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Motivation

▶ Conventional macro-open-economy view:

▶ U.S. is relatively closed in trade: exports ≈ 10% of GDP, imports ≈ 14%.

▶ Dollar dominance and deep financial markets.

▶ Federal Reserve as global lender of last resort.

▶ Benchmark implication: limited exposure of the U.S. to global risks.

▶ Empirical perception reinforced by:

▶ 2008–09 global financial crisis.

▶ 2019–20 COVID-19 pandemic.

▶ Question: How sensitive is the U.S. economy to global risks once we
account for full global trade, production and finance networks?
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A New Global Network Framework

Country-Sector Linkages and Heterogeneity
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Figure: Global Risks and the U.S. Economy



Research Question and Contribution

How do real, financial, geopolitical, and policy risks transmit to the U.S.
economy through global trade, production, and financial networks?

▶ Develop a multilayer global network framework:

▶ Trade, production, and finance linkages across countries and sectors.
▶ Rich set of cross-sector and cross-country elasticities.

▶ Embed a variety of global risks/shocks:
▶ Real, financial, geopolitical, and policy uncertainty.
▶ Shocks can be external or U.S. home-grown.

▶ Quantify the impact of these risks on U.S. output, inflation, employment, and
financial conditions.



Why matters?

▶ Kindleberger (1941):

▶ Global stability is a public good.
▶ A leading economy cannot fully insulate itself from global turbulence.
▶ Hegemon must supply:

▶ Open markets.
▶ Stable monetary arrangements.
▶ Lender-of-last-resort capacity.

▶ Hirschman (1945):

▶ Asymmetric trade dependencies create geopolitical leverage.
▶ But instability generated by these dependencies and leverage feeds back to hegemon.

▶ Our framework: makes this logic quantitative in a world of complex supply chains
and multilayer networks.



Overview of the Framework

▶ Open-economy global general equilibrium with:

▶ Multiple countries (C ) and sectors (N).
▶ Nested CES production and consumption.
▶ Full input–output linkages (domestic and international).

▶ Baseline: two-period, flexible-price environment:
▶ No nominal rigidities or financial frictions needed to study sectoral global

propagation.
▶ Extended versions with wage/price rigidities, dynamics and monetary policy.

▶ Key novelty:
▶ Rich matrix of granular elasticities (across sectors, factors, varieties, countries).
▶ Allows for non-linear amplification and asymmetric global propagation of large

shocks.



Global Trade and Production NetworksFigure 1: Inter-country Inter-industry Trade Linkages

(a) International Trade Linkages
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(b) Inter-industry Trade Linkages
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NOTES: Panel (a) presents a summary of international linkages. Each node corresponds to a country, with
sizes proportional to the GDP of the respective country. The node color indicates the country’s openness,
defined as the ratio of imports and exports to GDP, with darker shades signifying higher trade openness
(See Table E.1). Countries with vaccine access are highlighted by black borders. The thickness of the lines
between nodes increases with the volume of bilateral trade. For expositional clarity, we only show the top two
significant trade relations per country for 65 countries in our dataset. Panel (b) illustrates aggregated inter-
industry linkages. Each node represents an industry, with node size reflecting the industry’s total intermediate
usage. The smallest node, representing the Mining Support industry, corresponds to 184 billion USD, while
the largest, for the Construction industry, corresponds to 5.9 trillion USD. Node colors indicate the proportion
of imported inputs, ranging from 5.9% in the Real Estate industry to 37% in the Coke & Refined Petroleum
industry. The thickness of edges from the supplying to the target industry indicates the strength of trade
relations, based on two criteria: (i) the intermediate input from the supplier constitutes at least 10 percent of
the inputs of the target industry, or (ii) the supplier ranks among the top two suppliers of the target industry.
The network displays 35 nodes and 72 edges. Source: ICIO Tables for 2015 OECD (2020).

In our baseline calibration, we employ estimated trade elasticities from Boehm et al.
(2019, 2023), which are relatively low. For robustness, we also use higher elasticities from
Caliendo and Parro (2015) to reflect greater substitution possibilities. Low elasticities imply
complementarity between domestic and foreign inputs, resulting in higher estimated losses
since, in the short run, countries cannot easily replace their imported intermediate inputs
from one source with those from another. An open economy, though more integrated into
the global production network and thus more vulnerable to supply-chain shocks, is also
beneficial in terms of larger number of suppliers. Thus, using higher elasticities allows for
medium-to-long-run substitution between suppliers. We have the interesting result that,
under complementarity, AEs account for a smaller share of the global loss since EMDEs,
unable to produce without foreign inputs, bear a larger portion of the loss. Conversely,
with high substitution elasticities, EMDEs are much better off and, hence, AEs account for
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▶ Blue country network—nodes sized by GDP, color by openness, edges by trade.

▶ Red sector network—nodes sized by intermediate use, color by import intensity.

▶ Globalization 1.0: highly interconnected system prior to 2019 and after shocks.



Production Structure

2.2 Production

Figure 2 summarizes our production side. Production in each sector i in country c is
achieved by combining sector-specific labor and a bundle of intermediate inputs. The as-
sumption of sector-specific labor implies that labor is not mobile between sectors but can
fluctuate within a sector over time. The empirical evidence during the pandemic supports
the presence of within-sector reallocation and the absence of between-sector reallocation
as shown by Fernald and Li (2022). The intermediate bundle for a sector-country pair ic
consists of all the inputs from different sector bundles. These sector bundles, in turn, are
formed by different sector-country varieties.

Figure 2: Production Structure
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NOTES: This figure presents the inputs used in the production for sector i in country c. All the aggregations
are done with functions exhibiting constant elasticity of substitution, albeit with different elasticities. Sector
varieties, sector bundles, intermediate bundles, and labor are all country-sector specific. We show the notation
that we use for each input in the last line of each box.

Let’s explain this production structure with an example from German automotive man-
ufacturing. German automobiles are produced by German workers and an intermediate
bundle. This intermediate bundle consists of sector bundles such as steel, plastic, textiles,
leather, and glass. These sector bundles are aggregates of sector varieties from different
countries. The steel bundle for German automotive manufacturing, for instance, is formed
by steel from Turkey, India, China, the U.S., etc. We assume that the production follows this
three-layer nested CES structure as shown in Figure 2. Next, we formalize each of these
steps and highlight the key parameters.

The production in country-sector pair ic is achieved by combining the sector-specific
labor and the intermediate bundle. We denote the price of this bundle with pic

M and its
quantity with Mic. We assume that the production of the final good follows a constant
elasticity of substitution (CES) technology with elasticity f. The production function for
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▶ Sector i in country c uses:
▶ Sector-specific labor Lic .
▶ Intermediate bundle Mic , aggregating inputs from many sectors and countries.

▶ Labor and intermediates are (empirically) complements.
▶ Within Mic :

▶ Sector bundles (e.g., steel, plastics) are complements.
▶ Country varieties within a sector allow for substitution or complementarity depending

on elasticities.



Consumption Structure

the share of bundle j for sector ic fulfilled by jm with the matrix XN , and write the sectoral
bundle input and the price index as:
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This uses a CES aggregator with a sector-specific elasticity of substitution x j. These sector-
specific elasticities are estimated to allow substitutions between varieties coming from dif-
ferent countries in the long term (Costinot and Rodrı́guez-Clare, 2014; Caliendo and Parro,
2015) such that x j � 1. But in the short term, we assume that it is hard to immediately sub-
stitute varieties from different countries to capture what happened during the pandemic.
The case of x j  1 is estimated by Boehm et al. (2019). Our empirical exercise presents
results for the cases of low and high substitution, for the range of x j  1 & x j � 1.

2.3 Consumption

There is a representative agent in each country solving a two-period consumption opti-
mization problem. The first period corresponds to the pre-pandemic stage and the second
period corresponds to the pandemic stage. The households collect their income through
factor ownership. Each period, the national expenditure is equal to Ec,t. We normalize the
world expenditure to 1 in both periods. In the absence of aggregate shocks and perfect
foresight, the model effectively solved for each period. Hence, we drop the time subscript
below to simplify the notation.

Figure 3: Consumption Structure
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NOTES: This figure presents the consumption choice in country c. All the aggregations are done with functions
exhibiting constant elasticity of substitution albeit with different elasticities. The consumption bundles are
country-specific.

Similar to our production structure, we also assume a nested structure in consumption
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▶ Representative household in each country:
▶ Cobb–Douglas aggregation across sectors.
▶ Sectoral bundles combine varieties from different countries with sector-specific

elasticities.

▶ Allows differentiation between, e.g., German vs. Japanese cars, while respecting
expenditure shares and trade imbalances.



Network Propagation and Domar Weights

▶ Input–output structure summarized by matrices:
▶ ΩN : intermediate input shares.
▶ Ω0: final consumption shares.

▶ Leontief inverse maps sector-level shocks into global output effects.

▶ With nonlinear propagation,
small trade shares do not guarantee small macro effects when shocks are large
and/or concentrated.



Global Risk Shocks in the Model

▶ We model global risks as sectoral shocks to non-abundant factors:

▶ Labor (pandemic, immigration).
▶ Energy (oil, electricity constraints-AI investment).
▶ Critical minerals / rare earths.
▶ Finance (dollar shortages).

▶ Supply (factor) shocks:

∆F
ic(FSc,t) ⇒ sector-specific effective factor supply

▶ Demand shocks: shifts in consumption weights across sectors

▶ Solution uses exact hat algebra and perturbation methods in the spirit of
Baqaee–Farhi.



Empirical Applications

▶ We apply the framework to three recent global risk episodes:

1. COVID-19 pandemic (real health risks).

2. Geopolitical fragmentation and inflation (real/financial risks).

3. 2025 trade war and trade policy uncertainty (geopolitical/policy risks).

▶ All three highlight:

▶ Strong transmission of global risks to the U.S.

▶ Importance of indirect linkages, second-round spillovers and non-linearity.



COVID-19: Measuring Factor Supply Shocks

▶ Sectoral labor supply shocks:

▶ Estimated from infections by sector and country.
▶ Captures lost effective labor input.

▶ Sectoral demand reallocation:

▶ Non-parametric regressions of U.S. sectoral consumption on infections.
▶ Cross-checked with credit card data where available.

▶ Feed these shocks through the model disciplined by data on global production
network using ICIO tables (65 countries, 35 sectors).



COVID-19: U.S. vaccinated fast, rest slow
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COVID-19: Only U.S. vaccinated
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▶ Worst outcome for the U.S.

▶ Hidden dependencies on RoW supply chains are revealed by network propagation,
regardless of trade of elasticity.



Geopolitical Fragmentation and Inflation
▶ Fragmentation: higher trade costs or barriers along geopolitical lines.

▶ First-order approximation to CPI inflation in country c (with d-sticky wages):

d log CPIc = d log E $
W︸ ︷︷ ︸

World Expenditure

+ d log Ec︸ ︷︷ ︸
Exchange Rate

− (λc)Td logA︸ ︷︷ ︸
Productivity Shocks

− (Λc)Td log L︸ ︷︷ ︸
Factor Changes

+ (Λc)Td log Λ︸ ︷︷ ︸
Local-Global
D-S Imbalance

▶ Under fragmentation:

d log CPIc = d log E $
W + d log Ec,US − (λc)Td logA− (Λc)Td log L+ (Λc)Td log Λ

+ (λc)T (ΩN ⊙ d log τ) 1CN︸ ︷︷ ︸
Trade cost effects

.

▶ New mechanism: local-global demand–Domar weight mismatch (e.g., chips,
rare earths).



2021 Inflation

(a) United States (b) Euro Area

Source: di Giovanni, Kalemli-Özcan, Silva and Yıldırım (2023)



Counterfactual Fragmentation
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▶ Blocs: U.S., U.S. allies, China, China allies, Rest of World.

▶ Node size: expenditure; color: imported intermediate share; edge thickness: share
of imported intermediates.



Fragmentation: Employment Effects
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▶ The U.S. is not immune, despite modest direct trade shares.



2025 Trade War and Inflation Persistence

▶ Extend baseline to a New Keynesian Open Economy (NKOE) framework:

▶ Sticky prices.
▶ Dynamics.
▶ Incomplete markets and monetary policy rules.

▶ Propagation object generalizes the NKOE Leontief inverse:

▶ Applied to 2025 U.S. tariffs (broad-based, home-grown trade policy shock in levels
and volatility).



NKOE Leontief-Inverse
▶ Under flexible prices, the Standard Leontief Inverse governs the propagation:

Ψ = I + ΩN
︸︷︷︸

IO Matrix

+
(
ΩN )2

+
(
ΩN )3

+ · · · =
[
I −ΩN ]−1

▶ Under fixed nominal demand and price rigidities, where the central banks target a
nominal expenditure level, the key propagation object becomes:

ΨΛ =
[
I ( 1 + β︸︷︷︸

Discount F.

) + κ︸︷︷︸
Stickiness

(I −ΩN )
]−1

.

▶ Under differential Taylor rules to curb inflation, the propagation matrix becomes:

Ψϕ =
[
I (1 + β) +Λ

[
I −ΩN + α︸︷︷︸

Labor
Shares

( Φ︸︷︷︸
Central Bank
Sensitivity

− I ) Ω0
︸︷︷︸

Consumption
Shares

]]−1
.

Solving for the dynamic general equilibrium with the last matrix propagation matrix
yields: Ψϕ ⇒ ΨNKOE

ϕ



Figure: U.S. Inflation-Output Trade-Off



2025 Tariffs (as of August)
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Figure: 2025 Tariffs as of August 7, 2025.

▶ Model-implied impact of implemented 2025 tariffs:
▶ U.S. inflation higher by roughly 0.2–0.5 pp in the short run.
▶ Cumulative real GDP losses up to ∼1% in the long run.



Figure: U.S. Policy UncertaintyTrade Policy Uncertainty: Iacoviello (2023)
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(a) Trade Policy Uncertainty

Economic Policy Uncertainty: Baker et. al. (2025)
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(b) Economic Policy Uncertainty



Tariff Threats vs. Tariffs



Counterfactual w/Large Tariffs and No Policy Response



Takeaways

▶ Multilayer global networks—trade, production, and finance—are key to
understanding U.S. exposure to global risks.

▶ Once non-linear, indirect and second-round linkages are accounted for, U.S.
exposure is much larger than standard models suggest.

▶ 2025 tariffs: 0.2-0.5 pp inflation; 1% drop in output.
▶ Inflation can be as high as 6% w/persistence up to 12 quarters with tariffs over 50%.

▶ Policy implication:
▶ Preserving a financially stable, open to trade international eco-system is the best

self-insurance for the U.S.
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