −0.312%

to −0.419%.

The effects on the United States, Mexico and Canada, and the rest of the world are comparatively small.

Moving from S3 to S4, reciprocal tariff elimination improves China’s dynamic welfare but does not pro-

duce uniform gains among the participating economies. China’s CEV improves from −0.419% to −0.273%.

The EU moves from a small gain to a result close to baseline, while the ASEAN loss increases from 0.160%
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to 0.305%. As in the static results, selective tariff easing redistributes welfare across participating economies

rather than uniformly eliminating the costs of escalation.

These comparisons clarify the relationship between static reallocation and dynamic adjustment. The

dynamic block does not generate a separate welfare ranking that overturns the trade model’s long-run

effects. Instead, the productivity-equivalent mapping translates those effects into gradual adjustments in

consumption, investment, output, and capital. Capital accumulation spreads the adjustment over time. The

Full-GVC results are numerically stable when the transition horizon is extended from 20 to 30 and 50 years;

across all regions and scenarios, the maximum absolute difference between the 20- and 50-year lifetime CEV

estimates is 0.0016 percentage points.

The dynamic comparison with the No-GVC specification leads to the same broad conclusion as the static

comparison. GVC adjustment has a modest effect on aggregate regional welfare but changes the incidence of

the transition across economies. As shown in Panel B of Table 5, the GVC mechanisms cushion the dynamic

losses in Mexico and Canada by approximately 0.04–0.05 percentage points and modestly cushion the US

effect under retaliation. They slightly lower welfare in China, ASEAN, the EU, and the rest of the world.

The GVC margins, therefore, affect the distribution and composition of dynamic adjustment without

overturning the principal cross-scenario welfare ranking. These dynamic results should consequently be

interpreted as conditional on the reduced-form productivity-equivalent mapping rather than as evidence

that tariff policy directly changes underlying technology.

4.4 Bilateral transmission channels

Welfare differences across scenarios cannot be inferred from aggregate reallocation alone. Figures 3 and

4 report the bilateral first-order quantity and price contributions using six-region heatmaps and common

baseline bilateral exposure weights M0
ni. To make the policy mechanisms directly comparable, the four

panels report sequential changes: unilateral US escalation relative to the baseline, retaliation relative to S1,

unilateral Chinese tariff easing relative to S2, and reciprocal China–EU–ASEAN tariff easing relative to S3.7

Rows denote importing regions and columns denote exporting regions; the ToT term includes both export-

and import-price contributions for each pair. Each cell is a baseline-import-weighted average of bilateral

accounting contributions rather than a stand-alone welfare effect, and the heatmap cells do not sum to

regional welfare.

Figure 3 shows that bilateral VoT contributions are concentrated in a limited number of economically

important corridors. Under S1, the largest negative quantity contribution occurs for Mexico and Canada

importing from the United States, at −0.086 percentage points. Other negative US-export contributions

7For details on the aggregation of the heatmaps, see Appendix F.4.
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arise for ASEAN, China, ROW, and the EU, at −0.069, −0.041, −0.038, and −0.027 percentage points,

respectively. At the same time, positive contributions appear in ASEAN, the EU, and ROW imports from

China, at approximately 0.013, 0.010, and 0.013 percentage points. The first panel therefore indicates that

unilateral US escalation compresses several US-centred trade corridors while redirecting part of the quantity

adjustment towards alternative Chinese supply links.

Moving from S1 to S2, retaliation reinforces quantity compression in corridors involving US exports

and produces compensating reallocation towards alternative suppliers. The most negative additional VoT

contribution occurs for Mexico and Canada importing from the United States, at −0.111 percentage points,

while China importing from the United States records an additional contribution of −0.041 percentage

points. Mexico and Canada simultaneously record a positive contribution of 0.042 percentage points from

imports originating in China.

Relative to S2, China’s unilateral tariff elimination in S3 raises the quantity contribution of its imports

from the EU and ASEAN by approximately 0.010 and 0.003 percentage points. Positive general-equilibrium

reallocation is also visible in ASEAN and EU imports from China, at approximately 0.010 and 0.007 percent-

age points. When tariff elimination becomes reciprocal in S4, the quantity response becomes considerably

more concentrated in Chinese exports to the participating partners: the VoT contributions associated with

ASEAN and EU imports from China increase by approximately 0.083 and 0.048 percentage points.

Figure 4 reports the corresponding bilateral price contributions. In the escalation and retaliation panels,

the largest bilateral price contributions are substantially larger in absolute value than the corresponding

quantity contributions, so the price channel cannot be characterized as uniformly secondary. Under S1, the

largest negative ToT contribution occurs for Mexico and Canada in their trade with the United States, at

−3.121 percentage points. Negative contributions are also observed for ASEAN, the EU, ROW, and China in

their trade with the United States, at −0.917, −0.412, −0.394, and −0.294 percentage points. By contrast,

the United States records positive bilateral ToT contributions in trade with Mexico and Canada and with

China, at 0.201 and 0.165 percentage points, respectively, together with smaller positive contributions in

trade with ASEAN, the EU, and ROW. These offsetting price effects help explain why unilateral escalation

generates a modest positive aggregate US welfare effect while imposing substantially larger losses on closely

connected partners.

Moving from S1 to S2 reverses much of the price incidence associated with US-centred trade corridors and

shifts part of the welfare burden towards the initiating economy. The additional ToT contribution becomes

positive for Mexico and Canada, ASEAN, the EU, ROW, and China in their trade with the United States,

with the largest values occurring for Mexico and Canada and ASEAN, at 2.423 and 0.671 percentage points.

Conversely, the additional ToT contributions for US trade with Mexico and Canada and China become
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negative, at −0.155 and −0.111 percentage points. This reversal is consistent with the aggregate finding

that comprehensive retaliation eliminates and then reverses the modest US welfare gain generated under

unilateral escalation.

The price effects associated with selective tariff easing are smaller and more geographically concentrated

than those associated with escalation and retaliation. Under S3, positive ToT contributions are concentrated

in trade with China for ASEAN, the EU, Mexico and Canada, and ROW, at approximately 0.143, 0.052,

0.041, and 0.029 percentage points. China, in contrast, records negative price contributions in trade with

the United States, the EU, ASEAN, and ROW. Under S4, the strong quantity expansion in ASEAN and

EU imports from China is accompanied by negative ToT contributions of approximately −0.163 and −0.047

percentage points. Smaller negative contributions also occur for Mexico and Canada, ROW, and the United

States in their trade with China. The same bilateral corridor can therefore generate a positive quantity

contribution and an offsetting negative price contribution.

This interaction explains why reciprocal tariff easing can substantially increase trade within the pref-

erential network without producing uniform welfare gains for all participating regions. In particular, the

negative S4 price contribution more than offsets the positive quantity contribution on the China-to-ASEAN

corridor and almost entirely offsets it on the China-to-EU corridor. Conversely, China records positive S4

ToT contributions in trade with the United States, the EU, ASEAN, and ROW, although the associated

quantity changes are comparatively small.

Unilateral escalation primarily affects US-centred corridors; retaliation reverses part of the associated

price incidence and redirects quantities towards alternative suppliers; unilateral Chinese tariff easing strength-

ens selected China–EU–ASEAN links; and reciprocal tariff elimination produces a much larger expansion in

EU and ASEAN imports from China. The evidence also shows why aggregate reallocation measures such as

TVD or the total change in foreign input dependence cannot by themselves determine welfare. Welfare de-

pends on the direction of bilateral adjustment, the baseline exposure of each corridor, and whether quantity

expansion is reinforced or offset by the corresponding price contribution.
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Figure 3: Sequential changes in bilateral volume-of-trade contributions (six-region aggregation). Rows de-
note importing regions and columns denote exporting regions. Bilateral contributions are aggregated using
common baseline import weights M0

ni. The panels report S1 minus the baseline, S2 minus S1, S3 minus
S2, and S4 minus S3. All panels use a common colour scale, diagonal elements are masked, and values are
reported in percentage points.
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Figure 4: Sequential changes in bilateral terms-of-trade contributions (six-region aggregation). Rows denote
importing regions and columns denote exporting regions. Bilateral contributions are aggregated using com-
mon baseline import weights M0

ni. The panels report S1 minus the baseline, S2 minus S1, S3 minus S2, and
S4 minus S3. All panels use a common colour scale, diagonal elements are masked, and values are reported
in percentage points.

4.5 Bilateral sourcing re-anchoring

Tariff escalation changes not only the overall extent of supplier reallocation but also the bilateral sourcing

relationships around which trade is organized. Figure 5 presents the 41-country network of changes in foreign

import-partner shares relative to the common baseline. Directed edges run from exporting to importing

economies, so an expansion indicates that the exporter becomes more important in the importer’s foreign

sourcing portfolio. This measure captures bilateral sourcing reallocation.

The four panels reveal distinct forms of re-anchoring across the policy sequence. Under S1, unilateral

US tariff escalation weakens several established US-centred sourcing links. The United States reduces the

shares sourced from China and Mexico and Canada, while several foreign economies reduce the importance

of the United States in their own import portfolios and increase sourcing from alternative suppliers. The first

scenario therefore generates broad supplier substitution, but the replacement partners differ across importing

economies.
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Moving from S1 to S2, retaliation deepens the compression of US-centred links and spreads the adjustment

across a wider set of trading partners. The strongest reductions are concentrated in imports previously

sourced from the United States, while China, the European Union, and the rest of the world gain importance

as alternative suppliers for several affected economies. This pattern shows that retaliation does not simply

offset the initiating tariff at the bilateral level; it changes the ranking of suppliers across the wider network.

Moving from S2 to S3, China’s unilateral tariff easing towards the European Union and ASEAN further

redirects sourcing towards those partners. The full bilateral results show that China’s import shares sourced

from the EU and ASEAN rise relative to the baseline, while China also becomes a more important supplier

to several economies within the two regions. Moving from S3 to S4, reciprocal tariff easing strengthens this

re-anchoring further, with the clearest expansions concentrated in China–EU and China–ASEAN sourcing

relationships. Selective liberalization, therefore, changes the direction of network adjustment rather than

restoring the pre-escalation allocation.

A persistent feature across all four scenarios is the weakening of the direct China–USA sourcing relation-

ship. The US share sourced from China remains below baseline in every scenario, while China’s share sourced

from the United States declines more strongly once retaliation is introduced and remains compressed under

S3 and S4. Later preferential tariff changes among China, the EU, and ASEAN therefore do not restore the

original bilateral relationship.

The network response should not be interpreted as a uniform movement towards greater diversification.

Some economies replace a dominant supplier with a broader set of alternatives, whereas selective tariff easing

can increase the importance of a smaller group of preferential partners. Bilateral re-anchoring may therefore

involve either diversification or renewed concentration, depending on the direction of the tariff change and

the importer’s initial sourcing structure.

These results help explain why similar aggregate values of TVD can coexist with different welfare out-

comes. The welfare consequences of supplier reallocation depend not only on how much trade is reassigned

but also on the cost, sectoral composition, and production role of the replacement suppliers. Reallocation

towards efficient alternative inputs may cushion the shock, whereas substitution towards higher-cost or less

suitable suppliers may reduce welfare even when dependence on the original partner falls.

The sourcing-network evidence is consistent with the bilateral decomposition in Section 4.4. Escala-

tion and retaliation primarily compress US-centred corridors, while unilateral and reciprocal tariff easing

strengthen selected China–EU–ASEAN links. The network figure therefore identifies where sourcing shares

are re-anchored, whereas the bilateral ToT and VoT decomposition shows whether the associated welfare

contribution operates through quantities, relative prices, or both.

For readability, Figure 5 displays fifteen large bilateral partner-share changes in each scenario, selected
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using the threshold and degree constraints described in the caption, with identical country positions and a

common edge-width scale across panels. The exact edges displayed in Figure 5 are reported in the Online

Appendix, while the complete country-pair changes are retained in the underlying replication files.

Bilateral sourcing re-anchoring relative to the baseline

Blue: increase | Orange: decrease
15 selected links per scenario; absolute change >= 1 pp; at most 7 incident links per economy
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Figure 5: Changes in bilateral sourcing shares relative to the baseline across 41 economies under S1–S4.
Arrows run from exporters to importers. Blue (orange) indicates an increase (decrease) in the exporter’s
share of the importer’s total imports. Each panel shows 15 links selected in descending order of absolute
change, subject to a minimum change of one percentage point and a maximum of seven links per economy.
Node positions are fixed across panels, and line widths reflect absolute changes on a common capped scale.
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5 Conclusion

This paper develops a two-block quantitative framework to evaluate renewed tariff escalation, retaliation, and

selective tariff easing, together with the associated reconfiguration of trade and global value chains. The first

block is a multi-country, multi-sector Eaton–Kortum environment with input–output linkages, substitution

across intermediate inputs, and an endogenous foreign value-added margin. For each tariff scenario, it

determines the long-run equilibrium in wages, prices, trade shares, sourcing patterns, foreign value-added

exposure, and welfare. The second block translates the long-run real-income effect into transition paths for

consumption, investment, output, capital, and the return to capital. This link is implemented through a

permanent productivity-equivalent efficiency wedge in a reduced-form dynamic mapping. It should not be

interpreted as a structural claim that tariff policy directly changes underlying technology.

Three main findings emerge. First, unilateral US tariff escalation under S1 generates meaningful but

highly heterogeneous welfare and sourcing responses. The United States records a modest static welfare gain

of 0.534%, whereas China, the EU, ASEAN, the rest of the world, and especially Mexico and Canada expe-

rience losses. Bilateral sourcing adjustment is concentrated in a limited number of economically important

corridors rather than being uniformly distributed across all partners. The modest positive US welfare effect

reflects offsetting general-equilibrium forces: additional tariff revenue and favourable relative-price effects

offset higher imported-input costs and weaker foreign demand. This result therefore does not imply that

unilateral protection is costless.

Second, the sequential comparison from S1 to S4 shows that the incidence of the policy shock depends

critically on retaliation and on the direction of selective tariff easing. Moving from S1 to S2, comprehensive

retaliation reverses the modest US gain and redistributes part of the burden towards the initiating economy

rather than producing a uniform deterioration in every region. US static welfare changes from 0.534% to

−0.401%, while Mexico and Canada remain the most adversely affected region. Moving from S2 to S3,

China’s unilateral tariff easing towards the EU and ASEAN improves the outcomes of those partners but

increases China’s own welfare loss. Moving from S3 to S4, reciprocal tariff easing improves China’s position

relative to S3 but does not generate uniform gains across the participating economies. The EU moves from

a small gain under S3 to a result close to baseline under S4, while the aggregate ASEAN loss increases.

Selective liberalization, therefore, redistributes the costs of escalation rather than automatically eliminating

them.

Third, tariff policy changes both the scale and direction of bilateral sourcing. Escalation and retaliation

compress several US-centred sourcing relationships, while S3 and S4 strengthen selected China–EU–ASEAN

links. The direct China–US sourcing relationship remains below its baseline importance across all four
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scenarios. At the same time, reciprocal tariff easing in S4 produces more visible re-anchoring towards

Chinese supply in the EU and ASEAN. These results show that aggregate reallocation measures alone

cannot determine welfare: the effect depends on which partners replace the original supplier, the sectors in

which substitution occurs, and whether the new sourcing pattern preserves input efficiency.

The dynamic results preserve the signs and broad regional ranking of the long-run static welfare effects,

but their absolute magnitudes are generally smaller. Under S1, lifetime CEV is 0.459% in the United States

and −2.355% in Mexico and Canada, with more moderate losses elsewhere. Moving from S1 to S2 reverses

the US dynamic welfare gain, while the US result changes only marginally across S2–S4 because all three

scenarios retain retaliatory tariffs on US exports. The additional policy changes in S3 and S4 operate

primarily within the China–EU–ASEAN bloc and affect the United States mainly through indirect general-

equilibrium spillovers. Capital adjustment spreads the long-run real-income effect over time. The Full-GVC

results are also stable when the numerical transition horizon is extended from 20 to 30 and 50 years.

The GVC results refine this interpretation. Foreign value-added shares respond more visibly than ag-

gregate GVC depth under the calibrated adjustment rules. Comparing the full model with the No-GVC

specification shows that the two GVC mechanisms have modest effects on aggregate regional welfare but

meaningful effects on the incidence of adjustment across economies. In the static results, the Full-GVC mi-

nus No-GVC contribution ranges from approximately −0.016 to 0.055 percentage points across regions and

scenarios; the corresponding dynamic contribution ranges from approximately −0.013 to 0.045 percentage

points. The mechanisms modestly cushion the losses in Mexico and Canada and, under retaliation, in the

United States, while slightly lowering welfare in several other regions. They therefore alter the composition

and distribution of adjustment without overturning the principal regional welfare ranking.

The bilateral welfare decomposition further shows that the relative importance of the price and quantity

channels is scenario-dependent. Under unilateral escalation and retaliation, the largest bilateral terms-

of-trade contributions along US-centred corridors are quantitatively larger than the corresponding volume

contributions. Under selective and reciprocal tariff easing, quantity rerouting within the China–EU–ASEAN

group becomes more visible. A positive quantity response may also be partly offset by an adverse price

contribution on the same corridor. The welfare consequences of trade reallocation, therefore, cannot be

characterized as operating uniformly through either prices or quantities alone.

The findings have three policy implications. First, unilateral tariff escalation can generate substantial

supplier substitution and input-cost adjustment even when the initiating economy records a small aggregate

gain. Second, retaliation is pivotal because it weakens foreign demand for the initiating country’s products

and substantially reduces the scope for sustaining any unilateral benefit. Third, selective tariff easing can

redirect trade towards preferential partners, but its gains are uneven and may create new concentrations
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of dependence. The relatively large losses of highly trade-exposed economies should not be interpreted as

evidence that they would benefit from becoming less open through protectionism. Supplier diversification can

reduce concentrated dependence while preserving access to efficient foreign inputs, whereas protectionism

raises input costs, weakens gains from specialization, and invites retaliation. Resilience policies should

therefore distinguish diversification across efficient suppliers from abrupt reshoring or broad-based import

restrictions.

Several limitations point to future research. The dynamic block is a reduced-form transition mapping

rather than a fully integrated dynamic multi-country trade model. It abstracts from sector-specific capital,

endogenous labour supply, firm and household heterogeneity, and the gradual updating of trade shares

during the transition. A richer framework could allow tariff-induced sourcing changes, sectoral investment,

and capital accumulation to evolve jointly over time. Future work could also combine the bilateral sourcing

measures used here with path-based value-added accounting to distinguish changes in direct import-partner

shares from indirect production routes through specific intermediary countries. These extensions would

provide a tighter link between the gradual reorganization of global value chains and its distributional and

intertemporal welfare consequences.
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