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We study how geopolitical risk affects firms’ expectations and real activity through international trade
exposure and domestic production networks, using administrative microdata. Higher geopolitical risk
has stagflationary effects at the firm level: firms revise inflation, price, and unit-cost expectations up-
ward while lowering expectations about sales, investment, employment, and the macroeconomic out-
look. The effects are asymmetric across the source of exposure. Import-side geopolitical risk operates
primarily through a cost-push and input-supply channel, generating stronger increases in price and cost
expectations and larger declines in purchases and imports. Export-side geopolitical risk operates primar-
ily through a foreign-demand channel, generating stronger declines in expected sales, investment, and
exports. These expectation revisions are reflected in realized firm outcomes and propagate through do-
mestic supply chains, with supplier-side exposure transmitting cost pressures and customer-side exposure
transmitting demand weakness. An event study around the February 2026 Iran war yields the same cost-
versus-demand pattern in firms’ expectations. Overall, geopolitical risk is not confined to directly exposed
firms; it spreads through trade and production networks.
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1 Introduction

Geopolitical risk has become a recurrent feature of the global economic environment. Wars, re-
gional conflicts, terrorist attacks, sanctions, and disruptions to transportation routes can affect
firms even when these events occur outside their home country. For firms integrated into in-
ternational markets, geopolitical tensions may raise the cost or uncertainty of imported inputs,
disrupt procurement, weaken foreign demand, or make access to destination markets more diffi-
cult. These forces are especially relevant for emerging markets, where firms are often exposed to
imported inputs, exchange-rate fluctuations, external demand, and volatile financial conditions.
Yet, despite the growing importance of geopolitical risk, we know relatively little about how firms
incorporate these risks into their expectations and real decisions.

This paper studies how geopolitical risk affects firms’ expectations and realized activity through
international trade exposure and domestic production networks. Our main argument is that
geopolitical risk matters not only because directly exposed firms trade with risky countries, but
because these exposures reshape expectations and propagate through domestic production net-
works. The central idea is simple. A firm that imports inputs from countries experiencing ele-
vated geopolitical risk may anticipate higher production costs, delivery disruptions, or more dif-
ficult input substitution. This should lead the firm to revise its cost and price expectations. By
contrast, a firm that exports to countries experiencing elevated geopolitical risk may anticipate
weaker foreign demand, lower sales, or disruptions in market access. This should lead the firm
to revise down its expectations about sales, investment, and the overall macroeconomic outlook.
Geopolitical risk can therefore have stagflationary effects at the firm level: it raises expected cost
pressures while weakening expected real activity.'

We examine these mechanisms using a rich firm-level dataset from Tiirkiye. Tiirkiye provides

a useful setting because its firms are highly integrated into international trade networks and op-

! Although the paper is empirical, a compact production-network framework in Appendix formalizes this logic and
shows why direct import exposure, direct export exposure, upstream supplier exposure, and downstream customer
exposure correspond to distinct empirical margins.



erate in an environment where external shocks, imported inputs, exchange-rate movements, and
foreign demand are central to business decisions.” We combine monthly firm-level expectations
from the Business Tendency Survey with administrative balance-sheet records, customs transac-
tions, domestic buyer—supplier linkages, and country-specific geopolitical risk indices. The sur-
vey provides measures of firms’ nominal and real expectations, while the administrative records
link these expectations to realized outcomes. This matched structure allows us to observe, for the
same firm and month, beliefs, realized activity, foreign trade exposure, domestic network posi-
tion, and balance-sheet characteristics.

Our empirical strategy constructs firm-level exposure to geopolitical risk using predetermined
trade shares. For each firm, we measure import-side exposure as the weighted average of geopo-
litical risk in the countries from which the firm imported inputs in the previous year. We measure
export-side exposure analogously, using the countries to which the firm exported in the previ-
ous year.” Our baseline specification compares firms operating in the same sector, province, and
month, but with different predetermined exposure to countries experiencing different levels of
geopolitical risk. This design absorbs aggregate shocks, sector-specific shocks, and local shocks,
and identifies the effect of geopolitical risk from differential exposure across firms.

The first set of results shows that geopolitical risk has stagflationary effects at the firm level.
Firms exposed to higher geopolitical risk revise inflation, price, and unit-cost expectations up-
ward, while revising sales, investment, employment, and macroeconomic outlook downward.
The response is asymmetric across the source of exposure. Import-side geopolitical risk has stronger
effects on nominal expectations: firms exposed through supplier countries expect larger increases
in CPlinflation, PPI inflation, own prices, and unit costs. Export-side geopolitical risk has stronger

effects on real activity expectations: firms exposed through destination markets become more

2Tiirkiye is a highly open emerging market economy: exports and imports of goods and services each account
for close to 30 percent of GDP, although with sizable fluctuations over time. Its production structure is also strongly
exposed to external input markets, as intermediate goods account for around 70 percent of total goods imports. While
Europe, and especially the EU, remains Tiirkiye’s main trading partner, Turkish firms trade extensively with all major
regions of the world.

3The use of lagged trade shares is important because it reduces concerns that contemporaneous trade adjust-
ments mechanically respond to geopolitical risk.



pessimistic about sales, investment, employment, and the macroeconomic outlook. Risk in sup-
plier countries primarily affects expected input costs and procurement conditions, whereas risk
in destination markets primarily affects expected demand.

These expectation revisions are reflected in realized firm outcomes. Import-side exposure
leads to larger declines in purchases and imports, consistent with an input-supply and procure-
ment channel. Export-side exposure leads to larger declines in sales and exports, consistent with
a foreign-demand channel. Thus, firms’ expectations are not merely survey responses discon-
nected from behavior. The same import—export asymmetry appears in both expectations and re-
alized activity: supplier-country risk is associated with cost and input margins, while destination-
market risk is associated with sales and demand margins.

A central contribution of the paper is to show that geopolitical risk is not confined to directly
exposed firms. It also propagates through domestic production networks. A firm may not import
directly from a country experiencing geopolitical tensions, but it may buy inputs from domestic
suppliers that do. Similarly, a firm may not export directly to a risky destination, but it may sell to
domestic customers whose foreign demand is exposed to geopolitical disruptions. We therefore
construct upstream exposure using the import-side geopolitical risk exposure of a firm's domes-
tic suppliers and downstream exposure using the export-side geopolitical risk exposure of a firm’s
domestic customers. The results show that upstream exposure is associated with larger declines
in purchases and imports, while downstream exposure is associated with larger declines in sales
and exports: domestic production networks spread foreign geopolitical disturbances beyond di-
rectly exposed importers and exporters. As a complementary check, an event study around the
February 2026 Iran war yields the same import-cost/export-demand pattern in firms’ expecta-
tions, reinforcing the main panel evidence.

The rest of the paper proceeds as follows. Section 2 reviews the related literature. Section 3 de-
scribes the data, firm-level expectation measures, administrative records, customs transactions,
buyer—supplier linkages, and geopolitical risk indices. Section 4 presents the empirical strategies

and main results for direct exposure and supply-chain propagation. Section 5 presents event-



study evidence from the February 2026 Iran war. Section 6 concludes.

2 Literature Review

This paper contributes to three strands of research: the macroeconomic and firm-level effects of
geopolitical risk, the formation and consequences of firm expectations, and the propagation of
shocks through production networks. First, the paper relates to the growing literature on geopo-
litical risk. Caldara and Iacoviello (2022) develop a news-based measure of geopolitical risk and
show that geopolitical tensions are associated with adverse macroeconomic outcomes, lower in-
vestment, and weaker firm performance. Subsequent work has studied how geopolitical risk af-
fects financial markets, corporate investment, capital structure, bank lending, trade, and supply-
chain resilience (e.g., Alam et al., 2023; Campos et al., 2023; Nguyen and Thuy, 2023; Chowdhury
et al., 2025; Wang et al., 2024; Chang et al., 2025). This literature establishes that geopolitical risk
is economically important, but much less is known about the firm-level mechanisms through
which such risk affects expectations and real decisions. Our paper contributes to this literature
by using firms’ predetermined trade exposure to construct direct measures of geopolitical risk
faced through supplier countries and destination markets. This allows us to distinguish between
import-side exposure, which is more closely related to input costs and procurement, and export-
side exposure, which is more closely related to foreign demand and market access.

Second, the paper contributes to the literature on firms’ expectations and their role in eco-
nomic decisions. A growing body of work shows that firms’ beliefs about inflation and macroe-
conomic conditions are dispersed, respond to information, and affect pricing, investment, em-
ployment, and other decisions (Coibion et al., 2018, 2020; Candia et al., 2024; Akarsu et al., 2025).
This literature has largely focused on how firms form expectations about inflation, how informa-
tion treatments shift these beliefs, and whether changes in expectations translate into firm be-
havior. We add to this literature by studying a distinct source of belief revision: geopolitical risk.

Rather than focusing on information about inflation itself, we examine whether firms incorporate



geopolitical tensions into their expectations about inflation, own prices, costs, sales, investment,
employment, and the macroeconomic outlook. Our results show that geopolitical risk generates
a stagflationary expectation response: firms revise nominal expectations upward while revising
real activity expectations downward.

Third, the paper is related to the literature on production networks and the propagation of
shocks. Theoretical work shows that input-output linkages can transform microeconomic shocks
into aggregate fluctuations (Acemoglu et al., 2012). Empirical work provides evidence that shocks
propagate across firms through supplier and customer relationships. Barrot and Sauvagnat (2016)
show that idiosyncratic shocks to suppliers caused by natural disasters reduce output among their
customers, especially when inputs are specific. Boehm et al. (2019) document how foreign in-
put disruptions transmit across countries through firm-level linkages. Carvalho et al. (2021) show
that the Great East Japan Earthquake propagated both upstream and downstream through supply
chains. Recent evidence using Turkish firm-level data also shows that disaster shocks, inflation-
expectation shocks, and global financial shocks can propagate through domestic production net-
works (Akarsu et al., 2026a,b,c). We build on this literature by studying a different type of shock:
geopolitical risk. Unlike natural disasters or localized production disruptions, geopolitical risk is
partly anticipatory and can affect firms before realized trade flows collapse. This makes expecta-
tions a central margin of adjustment.

Our contribution is to connect these three literatures. We show that geopolitical risk affects
firms not only through realized trade disruptions, but also through expectation formation. More-
over, we show that the transmission depends on where the exposure originates. Import-side
geopolitical risk operates primarily through a cost-push and input-supply channel, raising infla-
tion, price, and unit-cost expectations and reducing purchases and imports. Export-side geopo-
litical risk operates primarily through a foreign-demand channel, lowering sales, investment, and
employment expectations as well as realized sales and exports. We then show that the same asym-
metry propagates through domestic production networks: supplier-side exposure transmits cost

and procurement pressures, while customer-side exposure transmits demand weakness. Finally,



we show that balance-sheet fragility amplifies these effects: highly leveraged firms revise expec-
tations more strongly and adjust realized activity more sharply in response to geopolitical risk.

The paper also speaks to work on firm heterogeneity and shock amplification. Firms differ in
their ability to absorb adverse shocks because of differences in size, financial constraints, trade
intensity, supplier diversification, and balance-sheet strength. Related research shows that small
or financially constrained firms respond more strongly to macroeconomic and financial shocks
(Ottonello and Winberry, 2020; Durante et al., 2022; Cloyne et al., 2023).* Consistent with this
view, we find that the effects of geopolitical risk are stronger among trade-intensive firms, SMEs,
and highly leveraged firms. This heterogeneity suggests that operational and financial fragility
amplify the transmission of geopolitical risk from international markets to domestic expectations
and real activity.

Overall, the literature has documented that geopolitical risk matters for macroeconomic and
financial outcomes, that firm expectations affect real decisions, and that production networks
propagate shocks. This paper brings these insights together by showing how geopolitical risk
enters firms’ expectations and realized activity through direct trade exposure and then spreads

through domestic supplier—customer linkages.

3 Firm-Level Administrative Data and Geopolitical Risk Indices

Our analysis combines survey-based firm expectations with administrative firm-level records on
balance sheets, trade, employment, and domestic buyer—supplier relationships. The objective is
to study how geopolitical risk affects firms’ expectations and realized outcomes, both through
firms’ own foreign trade exposure and through their domestic supply-chain linkages. The main
data sources are: (i) the monthly Business Tendency Survey (BTS), which provides firm-level ex-

pectations about inflation, prices, costs, sales, employment, investment, and macroeconomic

“This interpretation is related to the corporate finance literature on financing constraints, internal funds, collat-
eral, and credit supply shocks (e.g., Fazzari et al., 1988; Hoshi et al., 1991; Blanchard et al., 1994; Kaplan and Zingales,
1997; Almeida and Campello, 2007; Duchin et al., 2010; Ivashina and Scharfstein, 2010; Hadlock and Pierce, 2010;
Chaney et al., 2012; Hoberg and Maksimovic, 2015).



conditions; (ii) annual balance-sheet and income-statement records compiled by the Revenue
Administration of Tiirkiye, which provide firm-level financial characteristics used to measure
size, leverage, profitability, and other predetermined controls; (iii) domestic business-to-business
transaction records based on VAT invoice declarations, which allow us to observe buyer-supplier
linkages and construct upstream and downstream network exposure measures; (iv) customs records
from the Ministry of Trade, which provide monthly firm-level imports and exports by partner
country and product; and (v) country-specific geopolitical risk indices, which are used to con-

struct firm-level import- and export-weighted exposure to geopolitical risk.’

3.1 Business Tendency Survey

The Business Tendency Survey (BTS) is a monthly firm survey conducted among manufacturing
firms in Tiirkiye. The survey covers roughly 1,800-2,200 firms per month and collects informa-
tion on firms’ assessments of current business conditions, recent developments, and expectations
about future economic activity. The BTS is particularly useful for our purposes because it provides
high-frequency firm-level expectations, while also recording the exact month in which each firm
reports its views. This allows us to link firms’ expectations to monthly variation in geopolitical risk
exposure. In addition, it contains both quantitative and qualitative expectation questions. The
quantitative questions ask firms to report numerical forecasts. For example, firms report their 12-
month-ahead expectations for consumer price inflation and producer price inflation (see Figure

1). These variables are our main quantitative measures of inflation expectations.

5These datasets are linked using anonymized firm identifiers and calendar time. The merged panel allows us to
observe, for each firm and month, its expectations, realized activity, foreign trade composition, domestic supply-
chain position, and predetermined balance-sheet characteristics.
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Figure 1: Inflation Expectations, Realized Inflation, and Disagreement
Notes: Panel (a) plots 1-year-ahead inflation expectations of households, firms, and market participants to-
gether with realized CPI inflation. Panel (b) plots disagreement in inflation expectations, measured by the

cross-sectional standard deviation of reported inflation expectations within each group. All series are reported
in percent.

The survey also includes qualitative expectations about firms’ own operating environment.
These questions ask firms whether they expect a given variable to increase, remain unchanged,

or decrease over the relevant horizon.’

We code these responses as ordinal variables, where
1 denotes a decrease or deterioration, 2 denotes no change, and 3 denotes an increase or im-
provement. The main qualitative expectation outcomes include own-price expectations, unit-
cost expectations, sales expectations, employment expectations, investment expectations, and
macroeconomic outlook. For example, the own-price question asks whether the firm expects its
selling prices to increase, remain unchanged, or decrease. Similarly, the unit-cost question cap-
tures whether the firm expects production costs to increase, remain unchanged, or decrease. The

macroeconomic outlook question captures firms’ assessment of the general economic environ-

ment and is coded so that higher values indicate a more favorable outlook.

3.2 Balance Sheets and Income Statements

We use annual balance-sheet and income-statement records compiled by the Revenue Admin-

istration of Tiirkiye to measure firms’ predetermined financial characteristics. Firm balance-

6See Appendix A for the questionnaire.



sheet and income-statement data cover the population of non-financial private-sector firms in
Tiirkiye.” Incorporated firms operating under the corporate income tax regime, such as limited
liability and joint-stock companies, are required to submit full financial statements, whereas un-
incorporated firms subject to the personal income tax regime, such as sole proprietorships, re-
port financial information only if they exceed legislated size thresholds.® These records provide
detailed information from firms’ balance sheets and income statements, including total assets,
liabilities, sales, profitability, employment-related expenses, and other financial variables (see Ta-

ble 1 for details).

3.3 Business-to-Business Transactions Data

Another key data source is the Business-to-Business (B2B) transactions dataset compiled by the
Turkish Revenue Administration. The dataset records the value of domestic supplier-buyer trans-
actions in Tiirkiye based on firms’ VAT invoice declarations. For each supplier-buyer pair, annual
sales are measured as the sum of all invoices issued by the supplier to the buyer during a given
year. Under Turkish VAT law, taxable transactions must be declared. In the administrative extract
available to the CBRT, all B2B invoices with a value of at least 5,000 TL are observed, providing
near-universal coverage of formal inter-firm transactions above this reporting threshold.

The data report both the direction and the value of each transaction in local currency, which
allows us to identify each firm’'s domestic suppliers and customers. We merge these network data
with the BTS, customs records, and administrative firm-level datasets using anonymized firm
identifiers. This merged structure allows us to study not only the direct effect of geopolitical risk
exposure on firms’ expectations and realized outcomes, but also whether these effects propagate

through domestic production networks. In particular, we use supplier and customer linkages to

"They are compiled annually in accordance with the Tax Procedure Law under the balance-sheet accounting
principle.

8As of 2023, firms in Tiirkiye are required to maintain accounting records under the balance-sheet method if
they meet any of the following criteria: annual purchases exceeding 890,000 TL, annual sales exceeding 1,270,000 TL,
annual gross business revenue exceeding 440,000 TL, or a combined total of five times business revenue and annual
sales exceeding 890,000 TL.

10



examine whether firms are affected by geopolitical risk exposure transmitted through their trad-

ing partners.

3.4 Customs Records on Exports and Imports

We use monthly customs records from the Ministry of Trade to measure firms’ foreign trade ac-
tivity. The data report firm-level export and import transactions by month, partner country, and
product (see Figure 2 for main partners). Product information is recorded at the HS6 level, while
partner-country information identifies the destination country for exports and the origin country
for imports. The customs records therefore allow us to observe not only the total value of firms’
exports and imports, but also the geographic and product composition of their foreign trade. They
serve two purposes in the analysis. First, they provide realized trade outcomes, including monthly
firm-level exports and imports. Second, they allow us to characterize firms’ exposure to foreign

markets and foreign input sources.
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Figure 2: Tiirkiye's Top Export and Import Partners
Notes: The figure reports Tiirkiye’s top ten trading partners based on bilateral trade shares in 2024 and 2025.
Panel (a) shows the share of each country in total exports, while Panel (b) shows the share of each country in
total imports. Bars represent trade shares in percent. Countries are ordered according to their average trade
share across 2024 and 2025. The figure highlights the concentration of Tiirkiye’s exports toward European mar-
kets, especially Germany, the United States, and the United Kingdom, while imports are more concentrated in
China, Russia, Germany, Italy, and the United States.
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Table 1: Summary Statistics of Firm-Level Variables

Mean SD P10 P90
Firm Characteristics
Net Sales (Million TL) 1009.48 7124.77 25.55 1694.33
Employment 634.17 1397.78 86.92 1256.10
Total Assets (Million TL) 940.89 4783.68 24.43 1588.69
Capital (Million TL) 208.65 1312.86 3.63  334.72
Exports (Million TL) 309.23 2071.89 0.00 446.98
Age 28.07 15.82 9.54 47.70
Net Profit (Million TL) 81.01 772.03 -4.00 126.08
Leverage Ratio 0.60 033 0.23 0.92
Firm Expectations
CPI Expectations (%) 20.27 18.98  6.80 52.50
PPI Expectations (%) 21.82 22.15 6.30 57.50
Capacity Utilization Ratio 64.90 20.10 39.00 88.00
Own Price Expectations 2.16 0.60 1 3
Unit Cost Expectations 2.31 0.57 1 3
Sales Expectations 1.80 0.64 1 3
Employment Expectations 1.75 0.54 1 3
Macroeconomic Outlook 2.02 0.56 1 3

Notes: Means, standard deviations (SD), and percentiles (P10, P90) are computed at the firm level. Monetary values are reported in
million Turkish lira (TL). CPI and PPI expectations are numerical 12-month-ahead forecasts. All other expectation variables, except the
capacity utilization ratio, are qualitative survey responses measured on a three-point scale, where 1 denotes a decrease or deterioration,
2 no change, and 3 an increase or improvement.

3.5 Country-Specific Geopolitical Risk Indices

We measure geopolitical risk using the country-specific geopolitical risk indices developed by
Caldara and Iacoviello (2022). These indices are based on automated text searches of newspa-
per articles related to geopolitical tensions, threats, wars, and terrorist events. The benchmark
global GPR index starts in 1985 and is constructed from newspaper coverage of adverse geopolit-
ical events. The data also provide country-specific geopolitical risk indices for a set of advanced
and emerging economies. These country-level indices allow us to capture the geopolitical risk
conditions faced by firms through their foreign trading partners. The index is widely used to mea-
sure geopolitical risk because it provides a consistent monthly time-series measure that can be

linked to macroeconomic and financial outcomes. The country-specific GPR indices are avail-

12



able from the authors’ data page and the Economic Policy Uncertainty data repository. (Caldara

and Iacoviello, 2022)

400~

300

200

GPR Index

100

0_
2009m1 2011m1 2013m1 2015m1 2017m1 2019m1 2021m1 2023m1 2025m1

Figure 3: Geopolitical Risk Index
Notes: The figure plots the monthly global Geopolitical Risk (GPR) index of Caldara and Iacoviello (2022) over
the sample period. The index is a news-based measure of adverse geopolitical events and associated risks,
normalized to have an average value of 100 over 1985-2019.

3.6 Measuring Firm-Level Geopolitical Risk Exposure

We construct firm-level exposure to geopolitical risk by combining country-specific geopolitical
risk indices with firms’ predetermined trade exposure across partner countries. The objective is to
capture the extent to which a firm is exposed to geopolitical developments in the foreign markets
from which it sources inputs or to which it sells its products. This approach introduces cross-
sectional heterogeneity in exposure to aggregate geopolitical shocks and allows us to compare
firms that are differentially exposed to the same global risk environment.

Let GPR.,; denote the geopolitical risk index of country ¢ in month ¢. For each firm i, we con-

struct country-level trade shares using the firm’s trade structure in the previous year. Specifically,

13



the import share of country c in firm i’s total imports is defined as

M Mi,c,y—l

s, == (1)
eVl N Moy

where M; -1 denotes the value of imports of firm i from country ¢ in year y — 1. Similarly, the

export share of country c in firm i’s total exports is defined as

X Xi,c,y—l

Sicyl= e 2)
ey 1 ch Xi,c’,y—l

where X; ¢,,-1 denotes the value of exports of firm i to country ¢ in year y — 1.
Using these predetermined shares, we define firm-level import-side geopolitical risk exposure
as

GPRY; =) s, |GPR.,. 3)
Cc

This measure captures the geopolitical risk faced by firm i through the countries from which it
sources imported inputs. A firm that relies more heavily on imports from countries experiencing
higher geopolitical risk receives a higher value of GPR%.

Analogously, we define firm-level export-side geopolitical risk exposure as
GPRY, =Y st y-1GPRc . 4)
c

This measure captures the geopolitical risk faced by firm i through its destination markets. A
firm that sells a larger share of its exports to countries experiencing elevated geopolitical risk is
therefore more exposed to foreign demand and market-access disruptions.

A key feature of these measures is that the trade weights are predetermined. For all months
in year y, we use the trade shares observed in year y — 1. This timing convention reduces con-
cerns that contemporaneous changes in firms’ trade patterns mechanically respond to geopoliti-

cal risk realizations. The measures therefore vary at the firm-month level because geopolitical risk

14



changes over time across countries, while the intensity of exposure differs across firms according
to their lagged trade structure.

For firms without positive imports or exports in the previous year, the corresponding expo-
sure measure is set to zero, and the empirical specifications control for firms’ trading status. In
robustness exercises, we also restrict the sample to active importers or exporters to ensure that the
results are not driven by extensive-margin differences between trading and non-trading firms.

Before entering the regressions, the country-specific geopolitical risk indices are standardized
to have mean zero and standard deviation one. Accordingly, the firm-level exposure variables
can be interpreted as weighted-average geopolitical risk exposure, where the weights reflect each

firm’s predetermined reliance on different partner countries.

4 Empirical Strategy and Main Results

4.1 Direct Effects of Geopolitical Risk

We estimate the effect of firm-level geopolitical risk exposure on firms’ expectations and realized

outcomes using the following specification:
Yii=ai+0s+Ppi+PuGPRY,_| +PxGPR,_ +T'Z;y 1+, (5)

where Y; ; denotes the outcome of firm i in month #. The main outcomes include firms’ CPI in-
flation expectations, PPI inflation expectations, own-price expectations, unit-cost expectations,
sales expectations, investment expectations, employment expectations, and macroeconomic out-
look. We also examine realized firm outcomes, including sales, purchases, employment, exports,
and imports.

The terms a;, 65+, and ¢, ; denote firm fixed effects, sector-by-year-month fixed effects, and
province-by-year-month fixed effects, respectively. Firm fixed effects absorb time-invariant dif-

ferences across firms, including persistent differences in productivity, management quality, long-

15



run trading orientation, and business models. Sector-by-year-month fixed effects control for
time-varying shocks common to firms operating in the same sector, such as sector-specific de-
mand conditions, input-cost pressures, and global price movements. Province-by-year-month
fixed effects absorb local time-varying shocks, including regional demand conditions, labor-market
developments, and province-specific economic disruptions.” The vector Zi y-1 includes prede-
termined firm characteristics measured in the previous year, such as firm size, age, leverage, prof-
itability, exporter status, importer status, and foreign-currency exposure. These controls account
for observable differences across firms that may be correlated with both their trade structure and
their expectations or realized outcomes.

The coefficient s captures the effect of geopolitical risk operating through firms’ import ex-
posure. A positive estimate for inflation expectations, unit-cost expectations, or own-price expec-
tations would be consistent with a cost-push channel, whereby geopolitical tensions in supplier
countries increase expected production costs and price pressures. The coefficient fx captures
the effect of geopolitical risk operating through export-market exposure. A negative estimate for
sales, investment, or employment expectations would be consistent with a foreign-demand chan-
nel, whereby geopolitical tensions in destination markets weaken expected demand and reduce
firms’ real outlook.

Fact 1: Geopolitical risk is stagflationary at the firm level.

Table 2 reports the direct effects of firm-level geopolitical risk exposure on firms’ expecta-
tions. Panel A shows that both import- and export-side geopolitical risk exposure lead firms to
revise inflation, price, and unit-cost expectations upward. A one-standard-deviation increase
in import-side exposure raises 12-month-ahead CPI and PPI inflation expectations by 0.092 and

0.108 percentage points, respectively. The corresponding effects of export-side exposure are 0.050

9The inclusion of these high-dimensional fixed effects implies that identification comes from differences across
firms within the same sector, province, and month, depending on their predetermined exposure to geopolitical risk
through foreign trading partners. In other words, we compare firms operating in the same sector and province at
the same point in time, but with different lagged import and export exposure to countries experiencing different
levels of geopolitical risk. This specification absorbs aggregate shocks such as domestic inflation, monetary policy,
exchange-rate movements, oil-price changes, and global financial conditions, as well as sector- and province-specific
time-varying shocks.
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and 0.061 percentage points.'’ The real side of the response moves in the opposite direction.
Sales, investment, employment, and macroeconomic outlook all decline following higher geopo-
litical risk exposure. Thus, the same shock raises expected nominal pressures while weakening
expected real activity, which is the firm-level stagflationary pattern at the center of the paper.
Fact 2: The source of exposure determines the channel.

The import-export asymmetry in Table 2 reveals the economic mechanism behind this stagfla-
tionary response. The response of aggregate inflation expectations to import-side exposure is
roughly 80 percent larger than the response to export-side exposure. The same pattern appears
for firms’ own price and unit-cost expectations: import-side exposure raises own-price and unit-
cost expectations by 0.017 and 0.021 points on the 1-3 response scale, compared with 0.010 and
0.012 points for export-side exposure. Firms that source inputs from countries experiencing el-
evated geopolitical tensions therefore appear to anticipate higher production costs and incorpo-
rate these pressures into their own price-setting plans.

The pattern is reversed for real activity expectations. A one-standard-deviation increase in
export-side exposure reduces sales and investment expectations by 0.025 and 0.030 points, re-
spectively, compared with 0.011 and 0.014 points for import-side exposure. The export-side ef-
fects are therefore more than twice as large for these real activity expectations. The same pat-
tern holds for employment expectations and macroeconomic outlook. This evidence points to a
foreign-demand channel: when geopolitical risk rises in destination markets, firms expect weaker
demand for their output and revise down sales, investment, and employment plans. Export-side
exposure also raises nominal expectations, but the effect is smaller, suggesting that geopolitical
tensions in destination markets may increase perceived macroeconomic risk, exchange-rate risk,

or broader uncertainty even though the primary channel operates through demand rather than

19Because the two exposure measures enter the same specification, the estimates can also be used to quantify
the effect of simultaneous exposure along both margins. A firm experiencing a one-standard-deviation increase in
both import- and export-side geopolitical risk exposure revises its CPI and PPI inflation expectations upward by 0.14
and 0.17 percentage points, respectively. This combined response is economically meaningful, but it should be in-
terpreted as the effect of joint exposure through the firm’s own import and export links rather than as the effect of a
one-standard-deviation increase in an aggregate geopolitical risk index.
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imported inputs.

Panels B and C provide further support for this interpretation by exploiting heterogeneity in
firms’ trade intensity. In Panel B, the interaction between export intensity and export-side geopo-
litical risk is positive and significant for inflation, price, and unit-cost expectations, and negative
and significant for sales, investment, employment, and macroeconomic outlook. This indicates
that firms for which exports represent a larger share of sales respond more strongly to geopolitical
risk in destination markets. The effects are particularly pronounced for real activity expectations,
consistent with the idea that foreign-market disruptions matter more for firms whose revenues
depend more heavily on exports.

Panel C shows the analogous pattern for import-intensive firms. The interaction between im-
port intensity and import-side geopolitical risk is positive and significant for CPI, PPI, own-price,
and unit-cost expectations, and negative for real activity expectations. These estimates suggest
that firms that rely more heavily on imported inputs are especially sensitive to geopolitical risk in
supplier countries. For these firms, geopolitical risk is more likely to be interpreted as a disruption
to input availability, procurement costs, delivery conditions, or replacement costs.

Overall, the trade-intensity results sharpen the interpretation of the baseline estimates. Im-
port exposure primarily affects firms through expected cost and price pressures, while export ex-
posure primarily affects firms through expected demand and activity. This distinction is cen-
tral for the rest of the analysis because the same logic later appears in the supply-chain results:
supplier-side exposure transmits cost pressures, whereas customer-side exposure transmits de-
mand weakness.

Table 3 examines whether these expectation responses differ across firms with different size
and balance-sheet characteristics. Panel A shows that the effects of geopolitical risk exposure
are stronger for SMEs. For example, the total effect of import-side exposure on SMEs’ CPI and
PPI inflation expectations is 0.101 and 0.119 percentage points, compared with 0.074 and 0.087
percentage points for larger firms. Similarly, the total effect of export-side exposure on SMEs’

sales and investment expectations is -0.035 and -0.044 points, compared with -0.021 and -0.026

18



points for larger firms. Thus, SMEs not only revise nominal expectations upward more strongly,
but also become substantially more pessimistic about real activity.

This amplification is consistent with the idea that smaller firms have weaker buffers against
disruptions in procurement, demand, and financing conditions. Since SMEs are less likely to have
diversified supplier bases, extensive hedging capacity, or easy access to external finance, geopo-
litical risk exposure translates more strongly into both nominal and real expectation revisions.

Panel B shows a similar amplification among highly leveraged firms. The total effect of import-
side exposure on high-leverage firms’ CPI and PPI inflation expectations is 0.099 and 0.117 per-
centage points, compared with 0.069 and 0.081 percentage points for low-leverage firms. On the
real side, the total effect of export-side exposure on high-leverage firms’ sales and investment ex-
pectations is -0.036 and -0.045 points, compared with -0.019 and -0.024 points for low-leverage
firms. These results suggest that balance-sheet fragility amplifies the expectation response to
geopolitical risk. This finding is in line with evidence that financially constrained or highly lever-
aged firms respond more strongly to adverse macroeconomic and financial shocks (e.g., Durante
etal., 2022; Cloyne et al., 2023; Akarsu et al., 2026d). In our setting, geopolitical risk appears to op-
erate through a similar amplification mechanism: firms with weaker balance sheets expect larger
cost and price pressures, while also becoming more pessimistic about sales, investment, employ-
ment, and the overall macroeconomic outlook.

Taken together, the expectation results show that geopolitical risk affects firms through two
distinct but related channels. Import-side exposure generates stronger upward revisions in infla-
tion, price, and cost expectations. Export-side exposure generates stronger downward revisions in
sales, investment, employment, and macroeconomic outlook. These effects are amplified among
trade-intensive firms, SMEs, and highly leveraged firms. The evidence therefore suggests that
geopolitical risk is not simply an uncertainty shock; firms interpret it as a shock that simultane-
ously raises expected costs and weakens expected activity.

Fact 3: Expectation revisions are reflected in realized outcomes.

We next examine whether realized firm outcomes move in the same direction as firms’ ex-
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pectation revisions. Table 4 reports the effects of geopolitical risk exposure on realized sales,
purchases, employment, exports, and imports. Since these outcomes are measured in logs, the
coefficients can be interpreted approximately as percent changes.

Panel A shows that higher geopolitical risk exposure reduces realized activity. A one-standard-
deviation increase in import-side exposure lowers sales by 1.8 percent, purchases by 2.6 percent,
employment by 0.9 percent, exports by 1.2 percent, and imports by 3.1 percent. The largest effects
of import-side exposure are therefore on purchases and imports, which is consistent with the
input-side nature of this exposure. Firms exposed to geopolitical risk through supplier countries
appear to reduce input purchases and imports more strongly than other margins of activity.

By contrast, export-side exposure has larger effects on sales and exports. A one-standard-
deviation increase in export-side exposure reduces sales by 2.7 percent and exports by 3.4 percent.
The effect on exports is almost three times as large as the corresponding effect of import-side
exposure. This pattern mirrors the expectation evidence: import-side geopolitical risk is more
closely associated with input and procurement margins, whereas export-side geopolitical risk is
more closely associated with demand and sales margins.

Panels B and C again show that these effects are amplified among firms with greater trade in-
tensity. In Panel B, export-intensive firms exhibit stronger declines in sales and exports following
increases in export-side geopolitical risk exposure. This is consistent with the foreign-demand
channel: firms whose revenues rely more heavily on foreign markets are more exposed to geopo-
litical disruptions in those markets. In Panel C, import-intensive firms exhibit stronger declines
in purchases and imports following increases in import-side geopolitical risk exposure, consistent
with disruptions to input sourcing and procurement.

Finally, Table 5 shows that realized outcomes are more responsive among SMEs and highly
leveraged firms. These firms experience larger declines in sales, purchases, employment, exports,
and imports following increases in geopolitical risk exposure. This heterogeneity is consistent
with the expectation results in Table 3: firms with fewer operational or financial buffers not only

revise their expectations more strongly, but also experience larger contractions in realized activity.
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Overall, the realized-outcome results are consistent with the interpretation from expectations.
Import-side exposure operates primarily through an input-supply and cost channel: the same
exposure margin is associated with higher expected costs and prices and larger declines in pur-
chases and imports. Export-side exposure operates primarily through a foreign-demand channel:
the same exposure margin is associated with weaker expected activity and larger declines in sales
and exports. The direct-effect evidence therefore establishes the central asymmetry of the paper.
Geopolitical risk is stagflationary for exposed firms, but the mechanism depends on where the ex-
posure arises: supplier-country risk raises cost pressure, while destination-market risk weakens
demand. The supply-chain analysis below asks whether the same asymmetry propagates beyond

directly exposed firms through domestic supplier and customer linkages.

4.2 Supply-Chain Propagation of Geopolitical Risk

We next examine whether geopolitical risk is transmitted across firms through domestic produc-
tion networks. The direct-exposure specification captures the effect of geopolitical risk operating
through firm i’s own foreign trade links. However, firms may also be indirectly exposed to geopo-
litical risk through their suppliers and customers. For example, a firm may face higher expected
costs if its suppliers are exposed to geopolitical tensions in their own import markets. Similarly, a
firm may revise down its sales or investment expectations if its customers are exposed to geopo-
litical risks in their export destinations.

To measure these indirect exposures, we combine firm-level geopolitical risk exposure with
lagged domestic buyer-supplier links. Let .#; ;1 denote the set of suppliers of firm i in year y -1,
and let 6; ,—1 denote the set of customers of firm i in year y — 1. We define the upstream purchase

share of supplier j in firm i’s total domestic purchases as

Pijy
U _ ij,y—1
Wy = > P (6)
j'ediy 1 tijy-1

where P;; ,-1 denotes the value of purchases by firm i from supplier j in year y — 1. Similarly, we
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define the downstream sales share of customer k in firm i’s total domestic sales as

D Sik,y—l
wik,y—l

’ (;)
Z](/€ 6[ y-1 Slk ,y—l

where S;i ,—1 denotes the value of sales from firm i to customer k in year y — 1.
Using these predetermined network shares, we construct upstream geopolitical risk exposure
as the weighted average of the direct geopolitical risk exposure of firm i’s suppliers:
U _ U M
GPR; Y., GPR; ®)

Lr=1"" =1
]€5ﬂi,y—1

This measure captures the extent to which firm i is exposed to geopolitical risk through the foreign
input exposure of its suppliers. If a supplier sources inputs from countries experiencing elevated
geopolitical risk, this may increase expected input costs, delivery uncertainty, or production dis-
ruptions for its downstream customers.

Analogously, we construct downstream geopolitical risk exposure as the weighted average of

the direct geopolitical risk exposure of firm i’s customers:

GPRY, = Y o} 1 GPR},_,. 9)
ke€i -1
This measure captures the extent to which firm i is exposed to geopolitical risk through the foreign
demand exposure of its customers. If a customer sells to countries experiencing elevated geopo-
litical risk, this may weaken its demand for intermediate inputs and transmit the shock upstream
to its suppliers.
We then estimate the following specification:

Yii=ai+85:+Ppi+PuGPRY,_|+PxGPR}, | +0yGPR, | +0pGPRY,_ | +T'Z; , 1 +&;,. (10)

The coefficients ) and fx continue to capture the direct effect of geopolitical risk through

22



firm i’s own import and export exposure. The coefficients 8y and 6p capture the indirect prop-
agation of geopolitical risk through domestic production networks. In particular, 8y measures
the effect of geopolitical risk transmitted from suppliers to firm i, while 8 measures the effect
transmitted from customers to firm i.

A positive estimate of Oy for unit-cost, PPI, or own-price expectations would be consistent
with an upstream cost-push propagation channel. In this case, geopolitical risk affects firms not
only through their own import exposure, but also through the import exposure of their suppliers.
A negative estimate of O for sales, investment, or employment expectations would be consistent
with a downstream demand-propagation channel, whereby geopolitical risk faced by customers
weakens expected demand for firm i’s output.

As in the direct-exposure specification, the network weights are measured using lagged annual
transaction shares from year y — 1. This timing convention ensures that the supply-chain expo-
sure measures are predetermined relative to the realization of geopolitical risk in month #—1 and
the outcome observed in month ¢. Therefore, the estimated propagation effects are not mechan-
ically driven by contemporaneous adjustments in buyer-supplier relationships. The inclusion of
firm fixed effects, sector-by-year-month fixed effects, and province-by-year-month fixed effects
implies that identification comes from comparing firms operating in the same sector, province,
and month, but with different predetermined exposure to geopolitical risk through their domestic
suppliers and customers.

Fact 4: Geopolitical risk propagates through domestic production networks.

The direct-effect results show that firms respond to geopolitical risk when they are directly
exposed through their own import and export relationships. We now ask whether these risks also
propagate across firms through domestic production networks. This is a conceptually distinct
question. A firm may not directly import from a country experiencing geopolitical tensions, but
it may buy inputs from domestic suppliers that do. Similarly, a firm may not directly export to
a risky destination, but it may sell to domestic customers whose foreign demand is exposed to

geopolitical disruptions. In this sense, geopolitical risk can travel through the domestic input-
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output network, affecting firms that are only indirectly connected to foreign markets.

Table 6 reports the results for firms’ expectations. The estimates indicate that indirect expo-
sure through suppliers and customers has economically meaningful effects even after controlling
for firms’ own direct import- and export-side geopolitical risk exposure. This is important be-
cause the propagation coefficients capture variation in the geopolitical risk exposure of a firm’s
domestic trading partners, rather than the firm’s own foreign trade links.

Panel A shows that upstream geopolitical risk exposure raises firms’ inflation and price ex-
pectations. A one-standard-deviation increase in upstream exposure increases CPI and PPI in-
flation expectations by 0.049 and 0.058 percentage points, respectively. It also raises own-price
and unit-cost expectations by 0.009 and 0.012 points on the 1-3 qualitative response scale. These
effects are smaller than the direct import-side effects in Table 2, but they are far from negligi-
ble: the upstream effects on CPI and PPI expectations are roughly one-half of the correspond-
ing direct import-side effects. This finding is consistent with the production-network literature,
which shows that shocks to suppliers can propagate to downstream customers through input-
output linkages, especially when inputs are difficult to substitute (Acemoglu et al., 2012; Barrot
and Sauvagnat, 2016; Boehm et al., 2019). In our setting, geopolitical risk is not confined to direct
importers. Instead, when suppliers are exposed to geopolitical tensions in their own foreign input
markets, their downstream customers internalize these risks as higher expected costs and prices.

Downstream exposure generates a different pattern. It also raises nominal expectations, but
by less: CPI and PPI inflation expectations increase by 0.031 and 0.037 percentage points, respec-
tively, while own-price and unit-cost expectations increase by 0.006 and 0.007 points. By contrast,
the downstream effects are stronger for real activity expectations. Sales, investment, employment,
and macroeconomic outlook decline by 0.018, 0.023, 0.016, and 0.024 points, respectively. These
effects are larger than the corresponding upstream effects. This asymmetry is intuitive: supplier
exposure primarily transmits cost and input-supply pressures, whereas customer exposure pri-
marily transmits demand-side disruptions. If a firm’s customers are exposed to geopolitical risk

in their export markets, the firm anticipates weaker demand for its own output, even if it is not
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directly exporting to those markets.

The comparison between upstream and downstream exposure therefore mirrors the direct-
effect evidence. Import-side risk matters more for nominal expectations; export-side risk matters
more for real activity expectations. The new result is that this logic extends beyond direct trade
relationships. Geopolitical risk faced by a firm’s suppliers affects the firm’s expected costs and
prices, while geopolitical risk faced by its customers affects the firm’s expected sales, investment,
employment, and outlook. The domestic production network therefore acts as a transmission
mechanism that converts foreign geopolitical disturbances into domestic expectation revisions.

Panels B and C sharpen this interpretation by showing that propagation effects are stronger
when the receiving firm is itself more exposed to international trade. Panel B interacts the supply-
chain exposure measures with firms’ export intensity. The interaction between downstream ex-
posure and export intensity is especially strong: export-intensive firms revise sales, investment,
employment, and macroeconomic outlook downward more sharply when their customers are ex-
posed to geopolitical risk. This result is consistent with complementarities between a firm’'s own
foreign-market orientation and the foreign exposure of its customer base. Firms that rely more
heavily on external demand appear more sensitive not only to their own export-market risk, but
also to geopolitical risk transmitted through customers.

Panel C shows the analogous pattern for import-intensive firms. The interaction between
upstream exposure and import intensity is positive and significant for CPI, PPI, own-price, and
unit-cost expectations, and negative for real activity expectations. This suggests that firms with a
greater reliance on imported inputs are especially sensitive to supplier-side geopolitical risk. For
these firms, geopolitical tensions affecting suppliers’ foreign input sources are more likely to be
interpreted as disruptions to procurement, input availability, delivery times, or replacement costs.
Hence, upstream exposure becomes more salient when the firm itself has an import-intensive
production structure.

Table 7 shows that these propagation effects are also amplified among SMEs and highly lever-

aged firms. SMEs respond more strongly to both upstream and downstream geopolitical risk ex-
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posure: they revise nominal expectations upward by more and real activity expectations down-
ward by more. This pattern is consistent with smaller firms having fewer margins of adjustment
in response to supplier disruptions or customer-demand shocks. They may have less diversified
supplier networks, weaker bargaining power, and more limited ability to absorb temporary dis-
ruptions without revising prices or production plans.

Highly leveraged firms exhibit a similar amplification. The interaction terms between high
leverage and upstream exposure are positive for inflation, price, and unit-cost expectations and
negative for sales, investment, employment, and macroeconomic outlook. The interaction terms
between high leverage and downstream exposure are also negative and significant for real activity
expectations. These results suggest that financial fragility magnifies the transmission of geopolit-
ical risk through production networks. When balance-sheet constraints are tighter, firms appear
less able to buffer supplier- or customer-side disruptions, leading to stronger revisions in expec-
tations.

We next examine whether the expectation responses are reflected in realized outcomes. Table
8 shows that they are. Panel A reports that a one-standard-deviation increase in upstream expo-
sure reduces sales by 1.2 percent, purchases by 2.0 percent, employment by 0.6 percent, exports
by 0.7 percent, and imports by 2.2 percent. The larger effects on purchases and imports are con-
sistent with the upstream input-supply channel: when suppliers are exposed to geopolitical risk,
downstream firms reduce input purchases and imports more strongly.

Downstream exposure has a different real-side footprint. A one-standard-deviation increase
in downstream exposure reduces sales by 2.0 percent and exports by 2.6 percent, compared with
smaller effects on purchases and imports. This pattern is consistent with the downstream de-
mand channel. If a firm’s customers face geopolitical risk in their own export markets, their
demand for intermediate inputs weakens, and this contraction is transmitted upstream to their
suppliers. The realized-outcome results are therefore consistent with the interpretation from ex-
pectations: upstream exposure mainly operates through input and procurement margins, while

downstream exposure mainly operates through sales and demand margins.
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The trade-intensity results in Panels B and C reinforce this mechanism. Export-intensive firms
experience stronger declines in sales and exports when exposed to downstream geopolitical risk.
Import-intensive firms experience stronger declines in purchases and imports when exposed to
upstream geopolitical risk. Thus, propagation is not uniform across the network. It is strongest
when the type of indirect exposure matches the firm’s own business model: supplier-side risk mat-
ters most for import-intensive firms, while customer-side risk matters most for export-intensive
firms.

Finally, Table 9 shows that SMEs and highly leveraged firms also contract more following in-
direct geopolitical risk exposure. For SMEs, upstream exposure has stronger effects on purchases
and imports, while downstream exposure has stronger effects on sales and exports. Highly lever-
aged firms display a similar pattern. These results suggest that the propagation of geopolitical
risk is amplified by operational and financial fragility. Firms with weaker buffers not only revise
expectations more strongly, but also adjust realized activity more sharply.

Taken together, the supply-chain results provide evidence of a domestic propagation mech-
anism for geopolitical risk. Foreign geopolitical tensions affect directly exposed importers and
exporters, but they also spill over to other firms through supplier and customer linkages. Up-
stream exposure transmits cost-push and procurement pressures; downstream exposure trans-
mits foreign-demand weakness. This network channel helps explain how geopolitical risk can
have broad macroeconomic consequences even when direct foreign trade exposure is concen-
trated among a subset of firms. In this sense, domestic production networks amplify the stagfla-
tionary nature of geopolitical risk: they spread higher expected costs and weaker expected activity
across firms that are only indirectly connected to the original source of risk.

The cost-versus-demand asymmetry also survives the joint specification. Tables B1-B4 show
the estimates when direct import-side exposure, direct export-side exposure, upstream supplier
exposure, and downstream customer exposure enter the same regression. The relevant coeffi-
cients retain their expected signs and remain statistically significant across the main expectation

and realized-outcome margins, indicating that the four measures capture distinct channels of
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geopolitical risk transmission. Direct exposure reflects the firm’'s own foreign trade links, while up-
stream and downstream exposure reflect foreign risk embedded in domestic supplier-customer
relationships. Thus, the propagation results are not simply driven by directly exposed firms being
connected to other directly exposed firms; rather, geopolitical risk affects firms through multiple
layers of exposure (see Appendix D for the theoretical background).

Moreover, these findings have policy implications. In open emerging markets, geopolitical risk
can weaken the anchoring of inflation expectations even when the original disturbance is external
and non-economic. Since firms interpret supplier-country risk as cost pressure and destination-
market risk as demand weakness, geopolitical events can create a difficult policy environment in
which inflation expectations rise while real activity deteriorates. Moreover, because the effects
propagate through production networks, the macroeconomic footprint of geopolitical risk can
extend well beyond firms that trade directly with affected countries. Monitoring geopolitical ex-
posure through trade and supply-chain linkages can therefore help policymakers assess where

inflationary pressures and real-side vulnerabilities are likely to emerge.

5 Event Study: The February 2026 Iran War

Lastly, we complement the baseline exposure design with an event-based difference-in-differences
specification around the February 2026 Iran war. This section does not introduce a separate
mechanism. Instead, it asks whether the direct-exposure patterns in Section 4.1 also appear
around a sharp geopolitical shock. If the main interpretation is correct, firms with greater pre-
determined import-side exposure should revise inflation, price, and unit-cost expectations up-
ward after the war, while firms with greater predetermined export-side exposure should revise
real-activity expectations downward. In this exercise, we track BTS firms over a symmetric event
window spanning four months before and four months after the war.

We construct two predetermined exposure measures using firms’ annual trade structure in

2025. Let GPR{ %25 denote firm i’s import-side exposure, measured as the weighted average of
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country-specific geopolitical risk across the countries from which the firm imported in 2025. Sim-

ilarly, let GPngi)zs denote firm i’s export-side exposure, measured as the weighted average across

the countries to which the firm exported in 2025. Formally,
GPR! 355 = St 2005 GPRe 2025, (11)
C

where s% 5025 18 the share of country c in firm i’s total imports in 2025 and GPR 2025 is the av-

erage geopolitical risk index of country c in 2025. The export-side exposure measure is defined

analogously:
EX _\ X YTyl
GPR; 5005 = > Si,¢,2025 G P Re,2005, (12)
[
where le ¢ 2025 denotes the share of country ¢ in firm i’s total exports in 2025. Both exposure vari-

ables are standardized to have mean zero and standard deviation one. Because the exposure
measures are constructed using pre-event trade patterns, they are predetermined with respect
to firms’ post-war expectations and real outcomes.

The event window covers four months before and four months after the February 2026 Iran
war. The pre-event window includes October 2025, November 2025, December 2025, and Jan-
uary 2026. February 2026 is treated as the event month and serves as the baseline period. The
post-event window includes March 2026, April 2026, May 2026, and June 2026. We define the
post-event indicator as a dummy variable that takes the value of one after February 2026, namely
during March-June 2026, and zero during the pre-event months. This timing convention is con-
servative because survey responses within February have been collected before the event was fully
incorporated into firms’ information sets.

We estimate the following difference-in-differences specification:

Yii=ai+8si+¢Pp+Bu (Postt x GPR{%ZS) + Bx (Postt x GPR%%ZS) +T' (Post; x Zi2025) + €11,
(13)

where Y; ; denotes the expectation outcome of firm i in month ¢. The main outcomes are 12-
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month-ahead CPI inflation expectations, 12-month-ahead PPI inflation expectations, own-price
expectations, unit-cost expectations, sales expectations, investment expectations, employment
expectations, and macroeconomic outlook. The term «a; denotes firm fixed effects, 64, de-
notes sector-by-year-month fixed effects, and ¢, ; denotes province-by-year-month fixed ef-
fects. These fixed effects absorb time-invariant differences across firms, sector-specific shocks,
province-specific shocks, and aggregate macroeconomic developments common to firms oper-
ating in the same sector or province in a given month.'!

The vector Z; 925 includes predetermined firm characteristics measured in 2025, such as firm
size, age, leverage, profitability, exporter status, importer status, and foreign-currency exposure.
Since these characteristics are time invariant within the event window, they enter interacted with
the post-event indicator. The standalone post-event dummy is absorbed by the year-month fixed
effects, while the time-invariant exposure measures are absorbed by firm fixed effects. Therefore,
the parameters of interest are the interaction terms between the post-event period and predeter-
mined geopolitical risk exposure.

The coefficient s captures whether firms with higher predetermined import-side geopoliti-
cal risk exposure revise their expectations differentially after the Iran war. A positive estimate for
CPIinflation expectations, PPl inflation expectations, own-price expectations, or unit-cost expec-
tations would be consistent with a cost-push channel. In this interpretation, firms more exposed
through imported inputs expect higher production costs, greater procurement uncertainty, and
stronger price pressures after the geopolitical shock.

The coefficient fx captures whether firms with higher predetermined export-side geopolit-

1A natural concern is that the February 2026 Iran war may have affected firms not only through geopolitical-risk
exposure, but also through contemporaneous increases in oil prices and energy-related input costs. Our specification
directly mitigates this concern through the inclusion of sector-by-year-month and province-by-year-month fixed ef-
fects. Sector-by-year-month fixed effects absorb all shocks that are common to firms operating in the same sector
in a given month, including sector-specific exposure to oil prices, energy costs, and transportation costs. Province-
by-year-month fixed effects further absorb local monthly shocks that may arise from regional differences in demand,
costs, or economic conditions. Therefore, identification does not come from aggregate oil-price movements or broad
sectoral exposure to energy costs. Instead, it comes from comparing firms within the same sector, province, and
month that differ in their predetermined import- and export-side geopolitical risk exposure. In this sense, the esti-
mated coefficients capture differential post-war expectation revisions associated with pre-event geopolitical expo-
sure, net of common sectoral and regional responses to oil-price and other aggregate shocks.
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ical risk exposure revise their expectations differentially after the war. A negative estimate for
sales expectations, investment expectations, employment expectations, or macroeconomic out-
look would be consistent with a foreign-demand channel. In this interpretation, firms more ex-
posed through export markets anticipate weaker demand, greater uncertainty in destination mar-
kets, and more difficult market access after the geopolitical escalation.

The identifying assumption is that, absent the February 2026 Iran war, firms with high and
low predetermined geopolitical risk exposure would have followed parallel trends in expectations
within the same sector, province, and month. The inclusion of firm fixed effects accounts for
persistent differences in expectation levels across firms, while sector-by-month and province-by-
month fixed effects absorb common shocks that may affect firms differently across industries and
locations. Identification therefore comes from comparing firms operating in the same sector and
province at the same time, but with different pre-event exposure to geopolitical risk through their
2025 import and export structures.

Table 10 reports the event-based difference-in-differences estimates. The results mirror the
baseline direct-effect evidence. Panel A shows that firms with higher import-side geopolitical
risk exposure revise nominal expectations upward after the war. A one-standard-deviation in-
crease in predetermined import-side exposure raises CPI and PPI inflation expectations by 0.112
and 0.129 percentage points, respectively, and raises own-price and unit-cost expectations by
0.019 and 0.024 points. Export-side exposure also raises nominal expectations, but the effects
are smaller. This pattern is consistent with the cost-push interpretation: firms exposed through
supplier countries respond to the geopolitical shock by expecting higher input costs and stronger
price pressures.

Panel B shows the corresponding response for real activity expectations. Firms with higher
export-side exposure become more pessimistic after the war. Increasing export-side exposure
by one standard deviation lowers sales, investment, employment, and macroeconomic outlook
expectations by 0.031, 0.037, 0.024, and 0.039 points, respectively. The corresponding import-side

effects are negative but smaller. Thus, the event study reproduces the main cost-versus-demand
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asymmetry in a short window around a salient geopolitical shock: import-side exposure matters
more for nominal and cost expectations, whereas export-side exposure matters more for real-
activity expectations.

To assess the plausibility of the design, we also estimate an event-time version of Equation (13):

Yir=a;+0s; +dp,t

+ 3 B (1e =1} x GPRISh,)
T#0

+ Y B (1r=7)x GPRE )
T#0

(14)

+ T (Post; x Z;po2s) + €t

where 7 indexes months relative to February 2026, with 7 = 0 corresponding to February 2026.
February 2026 is the omitted reference month. The pre-event months are October 2025, Novem-
ber 2025, December 2025, and January 2026, corresponding to 7 = -4, -3, -2, and —1, respectively.
The post-event months are March 2026, April 2026, May 2026, and June 2026, corresponding to
7 =1,2,3, and 4, respectively. This specification allows us to examine whether high-exposure and
low-exposure firms were already on different trends before the war, whether the response builds
up over the four months following the event, and how the dynamic effects of the war evolve month
by month. The absence of significant pre-event coefficients would support the parallel-trends
assumption, while significant post-event coefficients would indicate that firms’ expectations re-

sponded differentially after the shock.
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—e— Import-Side GPR (GPR")  — @ — Export-Side GPR (GPR™) —e— Import-Side GPR (GPR")  — - — Export-Side GPR (GPR™)

(c) Price Expectations (d) Unit Cost Expectations

Figure 4: Event-Study Estimates of CPI, PP]I, Price, and Unit Cost Expectations around Iran War
Notes: Each panel plots the event-study coefficients from Equation (14), with February 2026 serving as the
omitted baseline month. Coefficients are interpreted relative to firms’ expectations in February 2026. The
event window covers four months before and four months after the Iran war, from October 2025 to June 2026.

The black solid line reports the coefficients for import-side geopolitical risk exposure, GPR{ %25, while the red
EX

dashed line reports the coefficients for export-side geopolitical risk exposure, GPR 12025° Panel (a) displays 12-
month-ahead CPI inflation expectations; Panel (b) PPIinflation expectations; Panel (c) own-price expectations;
and Panel (d) unit-cost expectations. The vertical dashed line marks the February 2026 event month. Vertical
bars indicate 95% confidence intervals. Standard errors are clustered at the firm level.
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(a) Three-Months Ahead Sales Expectations tations

Coefficient Estimate

Coefficient Estimate

—e— Import-Side GPR (GPR") — e — Export-Side GPR (GPR™)

—e— Import-Side GPR (GPR") ~ — — Export-Side GPR (GPR™)

(c) Three-Months Ahead Investment Expecta-
tions (d) Macroeconomic Outlook

Figure 5: Event-Study Estimates of Sales, Employment, Investment, and Macroeconomic Outlook
Expectations around Iran War
Notes: Each panel plots the event-study coefficients from Equation (14), with February 2026 serving as the
omitted baseline month. Coefficients are interpreted relative to firms’ expectations in February 2026. The
event window covers four months before and four months after the Iran war, from October 2025 to June 2026.
The black solid line reports the coefficients for import-side geopolitical risk exposure, GPRL{ %25, while the red

dashed line reports the coefficients for export-side geopolitical risk exposure, GPRE%%. Panel (a) displays 3-

month-ahead sales expectations; Panel (b) employment expectations; Panel (c) investment expectations; and
Panel (d) macroeconomic outlook. The vertical dashed line marks the February 2026 event month. Vertical bars
indicate 95% confidence intervals. Standard errors are clustered at the firm level.

Figures 4 and 5 plot the event-time estimates. The pre-event coefficients are close to zero and
do not show systematic differential movements before February 2026. After the war, the coeffi-
cients move in the directions predicted by the baseline results: import-side exposure is associated
with larger increases in CPI, PPI, own-price, and unit-cost expectations, while export-side expo-
sure is associated with larger declines in sales, employment, investment, and macroeconomic

outlook. The event study therefore supports the identifying assumption and reinforces the main
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analysis in the previous section.'?

6 Conclusion

The results show that geopolitical risk has stagflationary effects at the firm level. Firms exposed
through their import markets revise inflation, price, and unit-cost expectations upward, consis-
tent with a cost-push and input-supply channel. Firms exposed through their export markets
become more pessimistic about sales, investment, employment, and the macroeconomic out-
look, consistent with a foreign-demand channel. These expectation revisions are reflected in real-
ized outcomes: import-side exposure is associated with larger declines in purchases and imports,
while export-side exposure is associated with larger declines in sales and exports.

A central finding is that geopolitical risk is not confined to directly exposed firms. It also prop-
agates through domestic production networks: supplier-side exposure transmits cost and pro-
curement pressures, while customer-side exposure transmits demand weakness. These effects
are stronger among trade-intensive firms, SMEs, and highly leveraged firms. A short event study
around the February 2026 Iran war provides complementary support for the direct-exposure mech-
anism: import-side exposure predicts sharper upward revisions in nominal and cost expectations,
while export-side exposure predicts sharper downward revisions in real-activity expectations.

Overall, geopolitical risk is both a source of inflationary pressure and real-side weakness in
emerging markets. By affecting expectations, realized firm behavior, and domestic production
networks, it can weaken the anchoring of inflation expectations and amplify macroeconomic
fragility. These findings suggest that monetary and macro-financial policy frameworks should
account not only for conventional demand and cost shocks, but also for geopolitical risks that

enter through trade exposure and propagate through production networks.

12[t corroborates Fact 1 and 2, and reinforces the expectation component of Fact 3.
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Table 2: Geopolitical Risk Exposure, Trade Intensity, and Firm Expectations

1 2 (3) 4 (5 (6) (@] 8)
CPI PPI Price Unit Cost Sales Investment Employment Macroeconomic
Expectations Expectations Expectations Expectations Expectations Expectations Expectations Outlook

Panel A: Baseline Effects, All Firms

GPR%—I 0.092%** 0.108*** 0.017*** 0.021*** -0.011** -0.014*** -0.010** -0.015%**
(0.025) (0.030) (0.005) (0.006) (0.005) (0.005) (0.004) (0.005)

GPR;;_1 0.050** 0.061** 0.010** 0.012** -0.025%** -0.030%** -0.020%** -0.031%**
(0.022) (0.026) (0.004) (0.005) (0.006) (0.007) (0.006) (0.007)

R-squared 0.714 0.708 0.642 0.655 0.621 0.604 0.617 0.633

Panel B: Heterogeneity by Export Intensity

GPRM_, 0.085%* 0.099%+* 0.015%++ 0.019%+ -0.010%* -0.012* -0.009** -0.013*
(0.026) (0.031) (0.005) (0.006) (0.005) (0.005) (0.004) (0.005)
GPRY,_| 0.039* 0.048* 0.008* 0.009* -0.019%+* -0.023%%* -0.015%* -0.024%%*
(0.023) 0.027) (0.004) (0.005) (0.006) (0.007) (0.006) (0.007)
GPRM_ xExportintensity;y 1 0.018* 0.022* 0.003 0.004 -0.005* -0.006* -0.004 -0.006*
(0.010) 0.012) (0.003) (0.003) (0.003) (0.004) (0.003) (0.004)
GPRYX,_| xExportintensity;y 1  0.031"* 0.038** 0.006** 0.007** -0.021%** -0.026*** -0.018*** -0.027***
(0.014) (0.016) (0.003) (0.003) (0.006) (0.007) (0.006) (0.007)
R-squared 0.716 0.710 0.644 0.657 0.625 0.608 0.620 0.637

Panel C: Heterogeneity by Import Intensity

GPRZ].\‘{_1 0.068*** 0.079*** 0.012** 0.015** -0.008* -0.010** -0.007* -0.011**
(0.026) (0.030) (0.005) (0.006) (0.005) (0.005) (0.004) (0.005)
GPR;,(t—l 0.047** 0.057** 0.009** 0.011** -0.023*** -0.028*** -0.019*** -0.030***
(0.022) (0.026) (0.004) (0.005) (0.006) (0.007) (0.006) (0.007)
GPRM _, x Importintensity;, 0.058** 0.069** 0.010%* 0.013** -0.010%* -0.012* -0.009** -0.013**
(0.016) (0.019) (0.003) (0.004) (0.004) (0.005) (0.004) (0.005)
GPRX,_, x Importintensity;, |  0.026* 0.031* 0.005* 0.006* -0.011%* -0.013** -0.010* -0.014**
(0.013) (0.015) (0.003) (0.003) (0.005) (0.006) (0.005) (0.006)
R-squared 0.717 0.711 0.645 0.659 0.624 0.607 0.620 0.636
Observations 239,162 239,162 239,162 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v v v v
Sector x Year-Month FE v v v v v v v v
Province x Year-Month FE v v v v v v v v
Firm Controls v v v v v v v v

Notes: This table reports estimation results from Equation (5) using firm-year-month level data. Columns (1) and
(2) examine firms’ 12-month-ahead CPI and PPI inflation expectations, respectively. Columns (3) and (4) report
own-price and unit-cost expectations measured on a 1-3 ordinal scale, where 1 denotes a decrease, 2 no change,
and 3 an increase. Columns (5)-(8) report sales, investment, employment, and macroeconomic outlook expec-
tations, also measured on a 1-3 ordinal scale, with higher values indicating more favorable expected conditions.
Panel A reports baseline estimates for the full sample. Panel B interacts import- and export-side geopolitical risk
exposure with firms’ lagged export intensity, defined as the ratio of exports to gross sales in year y — 1. Panel C in-
teracts import- and export-side geopolitical risk exposure with firms’ lagged import intensity, defined as the ratio
of imports to cost of goods sold in year y — 1. GPR%_1 denotes firm-level import-side geopolitical risk exposure,
and GPRfft_1 denotes firm-level export-side geopolitical risk exposure. Both exposure measures are standardized.
The sample spans January 2009 to December 2025. ***p<0.01, **p<0.05, *p<0.1.
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Table 3: Geopolitical Risk Exposure, Firm Size, Financial Constraints, and Firm Expectations

1) 2) 3) 4) (5) (6) (7 (8)
CPI PPI Price Unit Cost Sales Investment Employment Macroeconomic
Expectations Expectations Expectations Expectations Expectations Expectations Expectations Outlook

Panel A: Heterogeneity by Firm Size

GPR[,MF1 0.074*** 0.087*** 0.013** 0.016*** -0.009** -0.011** -0.008** -0.012**
(0.025) (0.030) (0.005) (0.006) (0.004) (0.005) (0.004) (0.005)
GPR[.}’(F1 0.041** 0.050** 0.008** 0.010** -0.021%** -0.026*** -0.017%** -0.027***
(0.022) (0.026) (0.004) (0.005) (0.006) (0.007) (0.006) (0.007)
GPR%_l xSMEj 1 0.027** 0.032** 0.005* 0.007** -0.009** -0.011** -0.008* -0.012**
(0.013) (0.015) (0.003) (0.003) (0.004) (0.005) (0.004) (0.005)
GPRz?,(z—l xSMEj 1 0.018* 0.022* 0.004* 0.005* -0.014** -0.018*** -0.012** -0.019***
(0.010) (0.012) (0.002) (0.003) (0.006) (0.006) (0.005) (0.006)
R-squared 0.716 0.711 0.645 0.658 0.626 0.610 0.622 0.638

Panel B: Heterogeneity by Financial Constraints

GPR%I_1 0.069*** 0.081*** 0.012** 0.015** -0.008* -0.010** -0.007* -0.011**
(0.025) (0.030) (0.005) (0.006) (0.004) (0.005) (0.004) (0.005)
GPR[??F1 0.039* 0.048* 0.008* 0.009* -0.019*** -0.024*** -0.016*** -0.025%**
(0.022) (0.026) (0.004) (0.005) (0.006) (0.007) (0.006) (0.007)
GPR?V/IF1 X HighLeverage,-,y,l 0.030** 0.036** 0.006** 0.008** -0.011** -0.014*** -0.010** -0.015%**
(0.014) (0.016) (0.003) (0.004) (0.005) (0.005) (0.004) (0.005)
GPRY,_, x HighLeverage;, ,  0.021* 0.026* 0.004* 0.005* -0.017** -0.021%* -0.015%* -0.022%**
(0.012) (0.014) (0.002) (0.003) (0.006) (0.007) (0.006) (0.007)
R-squared 0.717 0.712 0.646 0.659 0.628 0.612 0.624 0.640
Observations 239,162 239,162 239,162 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v v v v
Sector x Year-Month FE v v v v v v v v
Province x Year-Month FE v v v v v v v v
Firm Controls v v v v v v v v

Notes: This table reports estimation results from Equation (5) using firm-year-month level data. Columns (1) and
(2) examine firms’ 12-month-ahead CPI and PPI inflation expectations, respectively. Columns (3) and (4) report
own-price and unit-cost expectations measured on a 1-3 ordinal scale, where 1 denotes a decrease, 2 no change,
and 3 an increase. Columns (5)—(8) report sales, investment, employment, and macroeconomic outlook expec-
tations, also measured on a 1-3 ordinal scale, with higher values indicating more favorable expected conditions.
Panel A allows the effects to differ by firm size, where SME; ), is an indicator equal to one for firms with fewer than
250 employees in year y — 1. Panel B allows the effects to differ by financial constraints, where HighLeverage; y—1
is an indicator equal to one if firm i’s leverage ratio, defined as total debt over total assets, is above the sector-
year median in year y — 1. GPR?”IF1 denotes firm-level import-side geopolitical risk exposure, and GPP;?’F1 de-
notes firm-level export-side geopolitical risk exposure. Both exposure measures are standardized. Standard errors
are clustered at the firm level and reported in parentheses. The sample spans January 2009 to December 2025.
***p<0.01, **p<0.05, *p<0.1.

37



Table 4: Geopolitical Risk Exposure, Trade Intensity, and Realized Firm Outcomes

1) 2 3) 4 (5)

Sales Purchases Employment Exports Imports

Panel A: Baseline Effects, All Firms

GPR%_1 -0.018***  -0.026*** -0.009** -0.012**  -0.031***
(0.006) (0.007) (0.004) (0.005) (0.008)

GPR;S_1 -0.027%** -0.016** -0.013*** -0.034***  -0.014**
(0.007) (0.007) (0.005) (0.008) (0.006)

R-squared 0.781 0.764 0.842 0.736 0.728

Panel B: Heterogeneity by Export Intensity

GPR%_1 -0.015**  -0.023*** -0.008** -0.010*  -0.028***
(0.006) (0.007) (0.004) (0.005) (0.008)
GPRZ?S_1 -0.021%** -0.013* -0.010** -0.027**  -0.012*
(0.007) (0.007) (0.005) (0.008) (0.006)
GPR?Y/L1 x ExportIntensity; 1 -0.006* -0.007* -0.003 -0.006* -0.007*
(0.003) (0.004) (0.003) (0.003) (0.004)
GPR;,(t—l x ExportIntensity;,—, -0.018"*  -0.009** -0.008** -0.024**  -0.007*
(0.006) (0.004) (0.004) (0.007) (0.004)
R-squared 0.784 0.766 0.843 0.740 0.730

Panel C: Heterogeneity by Import Intensity

GPI‘?%_1 -0.013** -0.019*** -0.006* -0.009* -0.023***
(0.006) (0.007) (0.004) (0.005) (0.008)
GPRL?,(t—l -0.025%** -0.015** -0.012** -0.032***  -0.013**
(0.007) (0.007) (0.005) (0.008) (0.006)
GPRM_| x Importintensity;,, -0.013"*  -0.019*** -0.006* -0.007*  -0.026%*
(0.005) (0.006) (0.003) (0.004) (0.007)
GPR;,(t—l x ImportlIntensity; -0.008* -0.007* -0.005* -0.010** -0.006*
(0.004) (0.004) (0.003) (0.005) (0.003)
R-squared 0.783 0.767 0.843 0.738 0.732
Observations 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v
Sector x Year-Month FE v v v v v
Province x Year-Month FE v v v v v
Firm Controls v v v v v

Notes: This table reports estimation results from Equation (5) using firm-year-month level data. Columns (1)-
(5) report logarithm of realized firm outcomes: sales, purchases, employment, exports, and imports, respectively.
Panel A reports baseline estimates for the full sample. Panel B interacts import- and export-side geopolitical risk
exposure with firms’ lagged export intensity, defined as the ratio of exports to gross sales in year y —1. Panel C
interacts import- and export-side geopolitical risk exposure with firms’ lagged import intensity, defined as the ratio
of imports to cost of goods sold in year y — 1. GPR%_1 denotes firm-level import-side geopolitical risk exposure,
and GPR;(I_1 denotes firm-level export-side geopolitical risk exposure. Both exposure measures are standardized.
Standard errors are clustered at the firm level and reported in parentheses. The sample spans January 2009 to
December 2025. ***p<0.01, **p<0.05, *p<0.1.
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Table 5: Geopolitical Risk Exposure, Firm Size, Financial Constraints, and Realized Firm Outcomes

)

2

3)

4

5)

Sales Purchases Employment Exports  Imports
Panel A: Heterogeneity by Firm Size
GPR%,_1 -0.014** -0.021*** -0.007* -0.009* -0.025***
(0.006) (0.007) (0.004) (0.005) (0.008)
GPR;,(I_1 -0.022%** -0.013* -0.010** -0.028*** -0.011*
(0.007) (0.007) (0.005) (0.008) (0.006)
GPR?,/[F1 X SMEi,y_l -0.009** -0.013** -0.005* -0.006* -0.016**
(0.004) (0.006) (0.003) (0.003) (0.007)
GPRX,_| xSME; y_ -0.012**  -0.007* -0.006* -0.016**  -0.006*
(0.006) (0.004) (0.003) (0.006) (0.003)
R-squared 0.784 0.767 0.844 0.739 0.733
Panel B: Heterogeneity by Financial Constraints
GPR%_I -0.012** -0.018*** -0.006* -0.008* -0.022%**
(0.006) (0.007) (0.004) (0.005) (0.008)
GPRI?,(F1 -0.020*** -0.012* -0.009** -0.026*** -0.010*
(0.007) (0.007) (0.005) (0.008) (0.006)
GPR%_1 X HighLeveragei,y_l -0.012** -0.017%** -0.006* -0.007* -0.021***
(0.005) (0.006) (0.003) (0.004) (0.007)
GPRYX, | x HighLeverage;y  -0.015"*  -0.008* -0.007* -0.019%*  -0.007*
(0.006) (0.004) (0.003) (0.006) (0.004)
R-squared 0.786 0.769 0.845 0.742 0.735
Observations 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v
Sector x Year-Month FE v v v v v
Province x Year-Month FE v v v v v
Firm Controls v v v v v

Notes: This table reports estimation results from Equation (5) using firm-year-month level data. Columns (1)-
(5) report logarithm of realized firm outcomes: sales, purchases, employment, exports, and imports, respectively.
Panel A allows the effects to differ by firm size, where SME; ), is an indicator equal to one for firms with fewer than
250 employees in year y — 1. Panel B allows the effects to differ by financial constraints, where HighLeverage; y—1
is an indicator equal to one if firm i’s leverage ratio, defined as total debt over total assets, is above the sector-
year median in year y — 1. GPR%_I denotes firm-level import-side geopolitical risk exposure, and GPth_l de-
notes firm-level export-side geopolitical risk exposure. Both exposure measures are standardized. Standard errors
are clustered at the firm level and reported in parentheses. The sample spans January 2009 to December 2025.

140 <0.01, **p<0.05, *p<0.1.
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Table 6: Supply-Chain Propagation of Geopolitical Risk, Trade Intensity, and Firm Expectations

1) 2 3) 4) 5 (6) (@] ()]
CPI PPI Price Unit Cost Sales Investment Employment Macroeconomic
Expectations Expectations Expectations Expectations Expectations Expectations Expectations Outlook

Panel A: Baseline Propagation Effects, All Firms

GPR[.LYIF1 0.049*** 0.058*** 0.009*** 0.012%** -0.010** -0.012%* -0.009** -0.013**
(0.016) (0.019) (0.003) (0.004) (0.004) (0.005) (0.004) (0.005)

GPR?F1 0.031** 0.037** 0.006** 0.007** -0.018*** -0.023*** -0.016*** -0.024***
(0.014) (0.017) (0.003) (0.003) (0.005) (0.006) (0.005) (0.006)

R-squared 0.722 0.717 0.651 0.664 0.632 0.616 0.628 0.645

Panel B: Heterogeneity by Export Intensity

GPI-?;]F1 0.045%** 0.053*** 0.008*** 0.011%** -0.009** -0.010** -0.008** -0.011*
(0.016) (0.019) (0.003) (0.004) (0.004) (0.005) (0.004) (0.005)
GPR?F1 0.023* 0.028* 0.005* 0.006* -0.013** -0.017*** -0.012** -0.018***
(0.013) (0.016) (0.003) (0.003) (0.005) (0.006) (0.005) (0.006)
GPR;,IZ—I x Exportintensi tyi,y-1 0.012* 0.015* 0.002 0.003 -0.004* -0.005* -0.004 -0.006*
(0.007) (0.009) (0.002) (0.002) (0.002) (0.003) (0.003) (0.003)
GPR?F1 X Export[ntensityi,y_l 0.020** 0.024** 0.004* 0.005* -0.014*** -0.017*** -0.013** -0.018***
(0.010) (0.012) (0.002) (0.003) (0.005) (0.006) (0.006) (0.007)
R-squared 0.725 0.720 0.654 0.667 0.637 0.621 0.633 0.650
Panel C: Heterogeneity by Import Intensity
GPRL{,][—l 0.033** 0.040** 0.006** 0.008** -0.006* -0.008* -0.006* -0.009*
(0.016) (0.019) (0.003) (0.004) (0.004) (0.005) (0.004) (0.005)
GPR?F1 0.029** 0.035** 0.006** 0.007** -0.016*** -0.021%*** -0.015%** -0.022%**
(0.014) (0.017) (0.003) (0.003) (0.005) (0.006) (0.005) (0.006)
GPR;’Z_1 x Impor tIntensityi,y,l 0.038*** 0.045%** 0.007** 0.009** -0.007* -0.009** -0.007* -0.010**
(0.014) (0.017) (0.003) (0.004) (0.004) (0.004) (0.004) (0.005)
GPRiD,z—l x ImportIntensi tyi,y-1 0.014* 0.018* 0.003* 0.004* -0.007* -0.009* -0.007* -0.010*
(0.008) (0.010) (0.002) (0.002) (0.004) (0.005) (0.004) (0.005)
R-squared 0.726 0.721 0.655 0.669 0.636 0.620 0.632 0.649
Observations 239,162 239,162 239,162 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v v v v
Sector x Year-Month FE v v v v v v v v
Province x Year-Month FE v v v v v v v v
Firm Controls v v v v v v v v

Notes: This table reports estimation results from Equation (10) using firm-year-month level data. Columns (1)
and (2) examine firms’ 12-month-ahead CPI and PPI inflation expectations, respectively. Columns (3) and (4) re-
port own-price and unit-cost expectations measured on a 1-3 ordinal scale, where 1 denotes a decrease, 2 no
change, and 3 an increase. Columns (5)-(8) report sales, investment, employment, and macroeconomic outlook
expectations, also measured on a 1-3 ordinal scale, with higher values indicating more favorable expected con-
ditions. Panel A reports baseline propagation estimates for the full sample. Panel B interacts direct and supply-
chain geopolitical risk exposure measures with firms’ lagged export intensity, defined as the ratio of exports to
gross sales in year y — 1. Panel C interacts direct and supply-chain geopolitical risk exposure measures with firms’
lagged import intensity, defined as the ratio of imports to cost of goods sold in year y — 1. GPR%_1 and GPRI.’;_1
denote firm-level direct import-side and export-side geopolitical risk exposure, respectively. GPRI.L”F1 denotes
upstream geopolitical risk exposure through suppliers, while GPREI_1 denotes downstream geopolitical risk expo-
sure through customers. All exposure measures are standardized. The table reports the propagation coefficients;
detailed coefficients are reported in Appendix B. The sample spans January 2009 to December 2025. ***p<0.01,
**p<0.05, *p<0.1.
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Table 7: Supply-Chain Propagation of Geopolitical Risk, Firm Size, Financial Constraints, and Firm
Expectations

1) (2) 3) (4) 5) 6) (7) (8)
CPI PPI Price Unit Cost Sales Investment Employment Macroeconomic
Expectations Expectations Expectations Expectations Expectations Expectations Expectations Outlook

Panel A: Heterogeneity by Firm Size

GPR;]t_1 0.041%** 0.049*** 0.007** 0.010** -0.007* -0.009** -0.007* -0.010**
(0.015) (0.018) (0.003) (0.004) (0.004) (0.004) (0.004) (0.005)
GPR?F1 0.026** 0.031** 0.005* 0.006* -0.015%** -0.019*** -0.014** -0.020%**
(0.013) (0.015) (0.003) (0.003) (0.005) (0.006) (0.006) (0.007)
GPng‘]t_1 x SMEj 1 0.022** 0.027** 0.004* 0.006** -0.007* -0.009** -0.006* -0.010**
(0.011) (0.013) (0.002) (0.003) (0.004) (0.004) (0.004) (0.005)
GPREF1 x SME; ;1 0.014* 0.018* 0.003* 0.004* -0.012** -0.015%** -0.011** -0.016%**
(0.008) (0.010) (0.002) (0.002) (0.005) (0.005) (0.005) (0.006)
R-squared 0.724 0.719 0.653 0.667 0.637 0.621 0.633 0.650

Panel B: Heterogeneity by Financial Constraints

GPR;IF1 0.039*** 0.047%** 0.007** 0.009** -0.007* -0.008* -0.006* -0.009*
(0.015) (0.018) (0.003) (0.004) (0.004) (0.004) (0.004) (0.005)
GPREt_1 0.024* 0.030* 0.005* 0.006* -0.014** -0.018*** -0.013** -0.019***
(0.013) (0.015) (0.003) (0.003) (0.005) (0.006) (0.006) (0.007)
GPRY,_| x HighLeverage;, |  0.026™ 0.031%* 0.005** 0.007** -0.009** -0.011%* -0.008** -0.012%*
(0.012) (0.014) (0.002) (0.003) (0.004) (0.005) (0.004) (0.005)
GPRP _| x HighLeverage;, ,  0.017* 0.021* 0.004* 0.005* -0.014** -0.018** -0.013* -0.019***
(0.010) (0.012) (0.002) (0.003) (0.006) (0.006) (0.006) (0.007)
R-squared 0.725 0.720 0.654 0.668 0.639 0.623 0.635 0.652
Observations 239,162 239,162 239,162 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v v v v
Sector x Year-Month FE v v v v v v v v
Province x Year-Month FE v v v v v v v v
Firm Controls v v v v v v v v

Notes: This table reports estimation results from Equation (10) using firm-year-month level data. Columns (1) and
(2) examine firms’ 12-month-ahead CPI and PPI inflation expectations, respectively. Columns (3) and (4) report
own-price and unit-cost expectations measured on a 1-3 ordinal scale, where 1 denotes a decrease, 2 no change,
and 3 an increase. Columns (5)—(8) report sales, investment, employment, and macroeconomic outlook expec-
tations, also measured on a 1-3 ordinal scale, with higher values indicating more favorable expected conditions.
Panel A allows the propagation effects to differ by firm size, where SME; ;1 is an indicator equal to one for firms
with fewer than 250 employees in year y —1. Panel B allows the propagation effects to differ by financial con-
straints, where HighLeverage; y- is an indicator equal to one if firm i’s leverage ratio, defined as total debt over
total assets, is above the sector-year median in year y — 1. GPRI.‘MF1 and GPIL?I{(F1 denote firm-level direct import-
side and export-side geopolitical risk exposure, respectively. GPR;JI_1 denotes upstream geopolitical risk exposure

through suppliers, while GPRII.? ., denotes downstream geopolitical risk exposure through customers. All exposure
measures are standardized. Standard errors are clustered at the firm level and reported in parentheses. The table
reports the propagation coefficients; detailed coefficients are reported in Appendix B. The sample spans January
2009 to December 2025. ***p<0.01, **p<0.05, *p<0.1.
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Table 8: Supply-Chain Propagation of Geopolitical Risk, Trade Intensity, and Realized Firm Out-
comes

1) 2) 3) 4) (5)
Sales Purchases Employment Exports Imports

Panel A: Baseline Propagation Effects, All Firms

GPRlUt 1 -0.012**  -0.020*** -0.006* -0.007*  -0.022***
(0.005) (0.006) (0.003) (0.004) (0.007)
GPRlDt 1 -0.020***  -0.011** -0.009** -0.026***  -0.009*
(0.006) (0.005) (0.004) (0.007) (0.005)
R-squared 0.789 0.772 0.847 0.746 0.738
Panel B: Heterogeneity by Export Intensity
GPRlUt 1 -0.010**  -0.018*** -0.005* -0.006*  -0.020***
(0.005) (0.006) (0.003) (0.004) (0.007)
GPRlDt 1 -0.014** -0.008* -0.007* -0.019***  -0.007*
(0.006) (0.005) (0.004) (0.007) (0.004)
GPRl({t_l x ExportIntensity; 1  -0.004* -0.006* -0.003 -0.004 -0.006*
(0.002) (0.003) (0.002) (0.003) (0.003)
GPRf)t | XExportlntensity; ,—;  -0.012** -0.006* -0.005* -0.017***  -0.005*
(0.006) (0.004) (0.003) (0.006) (0.003)
R-squared 0.794 0.776 0.850 0.752 0.742
Panel C: Heterogeneity by Import Intensity
GPRlUt 1 -0.007* -0.013** -0.004 -0.005 -0.015**
(0.005) (0.006) (0.003) (0.004) (0.007)
GPRlDt 1 -0.018***  -0.010** -0.008** -0.024***  -0.008*
(0.006) (0.005) (0.004) (0.007) (0.005)
GPRl{,]t_1 x Importlntensity; -, -0.010*  -0.015** -0.005* -0.005*  -0.020***
(0.005) (0.006) (0.003) (0.003) (0.007)
GPRZ%_1 x Importlntensity; ,—,  -0.006* -0.005* -0.004 -0.008* -0.005*
(0.003) (0.003) (0.003) (0.004) (0.003)
R-squared 0.793 0.777 0.850 0.750 0.743
Observations 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v
Sector x Year-Month FE v v v v v
Province x Year-Month FE v v v v v
Firm Controls v v v v v

Notes: This table reports estimation results from Equation (10) using firm-year-month level data. Columns (1)-
(5) report logarithm of realized firm outcomes: sales, purchases, employment, exports, and imports, respectively.
Panel A reports baseline propagation estimates for the full sample. Panel B interacts direct and supply-chain
geopolitical risk exposure measures with firms’' lagged export intensity, defined as the ratio of exports to gross
sales in year y — 1. Panel C interacts direct and supply-chain geopolitical risk exposure measures with firms’ lagged

import intensity, defined as the ratio of imports to cost of goods sold in year y — 1. GPR% , and GPRI?’(I_1 de-

note firm-level direct import-side and export-side geopolitical risk exposure, respectively. GPR , denotes up-
stream geopolitical risk exposure through suppliers, wHide GPR , denotes downstream geopohtlcal risk expo-
sure through customers. All exposure measures are standardlzed Standard errors are clustered at the firm level
and reported in parentheses. The table reports the propagation coefficients; detailed coefficients are reported in
Appendix B. The sample spans January 2009 to December 2025. ***p<0.01, **p<0.05, *p<0.1.



Table 9: Supply-Chain Propagation of Geopolitical Risk, Firm Size, Financial Constraints, and Re-
alized Firm Outcomes

(1 ) 3) 4) )

Sales Purchases Employment Exports Imports

Panel A: Heterogeneity by Firm Size

GPRlUt 1 -0.010**  -0.017*** -0.005* -0.006*  -0.019***
(0.005) (0.006) (0.003) (0.004) (0.007)
GPRlDt 1 -0.017%** -0.009* -0.008** -0.023***  -0.008*
(0.006) (0.005) (0.004) (0.007) (0.005)
GPll?gt_1 x SME; 1 -0.007* -0.011** -0.004* -0.004 -0.014**
(0.004) (0.005) (0.002) (0.003) (0.006)
GPRlI.? x SMEj 1 -0.010** -0.005* -0.005* -0.014**  -0.005*
(0.005) (0.003) (0.003) (0.006) (0.003)
R-squared 0.791 0.774 0.849 0.749 0.741

Panel B: Heterogeneity by Financial Constraints

GPRlUt 1 -0.009* -0.015** -0.004 -0.005 -0.017**
(0.005) (0.006) (0.003) (0.004) (0.007)
GPRlDt 1 -0.015** -0.008* -0.007* -0.021***  -0.007*
(0.006) (0.005) (0.004) (0.007) (0.005)
GPRY,_| x HighLeverage;, , -0.009*  -0.014** -0.005* -0.005*  -0.018***
(0.004) (0.006) (0.003) (0.003) (0.007)
GPRP,_| x HighLeverage;,_, -0.012*  -0.006* -0.006*  -0.017**  -0.006*
(0.006) (0.004) (0.003) (0.006) (0.004)
R-squared 0.793 0.776 0.850 0.752 0.743
Observations 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v
Sector x Year-Month FE v v v v v
Province x Year-Month FE v v v v v
Firm Controls v v v v v

Notes: This table reports estimation results from (10) using firm-year-month level data. Columns (1)-(5) report
logarithm of realized firm outcomes: sales, purchases, employment, exports, and imports, respectively. Panel A
allows the propagation effects to differ by firm size, where SME; ,_; is an indicator equal to one for firms with
fewer than 250 employees in year y — 1. Panel B allows the propagation effects to differ by financial constraints,
where HighLeverage;,,— is an indicator equal to one if firm i’s leverage ratio, defined as total debt over total as-

sets, is above the sector-year median in year y —1. GPRl - , and GPRlXt_1 denote firm-level direct import-side and

export-side geopolitical risk exposure, respectively. GPR , denotes upstream geopolitical risk exposure through
suppliers, while GPRD , denotes downstream geopohtlcal risk exposure through customers. All exposure mea-
sures are standardlzed Standard errors are clustered at the firm level and reported in parentheses. The table
reports the propagation coefficients; detailed coefficients are reported in Appendix B. The sample spans January
2009 to December 2025. ***p<0.01, **p<0.05, *p<0.1.
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Table 10: The February 2026 Iran War and Firm Expectations

1) 2) 3) 4)
Panel A: Inflation and Price Expectations
CPI PPI Price Unit Cost
Expectations Expectations Expectations Expectations
Post; x GPRIE . 0.112%* 0.129%* 0.019%** 0.024*
(0.028) (0.033) (0.006) (0.007)
Post; x GPRYX . 0.062*** 0.074** 0.012% 0.015%*
(0.024) (0.028) (0.005) (0.006)
R-squared 0.721 0.714 0.649 0.662

Panel B: Real Activity Expectations

Sales Investment Employment Macroeconomic
Expectations Expectations Expectations Outlook

Post; x GPR{ 5, -0.015%** -0.019%** -0.013** -0.018**

(0.005) (0.006) (0.005) (0.006)
Post; x GPRIY -0.031%* -0.037*** -0.024** -0.039***

(0.007) (0.008) (0.007) (0.008)
R-squared 0.633 0.617 0.626 0.641
Firm FE v v v v
Sector x Year-Month FE v v v v
Province x Year-Month FE v v v v
Firm Characteristics v v v v
Observations 14,805 14,805 14,805 14,805

Notes: This table reports event-based difference-in-differences estimates around the February 2026 Iran war
using firm-year-month level BTS data. The event window covers four months before and four months after
the war: October 2025-January 2026 constitute the pre-event period, February 2026 is the omitted base-
line month, and March 2026-June 2026 constitute the post-event period. Post; is an indicator equal to one
for the four months after February 2026. GPR[%(,. and GPR[}(,. denote firm i's predetermined import-
side and export-side geopolitical risk exposure, respectively, constructed using 2025 annual trade shares.
Both exposure measures are standardized. Panel A reports estimates for inflation and price expectations:
columns (1) and (2) examine firms’ 12-month-ahead CPI and PPI inflation expectations, while columns (3)
and (4) report own-price and unit-cost expectations measured on a 1-3 ordinal scale, where 1 denotes a de-
crease, 2 no change, and 3 an increase. Panel B reports estimates for real activity expectations: columns (1)-
(4) examine sales, investment, employment, and macroeconomic outlook expectations, respectively. These
variables are also measured on a 1-3 ordinal scale, with higher values indicating more favorable expected
conditions. Standard errors clustered at the firm level are reported in parentheses. ***p<0.01, **p<0.05,
*p<0.1.
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Appendix A - Business Tendency Survey

Detailed Questionnaire

The BTS (Business Tendency Survey) collects data through monthly surveys of a representative
sample of 1,800 to 2,200 manufacturing firms, since 2007. The questions from the BTS translated
from Turkish are provided below:

Question 1: The production volume of your company over the last three month: Increased,
Stayed the same, Decreased.

Question 2: The total amount of your currently registered orders: Above normal, Normal for the
season, Below normal.

Question 3: The amount of your currently registered export orders: Above normal, Normal for
the season, Below normal.

Question 4: The level of your current finished goods inventory: Above normal, Normal for the
season, Below normal.

Question 5: Your production volume expectation for the next three months: It will increase, It
will remain the same, It will decrease.

Question 6: Your sales price expectation for the next three months: It will increase, It will remain
the same, It will decrease.

Question 7: Your total employment expectation for the next three months: It will increase, It will
remain the same, It will decrease.

Question 8: The total amount of orders you received in the last three months: Increased, Stayed
the same, Decreased.

Question 9: Your total order quantity expectation for the next three months: It will increase, It
will remain the same, It will decrease.

Question 10: The amount of export orders you received in the last three months: Increased,
Stayed the same, Decreased.

Question 11: Your export order quantity expectation for the next three months: It will increase,
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It will remain the same, It will decrease.

Question 12: Your capacity utilization rate (Please indicate the actual capacity utilization as a
percentage of physical capacity at present.)

Question 13: The amount of your currently registered domestic market orders: Above normal,
Normal for the season, Below normal.

Question 14: The amount of domestic market orders you received in the last three months: In-
creased, Stayed the same, Decreased.

Question 15: Your domestic market order quantity expectation for the next three months: It will
increase, It will remain the same, It will decrease.

Question 16: Your domestic market sales price expectation for the next three months: It will
increase, It will remain the same, It will decrease.

Question 17: Compared to the past twelve months, your expectation for fixed capital investment
expenditures in the next twelve months: It will increase, It will remain the same, It will decrease.

Question 18: Your average unit cost over the last three months: Increased, Stayed the same,
Decreased.

Question 19: Your expectation for the average unit cost in the next three months: It will increase,
It will remain the same, It will decrease.

Question 20: Your annual inflation expectation at the end of the next twelve-month period
(Please specify as a percentage): (CPI...) (PPI....)

Question 21 :Your expectation for the short-term Turkish Lira interest rate in the upcoming
three-month period: It will increase, It will remain the same, It will decrease.

Question 22: Your opinion on the general trend in your industry compared to a month ago:

More optimistic, The same, More pessimistic.
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Appendix B - Detailed Tables

Appendix Tables B1-B4 report the full version of the supply-chain specifications, where direct
import-side exposure, direct export-side exposure, upstream supplier exposure, and downstream
customer exposure enter the same regression. These tables are useful because they show that
the four margins of geopolitical risk exposure contain distinct information. The direct-exposure
coefficients remain significant after controlling for indirect exposure through suppliers and cus-
tomers, while the upstream and downstream coefficients remain significant after controlling for
firms’ own import and export exposure. Thus, the propagation results are not simply driven by
directly exposed firms being connected to other directly exposed firms. Instead, geopolitical risk
affects firms through multiple layers of exposure: their own foreign trade links and the foreign
exposure embedded in their domestic production network.

The joint estimates also preserve the economic asymmetry documented in the main text.
Import-side and upstream exposure are more strongly associated with nominal expectations and
input-related outcomes, consistent with cost-push and procurement channels. Export-side and
downstream exposure are more strongly associated with real activity expectations and demand-
related outcomes, consistent with foreign-demand transmission. In the realized-outcome spec-
ifications, all four exposure measures predict contractions in firm activity, but the largest effects
line up with the relevant margin: direct import and upstream exposure matter more for purchases
and imports, whereas direct export and downstream exposure matter more for sales and exports.
Overall, the detailed tables show that geopolitical risk is transmitted through both direct and indi-
rect exposure margins, and that each margin remains economically relevant even when the others

are held fixed.
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Table B1: Supply-Chain Propagation of Geopolitical Risk, Trade Intensity, and Firm Expectations

1) 2 3) 4) 5 (6) (@] )
CPI PPI Price Unit Cost Sales Investment Employment Macroeconomic
Expectations Expectations Expectations Expectations Expectations Expectations Expectations Outlook

Panel A: Baseline Propagation Effects, All Firms

GPRzMz—l 0.074%** 0.087*** 0.013%** 0.017*** -0.009** -0.011* -0.008** -0.012%*
(0.025) (0.030) (0.005) (0.006) (0.004) (0.005) (0.004) (0.005)
GPRE.XI_1 0.043** 0.052** 0.008** 0.010** -0.021%** -0.026*** -0.017*** -0.027***
(0.022) (0.026) (0.004) (0.005) (0.006) (0.007) (0.006) (0.007)
GPR,Uz,l 0.049%** 0.058*** 0.009*** 0.012%** -0.010%* -0.012%* -0.009** -0.013**
(0.016) (0.019) (0.003) (0.004) (0.004) (0.005) (0.004) (0.005)
GPR,'DF] 0.031** 0.037** 0.006** 0.007** -0.018*** -0.023** -0.016*** -0.024***
(0.014) (0.017) (0.003) (0.003) (0.005) (0.006) (0.005) (0.006)
R-squared 0.722 0.717 0.651 0.664 0.632 0.616 0.628 0.645

Panel B: Heterogeneity by Export Intensity

GPRM_, 0.070%** 0.082%** 0.012** 0.015* -0.008* -0.010%* -0.007* -0.011%*
(0.025) (0.030) (0.005) (0.006) (0.005) (0.005) (0.004) (0.005)
GPRY,_| 0.034* 0.042* 0.007* 0.008* -0.016** -0.020% -0.013% -0.021%
(0.021) (0.025) (0.004) (0.005) (0.006) (0.007) (0.006) (0.007)
GPRY,_, 0.045*** 0.053*** 0.008%** 0.011%* -0.009** -0.010%* -0.008** -0.011%*
(0.016) (0.019) (0.003) (0.004) (0.004) (0.005) (0.004) (0.005)
GPRP,_, 0.023* 0.028* 0.005* 0.006* -0.013% -0.017%% -0.012%* -0.018**
(0.013) (0.016) (0.003) (0.003) (0.005) (0.006) (0.005) (0.006)
GPRM_| x Exportintensity;y ., 0.015% 0.018* 0.003 0.004 -0.004* -0.005* -0.004 -0.005*
(0.009) (0.011) (0.002) (0.003) (0.002) (0.003) (0.003) (0.003)
GPRY,_| x Exportintensity;y,  0.026* 0.032** 0.005* 0.006* -0.017%* -0.021%* -0.015%* -0.022%
(0.012) (0.015) (0.003) (0.003) (0.005) (0.006) (0.006) (0.007)
GPRY,_| x Exportintensity;y-, ~ 0.012* 0.015* 0.002 0.003 -0.004* -0.005* -0.004 -0.006*
(0.007) (0.009) (0.002) (0.002) (0.002) (0.003) (0.003) (0.003)
GPRP,_| xExportIntensity; ., 0.020% 0.024** 0.004* 0.005* -0.014%* -0.017% -0.013* -0.018**
(0.010) (0.012) (0.002) (0.003) (0.005) (0.006) (0.006) (0.007)
R-squared 0.725 0.720 0.654 0.667 0.637 0.621 0.633 0.650

Panel C: Heterogeneity by Import Intensity

GPR%_1 0.056** 0.067** 0.010** 0.013** -0.007* -0.009* -0.006* -0.010%*
(0.025) (0.030) (0.005) (0.006) (0.004) (0.005) (0.004) (0.005)
GPRi),(l—l 0.040* 0.049* 0.008* 0.009* -0.019%** -0.024%** -0.016%** -0.025%**
(0.022) (0.026) (0.004) (0.005) (0.006) (0.007) (0.006) (0.007)
GPB’[EJF1 0.033** 0.040** 0.006** 0.008** -0.006* -0.008* -0.006* -0.009*
(0.016) (0.019) (0.003) (0.004) (0.004) (0.005) (0.004) (0.005)
GPREFI 0.029** 0.035** 0.006** 0.007** -0.016*** -0.021*** -0.015%** -0.022***
(0.014) (0.017) (0.003) (0.003) (0.005) (0.006) (0.005) (0.006)
GPR%_1 x Importlntensityi,y,l 0.044*** 0.052*** 0.008** 0.011%** -0.008** -0.010** -0.007* -0.011*
(0.015) (0.018) (0.003) (0.004) (0.004) (0.005) (0.004) (0.005)
GPRX,_, x Importintensity;yy  0.017* 0.021* 0.003* 0.004* -0.008* -0.010% -0.008* -0.011%
(0.010) (0.012) (0.002) (0.002) (0.004) (0.005) (0.004) (0.005)
GPR;]F1 x Import[ntensityiyy_l 0.038*** 0.045*** 0.007** 0.009** -0.007* -0.009** -0.007* -0.010**
(0.014) (0.017) (0.003) (0.004) (0.004) (0.004) (0.004) (0.005)
GPR?F1 x Import]ntensityi,y,l 0.014* 0.018* 0.003* 0.004* -0.007* -0.009* -0.007* -0.010*
(0.008) (0.010) (0.002) (0.002) (0.004) (0.005) (0.004) (0.005)
R-squared 0.726 0.721 0.655 0.669 0.636 0.620 0.632 0.649
Observations 239,162 239,162 239,162 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v v v v
Sector x Year-Month FE v v v v v v v v
Province x Year-Month FE v v v v v v v v
Firm Controls v v v v v v v v

Notes: This table reports estimation results from (10) using firm-year-month level data. ***p<0.01, **p<0.05,
*.
p<0.1.
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Table B2: Supply-Chain Propagation of Geopolitical Risk, Firm Size, Financial Constraints, and
Firm Expectations

1) 2) 3) (4) ) 6) (7) (8)
CPI PPI Price Unit Cost Sales Investment Employment Macroeconomic
Expectations Expectations Expectations Expectations Expectations Expectations Expectations Outlook

Panel A: Heterogeneity by Firm Size

GpRth—l 0.069*** 0.081*** 0.012** 0.015** -0.008* -0.010** -0.007* -0.011**
(0.025) (0.030) (0.005) (0.006) (0.004) (0.005) (0.004) (0.005)
GPRlXt—l 0.039* 0.048* 0.008* 0.009* -0.019*** -0.024%** -0.016*** -0.025%**
(0.022) (0.026) (0.004) (0.005) (0.006) (0.007) (0.006) (0.007)
GPRth_1 0.041%** 0.049*** 0.007** 0.010** -0.007* -0.009** -0.007* -0.010**
(0.015) (0.018) (0.003) (0.004) (0.004) (0.004) (0.004) (0.005)
GPRZ.Dt_1 0.026** 0.031** 0.005* 0.006* -0.015%** -0.019*** -0.014** -0.020***
(0.013) (0.015) (0.003) (0.003) (0.005) (0.006) (0.006) (0.007)
GPRth—l x SMEi'y,l 0.025%* 0.030** 0.005* 0.006* -0.008** -0.010** -0.007* -0.011**
(0.012) (0.014) (0.003) (0.003) (0.004) (0.005) (0.004) (0.005)
GPRlXt_1 X SME,-’),,I 0.017* 0.021* 0.004* 0.004* -0.013** -0.017*** -0.012** -0.018***
(0.010) (0.012) (0.002) (0.003) (0.006) (0.006) (0.005) (0.006)
GPRzUt—l x SMEi'y_l 0.022** 0.027** 0.004* 0.006** -0.007* -0.009** -0.006* -0.010**
(0.011) (0.013) (0.002) (0.003) (0.004) (0.004) (0.004) (0.005)
GPRl.Dt_1 x SMEi’y_l 0.014* 0.018* 0.003* 0.004* -0.012** -0.015%** -0.011** -0.016%**
(0.008) (0.010) (0.002) (0.002) (0.005) (0.005) (0.005) (0.006)
R-squared 0.724 0.719 0.653 0.667 0.637 0.621 0.633 0.650
Panel B: Heterogeneity by Financial Constraints
GPRiNi71 0.066*** 0.078*** 0.011** 0.014** -0.007* -0.009* -0.006* -0.010**
(0.025) (0.030) (0.005) (0.006) (0.004) (0.005) (0.004) (0.005)
GPRlXt_1 0.037* 0.046* 0.007* 0.009* -0.018*** -0.023*** -0.015** -0.024***
(0.022) (0.026) (0.004) (0.005) (0.006) (0.007) (0.006) (0.007)
GPRth_1 0.039%** 0.047** 0.007** 0.009** -0.007* -0.008* -0.006* -0.009*
(0.015) (0.018) (0.003) (0.004) (0.004) (0.004) (0.004) (0.005)
GPRll.)t_1 0.024* 0.030* 0.005* 0.006* -0.014** -0.018*** -0.013** -0.019***
(0.013) (0.015) (0.003) (0.003) (0.005) (0.006) (0.006) (0.007)
GPRII.VIF1 x HighLeverugei,y,l 0.029** 0.035%* 0.006** 0.007** -0.010** -0.013*** -0.009** -0.014***
(0.014) (0.016) (0.003) (0.003) (0.005) (0.005) (0.004) (0.005)
GPRlXt_1 X HighLeveragei‘y,l 0.020* 0.025* 0.004* 0.005* -0.016*** -0.020%** -0.014** -0.021***
(0.011) (0.013) (0.002) (0.003) (0.006) (0.007) (0.006) (0.007)
GPRth—l x HighLevemge,-,y_l 0.026** 0.031** 0.005** 0.007** -0.009** -0.011** -0.008** -0.012**
(0.012) (0.014) (0.002) (0.003) (0.004) (0.005) (0.004) (0.005)
GPRP,_| xHighLeverage;,1  0.017* 0.021* 0.004* 0.005* -0.014** -0.018%** -0.013** -0.019***
(0.010) (0.012) (0.002) (0.003) (0.006) (0.006) (0.006) (0.007)
R-squared 0.725 0.720 0.654 0.668 0.639 0.623 0.635 0.652
Observations 239,162 239,162 239,162 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v v v v
Sector x Year-Month FE v v v v v v v v
Province x Year-Month FE v v v v v v v v
Firm Controls v v v v v v v v

Notes: This table reports estimation results from (10) using firm-year-month level data. ***p<0.01, **p<0.05,
*
p<0.1.
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Table B3: Supply-Chain Propagation of Geopolitical Risk, Trade Intensity, and Realized Firm Out-

comes

@M

Sales

2

Purchases

3

Employment

4)
Exports

®)

Imports

Panel A: Baseline Propagation Effects, All Firms

GPRlMt_1 -0.014**  -0.021%** -0.007* -0.009*  -0.025***
(0.006) (0.007) (0.004) (0.005) (0.008)
GPRth—l -0.023***  -0.014** -0.011%** -0.029**  -0.012*
(0.007) (0.007) (0.005) (0.008) (0.006)
GPRtUt—l -0.012**  -0.020*** -0.006* -0.007*  -0.022%**
(0.005) (0.006) (0.003) (0.004) (0.007)
GPRiDt_1 -0.020***  -0.011** -0.009** -0.026***  -0.009*
(0.006) (0.005) (0.004) (0.007) (0.005)
R-squared 0.789 0.772 0.847 0.746 0.738
Panel B: Heterogeneity by Export Intensity
GPR%?1 -0.012**  -0.019*** -0.006* -0.008*  -0.023***
(0.006) (0.007) (0.004) (0.005) (0.008)
GPR;X)F1 -0.018*** -0.011* -0.009* -0.023***  -0.010*
(0.007) (0.007) (0.005) (0.008) (0.006)
GPRiUt_1 -0.010*  -0.018*** -0.005* -0.006*  -0.020***
(0.005) (0.006) (0.003) (0.004) (0.007)
GPRiDt_1 -0.014** -0.008* -0.007* -0.019***  -0.007*
(0.006) (0.005) (0.004) (0.007) (0.004)
GPRIML1 x Exportintensity;y_;  -0.005% -0.006* -0.003 -0.005* -0.006*
(0.003) (0.004) (0.003) (0.003) (0.004)
GPRLXF1 x Exportintensity;y_;  -0.014** -0.007* -0.006* -0.018***  -0.006*
(0.006) (0.004) (0.003) (0.006) (0.003)
GPRlUt_1 x Exportintensity;y—;  -0.004* -0.006* -0.003 -0.004 -0.006*
(0.002) (0.003) (0.002) (0.003) (0.003)
GPRiDt_1 x Exportintensity;,, -0.012** -0.006* -0.005* -0.017***  -0.005*
(0.006) (0.004) (0.003) (0.006) (0.003)
R-squared 0.794 0.776 0.850 0.752 0.742
Panel C: Heterogeneity by Import Intensity
GPRfVIt_1 -0.009* -0.015** -0.005* -0.006* -0.018*
(0.006) (0.007) (0.003) (0.004) (0.008)
GPRth—l -0.021*** -0.012* -0.010** -0.027***  -0.011*
(0.007) (0.007) (0.005) (0.008) (0.006)
GPRLULL1 -0.007* -0.013** -0.004 -0.005 -0.015*
(0.005) (0.006) (0.003) (0.004) (0.007)
GPRPLL1 -0.018***  -0.010** -0.008** -0.024**  -0.008*
(0.006) (0.005) (0.004) (0.007) (0.005)
GPR%L1 X Impor[[ntensityi,y_l -0.011**  -0.017*** -0.005* -0.006*  -0.022%**
(0.005) (0.006) (0.003) (0.003) (0.007)
GPRth—l x Importintensity;y,  -0.007* -0.006* -0.004* -0.009* -0.005*
(0.004) (0.004) (0.002) (0.005) (0.003)
GPRiUt_1 x Importintensity;y,, -0.010"* -0.015** -0.005* -0.005*  -0.020%***
(0.005) (0.006) (0.003) (0.003) (0.007)
GPRiDt_1 xImportintensity;y_;  -0.006" -0.005* -0.004 -0.008* -0.005*
(0.003) (0.003) (0.003) (0.004) (0.003)
R-squared 0.793 0.777 0.850 0.750 0.743
Observations 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v
Sector x Year-Month FE v v v v v
Province x Year-Month FE v v v v v
Firm Controls v 53 v v v v

Notes: This table reports estimation results from (10) using firm-year-month level data. ***p<0.01, **p<0.05,
*.
p<O0.1.



Table B4: Supply-Chain Propagation of Geopolitical Risk, Firm Size, Financial Constraints, and
Realized Firm Outcomes

1) ) 3) 4) 5)
Sales Purchases Employment Exports Imports

Panel A: Heterogeneity by Firm Size

GPRth_l -0.012**  -0.018*** -0.006* -0.008*  -0.022%**
(0.006) (0.007) (0.004) (0.005) (0.008)
GPRth—l -0.020%** -0.012* -0.009** -0.026***  -0.010*
(0.007) (0.007) (0.005) (0.008) (0.006)
GPRI.UI_1 -0.010**  -0.017*** -0.005* -0.006*  -0.019***
(0.005) (0.006) (0.003) (0.004) (0.007)
GPRthfl -0.017%** -0.009* -0.008** -0.023***  -0.008*
(0.006) (0.005) (0.004) (0.007) (0.005)
GPRM < SME; -0.008*  -0.012** -0.004* -0.005*  -0.015%*
(0.004) (0.006) (0.003) (0.003) (0.007)
GPRth—l X SMEl-yy_l -0.011** -0.006* -0.005% -0.015** -0.005*
(0.006) (0.004) (0.003) (0.006) (0.003)
GPRzUt—l X SMEi,y,l -0.007* -0.011** -0.004* -0.004 -0.014**
(0.004) (0.005) (0.002) (0.003) (0.006)
GPRP _ xSME;, -0.010**  -0.005* -0.005* -0.014**  -0.005*
(0.005) (0.003) (0.003) (0.006) (0.003)
R-squared 0.791 0.774 0.849 0.749 0.741

Panel B: Heterogeneity by Financial Constraints

GPR%_1 -0.011* -0.017** -0.005* -0.007* -0.020**
(0.006) (0.007) (0.004) (0.004) (0.008)
GPR??}_1 -0.019*** -0.011* -0.009* -0.025***  -0.010*
(0.007) (0.007) (0.005) (0.008) (0.006)
GPRl.l,]t_1 -0.009* -0.015** -0.004 -0.005 -0.017**
(0.005) (0.006) (0.003) (0.004) (0.007)
GPREt_1 -0.015** -0.008* -0.007* -0.021***  -0.007*
(0.006) (0.005) (0.004) (0.007) (0.005)
GPR%_I x HighLeverage;y,—, -0.010**  -0.015** -0.005* -0.006*  -0.019***
(0.005) (0.006) (0.003) (0.003) (0.007)
GPRY, | x HighLeverage; , | -0.014**  -0.007* -0.006*  -0.018***  -0.006*
(0.006) (0.004) (0.003) (0.006) (0.004)
GPRY, | x HighLeverage;, 1 -0.009**  -0.014* -0.005* -0.005*  -0.018***
(0.004) (0.006) (0.003) (0.003) (0.007)
GPRP,_| x HighLeverage; , ; -0.012**  -0.006* -0.006*  -0.017***  -0.006*
(0.006) (0.004) (0.003) (0.006) (0.004)
R-squared 0.793 0.776 0.850 0.752 0.743
Observations 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v
Sector x Year-Month FE v v v v v
Province x Year-Month FE v v v v v
Firm Controls v v v v v

Notes: This table reports estimation results from (10) using firm-year-month level data. ***p<0.01, **p<0.05,
*p<0.1.
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Appendix C - Robustness: Exposure to the Top Trading Partner

As a robustness exercise, we replace the baseline weighted-average geopolitical risk exposure
measures with exposure to each firm’s top trading partner. In the baseline analysis, import-side
and export-side exposure are constructed as weighted averages of country-specific geopolitical
risk indices using firms’ lagged trade shares across all partner countries. This approach captures
the full geography of firms’ foreign trade exposure. However, if firms are highly concentrated in a
small number of markets, the weighted-average measure may smooth the geopolitical risk shock
faced through the firm’s most important trading partner.

To address this issue, we construct alternative exposure measures based on the firm’s top
import-origin and top export-destination country. Let clM’ TP denote firm i’s largest import-origin
country and CZX' ToP denote its largest export-destination country. We define top import-side and
top export-side geopolitical risk exposure as

X,Top _

GPR,}"°" = GPR 1o GPR; ' =

it t’

GPRC;(,Topyt. (Cl)

These measures assign to each firm the geopolitical risk index of its dominant foreign trading

partner. We then re-estimate the baseline specifications by replacing GPRI?VIL‘_1 and GPRX

. with

M,Top
i,r—1

X,Top

GPR .

and GPR
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Table C1: Top-Country Geopolitical Risk Exposure, Trade Intensity, and Firm Expectations

[68)] 2) 3 4 (5) (6) @] 8
CPI PPI Price Unit Cost Sales Investment Employment Macroeconomic
Expectations Expectations Expectations Expectations Expectations Expectations Expectations Outlook
Panel A: Baseline Effects, All Firms
GPR%'_TIOP 0.118*** 0.137*** 0.022%** 0.027*** -0.015%** -0.019*** -0.014%** -0.020%**
(0.030) (0.036) (0.006) (0.007) (0.006) (0.006) (0.005) (0.006)
GPR;‘(Z'T(IW 0.067*** 0.078*** 0.013%* 0.016*** -0.034*** -0.041%** -0.027%** -0.043***
(0.026) (0.031) (0.005) (0.006) (0.007) (0.008) (0.007) (0.008)
R-squared 0.716 0.710 0.645 0.658 0.624 0.608 0.620 0.637
Panel B: Heterogeneity by Export Intensity
GPR%'LOP 0.109*** 0.126*** 0.020*** 0.024*** -0.013** -0.016*** -0.012** -0.017***
(0.031) (0.037) (0.006) (0.007) (0.006) (0.006) (0.005) (0.006)
GPR;‘(['T(IW 0.053** 0.064** 0.011** 0.012** -0.026*** -0.031%** -0.021%** -0.033***
(0.027) (0.032) (0.005) (0.006) (0.007) (0.008) (0.007) (0.008)
GPR%‘_TIGP x ExportIntensity; 0.024** 0.029%* 0.004* 0.005* -0.007** -0.008** -0.006* -0.008**
(0.012) (0.014) (0.002) (0.003) (0.003) (0.004) (0.003) (0.004)
GPRff‘l”’ x Exportintensity;,_;  0.043%* 0.051%* 0.008** 0.009** -0.029%* -0.035*** -0.025* -0.037%*
(0.016) (0.019) (0.003) (0.004) (0.007) (0.008) (0.007) (0.008)
R-squared 0.719 0.713 0.647 0.661 0.629 0.613 0.625 0.642
Panel C: Heterogeneity by Import Intensity
GPRXI.\‘/IZ’;[IUp 0.083*** 0.098*** 0.015%** 0.019*** -0.011** -0.013** -0.010** -0.014**
(0.031) (0.036) (0.006) (0.007) (0.006) (0.006) (0.005) (0.006)
GPRfiT'D 0.061** 0.073** 0.012** 0.014** -0.031%** -0.037*** -0.025%** -0.040%**
(0.026) (0.031) (0.005) (0.006) (0.007) (0.008) (0.007) (0.008)
GPRQ?E’” x Importintensity;y_y  0.075"* 0.087%+* 0.013%#* 0.017%** -0.014%%* -0.016*** -0.012** -0.017%*
(0.019) (0.023) (0.004) (0.005) (0.005) (0.006) (0.005) (0.006)
GPR;(;T‘I)” X Import]ntensityi,y,l 0.034** 0.041** 0.007** 0.008** -0.015** -0.018* -0.014** -0.019**
(0.016) (0.019) (0.003) (0.004) (0.006) (0.007) (0.006) (0.007)
R-squared 0.720 0.714 0.648 0.662 0.628 0.612 0.625 0.641
Observations 239,162 239,162 239,162 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v v v v
Sector x Year-Month FE v v v v v v v v
Province x Year-Month FE v v v v v v v v
Firm Controls v v v v v v v v

Notes: This table reports estimation results from Equation (5) using firm-year-month level data. Columns (1) and
(2) examine firms’ 12-month-ahead CPI and PPI inflation expectations, respectively. Columns (3) and (4) report
own-price and unit-cost expectations measured on a 1-3 ordinal scale, where 1 denotes a decrease, 2 no change,
and 3 an increase. Columns (5)—(8) report sales, investment, employment, and macroeconomic outlook expec-
tations, also measured on a 1-3 ordinal scale, with higher values indicating more favorable expected conditions.
Panel A reports baseline estimates for the full sample. Panel B interacts import- and export-side geopolitical risk
exposure with firms’ lagged export intensity, defined as the ratio of exports to gross sales in year y — 1. Panel C in-
teracts import- and export-side geopolitical risk exposure with firms’ lagged import intensity, defined as the ratio
of imports to cost of goods sold in year y — 1. GPR%‘—I denotes firm-level import-side geopolitical risk exposure,

and GPRIXF1 denotes firm-level export-side geopolitical risk exposure. Both exposure measures are standardized.

The sample spans January 2009 to December 2025. ***p<0.01, **p<0.05, *p<0.1.
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Table C2: Top-Country Geopolitical Risk Exposure, Firm Size, Financial Constraints, and Firm Ex-
pectations

1) 2 3 4 (5) (6) (7 8)
CPI PPI Price Unit Cost Sales Investment Employment Macroeconomic
Expectations Expectations Expectations Expectations Expectations Expectations Expectations Outlook

Panel A: Heterogeneity by Firm Size

M, Top

GPR[.J_1 0.096*** 0.113*** 0.018*** 0.022%** -0.012** -0.015%** -0.011* -0.016***
(0.030) (0.036) (0.006) (0.007) (0.005) (0.006) (0.005) (0.006)
GPngllw 0.056** 0.068** 0.011** 0.013** -0.028*** -0.034*** -0.023%* -0.036***
(0.026) (0.031) (0.005) (0.006) (0.007) (0.008) (0.007) (0.008)
GPR%’_TIOP x SME; ;1 0.036*** 0.043%** 0.007** 0.009* -0.012** -0.015%* -0.011% -0.016%*
(0.014) (0.017) (0.003) (0.004) (0.005) (0.006) (0.005) (0.006)
GPR;(;ZW x SMEi,y_l 0.025** 0.030** 0.005** 0.006** -0.019*** -0.024*** -0.017%** -0.026***
(0.011) (0.013) (0.002) (0.003) (0.006) (0.007) (0.006) (0.007)
R-squared 0.719 0.714 0.648 0.661 0.630 0.614 0.626 0.643
Panel B: Heterogeneity by Financial Constraints
GPR%’_TIUP 0.090*** 0.106*** 0.016*** 0.020%** -0.011** -0.014** -0.010** -0.015%*
(0.030) (0.036) (0.006) (0.007) (0.005) (0.006) (0.005) (0.006)
GPRi(illw 0.053** 0.064** 0.010** 0.012** -0.026*** -0.032*** -0.021%** -0.034***
(0.026) (0.031) (0.005) (0.006) (0.007) (0.008) (0.007) (0.008)
GPR%‘T{’” x HighLeverage;,_;  0.040%** 0.048** 0.008** 0.010%* -0.015%+ -0.018%+ -0.013* -0.020%+*
(0.015) (0.018) (0.003) (0.004) (0.005) (0.006) (0.005) (0.006)
GPng?p x HighLeverage; ,1  0.030* 0.036"* 0.006** 0.007** -0.023%%* -0.028%* -0.020%* -0.030%**
(0.013) (0.015) (0.003) (0.003) (0.007) (0.008) (0.007) (0.008)
R-squared 0.720 0.715 0.649 0.662 0.632 0.616 0.628 0.645
Observations 239,162 239,162 239,162 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v v v v
Sector x Year-Month FE v v v v v v v v
Province x Year-Month FE v v v v v v v v
Firm Controls v v v v v v v v

Notes: This table reports estimation results from Equation (5) using firm-year-month level data. Columns (1) and
(2) examine firms’ 12-month-ahead CPI and PPI inflation expectations, respectively. Columns (3) and (4) report
own-price and unit-cost expectations measured on a 1-3 ordinal scale, where 1 denotes a decrease, 2 no change,
and 3 an increase. Columns (5)—(8) report sales, investment, employment, and macroeconomic outlook expec-
tations, also measured on a 1-3 ordinal scale, with higher values indicating more favorable expected conditions.
Panel A allows the effects to differ by firm size, where SME; ) is an indicator equal to one for firms with fewer than
250 employees in year y — 1. Panel B allows the effects to differ by financial constraints, where HighLeverage; y-1
is an indicator equal to one if firm i’s leverage ratio, defined as total debt over total assets, is above the sector-
year median in year y — 1. GPR%_I denotes firm-level import-side geopolitical risk exposure, and GPRI.’,(t_1 de-
notes firm-level export-side geopolitical risk exposure. Both exposure measures are standardized. Standard errors
are clustered at the firm level and reported in parentheses. The sample spans January 2009 to December 2025.
*%p<0.01, **p<0.05, *p<0.1.
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Table C3: Top-Country Geopolitical Risk Exposure, Trade Intensity, and Realized Firm Outcomes

1 2 3) 4 ()

Sales Purchases Employment Exports Imports

Panel A: Baseline Effects, All Firms

M,Top

GPR}}] -0.024%% 0,034 -0.012%%*  -0.016"*  -0.041**
(0.007)  (0.008) (0.004) (0.006)  (0.010)
GPR} L3P 0.036%*  -0.021%*  -0.017***  -0.046"* -0.019***
(0.008)  (0.008) (0.006) (0.010)  (0.007)
R-squared 0.786 0.770 0.846 0.742 0.735
Panel B: Heterogeneity by Export Intensity
GPR)} 1P -0.020%*  -0.030**  -0.010*  -0.013**  -0.037**
(0.007)  (0.008) (0.004) (0.006)  (0.010)
GPR},1 -0.028%*  -0.017** -0.014%*  -0.036**  -0.016**
(0.008)  (0.008) (0.006) (0.010)  (0.007)
GPR%'_TI"” x Exportintensity;,—;  -0.009"  -0.010* -0.004* -0.008*  -0.010%*
(0.004)  (0.005) (0.003) (0.004)  (0.005)
GPng‘l)p x Exportintensity;y_;  -0.025***  -0.013** -0.011** -0.033***  -0.010**
(0.007)  (0.005) (0.005) (0.009)  (0.005)
R-squared 0.790 0.773 0.848 0.748 0.738
Panel C: Heterogeneity by Import Intensity
GPR), 1P -0.017%  -0.025%*  -0.008**  -0.012**  -0.031%**
(0.007)  (0.008) (0.004) (0.006)  (0.010)
GPR}, 13V -0.033*  -0.020%  -0.016*  -0.043"*  -0.017**
(0.008)  (0.008) (0.006) (0.010)  (0.007)
GPR}1VP x Importintensity;y_1 -0.018"* -0026™*  -0.008"*  -0.010"  -0.034""
(0.006)  (0.007) (0.004) (0.005  (0.009)
GPR;(;ZW x Importintensity;, 1  -0.011** -0.010** -0.007** -0.014**  -0.009**
(0.005  (0.005) (0.003) (0.006)  (0.004)
R-squared 0.789 0.774 0.848 0.746 0.740
Observations 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v
Sector x Year-Month FE v v v v v
Province x Year-Month FE v v v v v
Firm Controls v v v v v

Notes: This table reports estimation results from Equation (5) using firm-year-month level data. Columns (1)-
(5) report logarithm of realized firm outcomes: sales, purchases, employment, exports, and imports, respectively.
Panel A reports baseline estimates for the full sample. Panel B interacts import- and export-side geopolitical risk
exposure with firms’ lagged export intensity, defined as the ratio of exports to gross sales in year y — 1. Panel C
interacts import- and export-side geopolitical risk exposure with firms’ lagged import intensity, defined as the ratio
of imports to cost of goods sold in year y — 1. GPR%_1 denotes firm-level import-side geopolitical risk exposure,
and GPRL{%_1 denotes firm-level export-side geopolitical risk exposure. Both exposure measures are standardized.
Standard errors are clustered at the firm level and reported in parentheses. The sample spans January 2009 to
December 2025. ***p<0.01, **p<0.05, *p<0.1.
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Table C4: Top-Country Geopolitical Risk Exposure, Firm Size, Financial Constraints, and Realized
Firm Outcomes

ey ) 3) 4) (5)
Sales Purchases Employment Exports  Imports

Panel A: Heterogeneity by Firm Size

GPR} 1P 0.019%*  -0.029%**  -0.010%  -0.012**  -0.034***
(0.007)  (0.008) (0.004) (0.006)  (0.010)
GPR} L3P -0.030%*  -0.018** 0.014%  -0.038***  -0.015**
(0.008)  (0.008) (0.006) (0.010)  (0.007)
GPR), 7P x SME; -0.012**  -0.018%*  -0.007**  -0.008"  -0.022***
(0.005)  (0.007) (0.003) (0.004)  (0.009)
GPRfi‘l)p x SME; -0.017%%*  -0.010** -0.008%  -0.022%*  -0.009**
(0.006)  (0.005) (0.004) (0.008)  (0.004)
R-squared 0.789 0.773 0.848 0.745 0.738
Panel B: Heterogeneity by Financial Constraints
GPR} 1P 0.017%  -0.025%*  -0.008**  -0.011**  -0.031*
(0.007)  (0.008) (0.004) (0.006)  (0.010)
GPR} L3P 20,0275 -0.016** 0.013%  -0.035%*  -0.014**
(0.008)  (0.008) (0.006) (0.010)  (0.007)
GPR%‘_T{JP x HighLeverage; 1 -0.017%*  -0.024*** -0.008*  -0.010%*  -0.029***
(0.006)  (0.007) (0.003) (0.005)  (0.009)
GPR,P x HighLeverage; ., ~ -0.021***  -0.012*" -0.010%*  -0.027***  -0.010**
0.007)  (0.005) (0.004) (0.008)  (0.005)
R-squared 0.791 0.775 0.849 0.748 0.740
Observations 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v
Sector x Year-Month FE v v v v v
Province x Year-Month FE v v v v v
Firm Controls v v v v v

Notes: This table reports estimation results from Equation (5) using firm-year-month level data. Columns (1)-
(5) report logarithm of realized firm outcomes: sales, purchases, employment, exports, and imports, respectively.
Panel A allows the effects to differ by firm size, where SME; ) is an indicator equal to one for firms with fewer than
250 employees in year y — 1. Panel B allows the effects to differ by financial constraints, where HighLeverage; y1
is an indicator equal to one if firm i’s leverage ratio, defined as total debt over total assets, is above the sector-
year median in year y — 1. GPR%_I denotes firm-level import-side geopolitical risk exposure, and GPth_l de-
notes firm-level export-side geopolitical risk exposure. Both exposure measures are standardized. Standard errors
are clustered at the firm level and reported in parentheses. The sample spans January 2009 to December 2025.

140 <0.01, **p<0.05, *p<0.1.
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Table C5: Top-Country Supply-Chain Propagation of Geopolitical Risk, Trade Intensity, and Firm

Expectations
1 2 3 (Y] ©)] (6) @ 8
CPI PPI Price Unit Cost Sales Investment Employment Macroeconomic
Expectations Expectations Expectations Expectations Expectations Expectations Expectations Outlook
Panel A: Baseline Propagation Effects, All Firms
GPROP 0.064% 0.075% 0.012%% 0.016™  -0.013™*  -0.016**  -0.012% -0.017%%*
(0.019) (0.022) (0.004) (0.005) (0.005) (0.006) (0.005) (0.006)
GPRinrlm 0.042%** 0.050*** 0.008** 0.010** -0.024%** -0.030*** -0.021%** -0.032%**
(0.016) (0.019) (0.003) (0.004) (0.006) (0.007) (0.006) (0.007)
R-squared 0.725 0.720 0.655 0.668 0.637 0.621 0.633 0.650
Panel B: Heterogeneity by Export Intensity
GPRly[‘fll)p 0.058*** 0.068*** 0.011%** 0.014%** -0.011** -0.014** -0.010** -0.015%**
(0.019) (0.022) (0.004) (0.005) (0.005) (0.006) (0.005) (0.006)
GPRLP;ZW 0.032** 0.039** 0.006** 0.008** -0.018*** -0.023*** -0.017%* -0.025%**
(0.015) (0.018) (0.003) (0.004) (0.006) (0.007) (0.006) (0.007)
GPRf’f‘f” x Exportintensityy,  0.017* 0.020* 0.003* 0.004* -0.006** -0.007%* -0.006* -0.008**
(0.008) (0.010) (0.002) (0.002) (0.003) (0.003) (0.003) (0.004)
GPRZPZ'Z”” x Exportintensity;y_1  0.027%** 0.032%** 0.005** 0.007%* -0.020%** -0.024%** -0.019*** -0.026%**
(0.011) (0.013) (0.002) (0.003) (0.006) (0.007) (0.007) (0.008)
R-squared 0.728 0.723 0.657 0.671 0.642 0.626 0.638 0.655
Panel C: Heterogeneity by Import Intensity
GPRlV['TIIJp 0.043*** 0.052*** 0.008** 0.011** -0.009** -0.011* -0.009** -0.012**
(0.017) (0.020) (0.003) (0.004) (0.004) (0.005) (0.004) (0.005)
GPRlP;i‘lm 0.039** 0.047** 0.008** 0.009** -0.022%** -0.028*** -0.020%** -0.029***
(0.016) (0.019) (0.003) (0.004) (0.006) (0.007) (0.006) (0.007)
GPR;ILIZ?” x Importlntensity;y_| 0.050%** 0.059*** 0.009%** 0.012%** -0.010** -0.012** -0.010** -0.014***
(0.016) (0.019) (0.003) (0.004) (0.005) (0.005) (0.005) (0.005)
GPR?['Z”” x Importintensity;,_1  0.020** 0.025** 0.004* 0.005* -0.010%* -0.013** -0.010%* -0.014*
(0.010) (0.012) (0.002) (0.003) (0.005) (0.006) (0.005) (0.006)
R-squared 0.729 0.724 0.658 0.672 0.641 0.625 0.637 0.654
Observations 239,162 239,162 239,162 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v v v v
Sector x Year-Month FE v v v v v v v v
Province x Year-Month FE v v v v v v v v
Firm Controls v v v v v v v v

Notes: This table reports estimation results from Equation (10) using firm-year-month level data. Columns (1)
and (2) examine firms’ 12-month-ahead CPI and PPI inflation expectations, respectively. Columns (3) and (4) re-
port own-price and unit-cost expectations measured on a 1-3 ordinal scale, where 1 denotes a decrease, 2 no
change, and 3 an increase. Columns (5)—(8) report sales, investment, employment, and macroeconomic outlook
expectations, also measured on a 1-3 ordinal scale, with higher values indicating more favorable expected con-
ditions. Panel A reports baseline propagation estimates for the full sample. Panel B interacts direct and supply-
chain geopolitical risk exposure measures with firms’ lagged export intensity, defined as the ratio of exports to
gross sales in year y — 1. Panel C interacts direct and supply-chain geopolitical risk exposure measures with firms’
lagged import intensity, defined as the ratio of imports to cost of goods sold in year y — 1. GPR%_1 and GPR;.”(I_1
denote firm-level direct import-side and export-side geopolitical risk exposure, respectively. GPR;’I_1 denotes
upstream geopolitical risk exposure through suppliers, while GPRII.‘)t_1 denotes downstream geopolitical risk expo-
sure through customers. All exposure measures are standardized. The table reports the propagation coefficients;
detailed coefficients are reported in Appendix B. The sample spans January 2009 to December 2025. ***p<0.01,
**p<0.05, *p<0.1.

60



Table C6: Top-Country Supply-Chain Propagation of Geopolitical Risk, Firm Size, Financial Con-
straints, and Firm Expectations

(€Y)] 2 3 4 5) (6) ] 8)
CPI PPI Price Unit Cost Sales Investment Employment Macroeconomic
Expectations Expectations Expectations Expectations Expectations Expectations Expectations Outlook

Panel A: Heterogeneity by Firm Size

GPR;{;T(IJP 0.053%** 0.063%** 0.010%*** 0.013*** -0.010** -0.013** -0.010** -0.014**
(0.018) (0.021) (0.003) (0.004) (0.005) (0.005) (0.005) (0.005)
GPR?;ZW 0.035** 0.042** 0.007** 0.008** -0.020%** -0.025%** -0.018*** -0.027***
(0.015) (0.018) (0.003) (0.004) (0.006) (0.007) (0.006) (0.007)
GPR;’ f‘l’” x SME; 0.030%** 0.036** 0.006** 0.008** -0.010** -0.012** -0.009** -0.013**
(0.012) (0.014) (0.002) (0.003) (0.004) (0.005) (0.004) (0.005)
GPR?;ZW x SMEiyy,l 0.020** 0.024** 0.004** 0.005** -0.017*** -0.021%** -0.015*** -0.023***
(0.009) (0.011) (0.002) (0.002) (0.006) (0.006) (0.006) (0.007)
R-squared 0.728 0.723 0.657 0.671 0.642 0.626 0.638 0.655
Panel B: Heterogeneity by Financial Constraints
GPRgt'pr 0.050%** 0.060*** 0.009*** 0.012%** -0.009** -0.012** -0.009** -0.013**
(0.018) (0.021) (0.003) (0.004) (0.004) (0.005) (0.004) (0.005)
GPR?;T‘;p 0.033** 0.040** 0.006** 0.008** -0.019*** -0.024*** -0.017*** -0.026%**
(0.015) (0.018) (0.003) (0.004) (0.006) (0.007) (0.006) (0.007)
GPR;]'T(IW X HighLeveragei,y,l 0.035%** 0.041%** 0.007** 0.009%** -0.012** -0.015%** -0.011** -0.016***
(0.013) (0.015) (0.002) (0.003) (0.005) (0.005) (0.005) (0.006)
GPR?;T’I”’ x HighLeverage;y_;  0.025% 0.030** 0.005** 0.006** -0.020%* -0.025%* -0.018** -0.027%*
(0.011) (0.013) (0.002) (0.003) (0.007) (0.007) (0.007) (0.008)
R-squared 0.729 0.724 0.658 0.672 0.644 0.628 0.640 0.657
Observations 239,162 239,162 239,162 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v v v v
Sector x Year-Month FE v v v v v v v v
Province x Year-Month FE v v v v v v v v
Firm Controls v v v v v v v v

Notes: This table reports estimation results from Equation (10) using firm-year-month level data. Columns (1) and
(2) examine firms’ 12-month-ahead CPI and PPI inflation expectations, respectively. Columns (3) and (4) report
own-price and unit-cost expectations measured on a 1-3 ordinal scale, where 1 denotes a decrease, 2 no change,
and 3 an increase. Columns (5)-(8) report sales, investment, employment, and macroeconomic outlook expec-
tations, also measured on a 1-3 ordinal scale, with higher values indicating more favorable expected conditions.
Panel A allows the propagation effects to differ by firm size, where SME; ,,_ is an indicator equal to one for firms
with fewer than 250 employees in year y — 1. Panel B allows the propagation effects to differ by financial con-
straints, where HighLeverage;,,— is an indicator equal to one if firm i’s leverage ratio, defined as total debt over
total assets, is above the sector-year median in year y — 1. GPJ‘?l.IIVIt_1 and GPRl{([_1 denote firm-level direct import-
side and export-side geopolitical risk exposure, respectively. GPRI(’]t_1 denotes upstream geopolitical risk exposure

through suppliers, while GPRl.L?[_1 denotes downstream geopolitical risk exposure through customers. All exposure
measures are standardized. Standard errors are clustered at the firm level and reported in parentheses. The table
reports the propagation coefficients; detailed coefficients are reported in Appendix B. The sample spans January
2009 to December 2025. ***p<0.01, **p<0.05, *p<0.1.
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Table C7: Top-Country Supply-Chain Propagation of Geopolitical Risk, Trade Intensity, and Real-

ized Firm Outcomes

€8]

Sales

2

Purchases

3)

Employment

4
Exports

5)

Imports

Panel A: Baseline Propagation Effects, All Firms

U,Top

GPR;1 -0.016%*  -0.027***  -0.008**  -0.010** -0.030***
(0.006)  (0.007) (0.003) (0.004)  (0.008)
GPR,L 7 0.027%%%  -0.015%*  -0.012%*  -0.035%* -0.012%*
(0.007)  (0.006) (0.004) (0.008)  (0.005)
R-squared 0.795 0.779 0.851 0.754 0.745
Panel B: Heterogeneity by Export Intensity
GPR;1%P -0.014%  -0.024%*  -0.007**  -0.009**  -0.027***
(0.006)  (0.007) (0.003) (0.004)  (0.008)
GPR?;T(;’? -0.020%*  -0.012** -0.010%*  -0.027***  -0.010**
(0.007)  (0.006) (0.004) (0.008)  (0.005)
GPR;"P x ExportIntensity; .  -0.006™  -0.009** -0.004* -0.006*  -0.009**
(0.003)  (0.004) (0.002) (0.003)  (0.004)
GPR?;T‘I”’ x Exportlntensity;,—, -0.017*  -0.009** -0.008*  -0.024%*  -0.008**
(0.006)  (0.004) (0.004) (0.007)  (0.004)
R-squared 0.800 0.782 0.853 0.760  0.748
Panel C: Heterogeneity by Import Intensity
GPR;1P -0.010%  -0.018"*  -0.005* -0.007%  -0.021%**
(0.005)  (0.006) (0.003) (0.004)  (0.007)
GPR,L 7 -0.024%  -0.013*  -0.011%*  -0.032** -0.011%*
(0.007)  (0.006) (0.004) (0.008)  (0.005)
GPR;];T(IW x ImportIntensity; -y -0.014"% -0.021***  -0.007"*  -0.008"* -0.028"*
(0.005)  (0.006) (0.003) (0.004)  (0.008)
GPR.,LP x Importintensity;y_1  -0.009™  -0.008* -0.006*  -0.012**  -0.007**
(0.004)  (0.004) (0.003) (0.005)  (0.003)
R-squared 0.799 0.783 0.853 0.758  0.749
Observations 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v
Sector x Year-Month FE v v v v v
Province x Year-Month FE v v v v v
Firm Controls v v v v v

Notes: This table reports estimation results from Equation (10) using firm-year-month level data. Columns (1)-
(5) report logarithm of realized firm outcomes: sales, purchases, employment, exports, and imports, respectively.
Panel A reports baseline propagation estimates for the full sample. Panel B interacts direct and supply-chain
geopolitical risk exposure measures with firms’ lagged export intensity, defined as the ratio of exports to gross
sales in year y — 1. Panel C interacts direct and supply-chain geopolitical risk exposure measures with firms’ lagged
import intensity, defined as the ratio of imports to cost of goods sold in year y — 1. GPR%_1 and GPth_l de-
note firm-level direct import-side and export-side geoglitical risk exposure, respectively. GPRgt_1 denotes up-
stream geopolitical risk exposure through suppliers, while GPRII.’)I_l denotes downstream geopolitical risk expo-
sure through customers. All exposure measures are standardized. Standard errors are clustered at the firm level
and reported in parentheses. The table reports the propagation coefficients; detailed coefficients are reported in
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Table C8: Top-Country Supply-Chain Propagation of Geopolitical Risk, Firm Size, Financial Con-
straints, and Realized Firm Outcomes

ey 2) 3 4) (5)

Sales Purchases Employment Exports Imports

Panel A: Heterogeneity by Firm Size

GPR;1P 0.013%  -0.022***  -0.007**  -0.008"* -0.025***
(0.006)  (0.007) (0.003) (0.004)  (0.008)
GPR.17P -0.023%*  -0.012**  -0.011**  -0.031*** -0.010**
(0.007)  (0.006) (0.004) (0.008)  (0.005)
GPRUtT‘l”’ x SME; ) -0.010%*  -0.016***  -0.006**  -0.006* -0.020***
(0.005)  (0.006) (0.003) (0.003)  (0.007)
GPRD TP« SME; -0.014%  -0.008** 0.007%  -0.020%**  -0.007**
(0.006)  (0.004) (0.003) (0.007)  (0.003)
R-squared 0.798 0.781 0.853 0.757 0.748
Panel B: Heterogeneity by Financial Constraints
GPR;1%P -0.012%  -0.020%** -0.006* -0.007*  -0.023***
(0.006)  (0.007) (0.003) (0.004)  (0.008)
GPRlD Top L0.021%*  -0.011%* 0.010%  -0.029%*  -0.010%*
(0.007)  (0.006) (0.004) (0.008)  (0.005)
GPRU Tfp x HighLevemgei,y_l -0.012**  -0.018*** -0.007** -0.007**  -0.023***
(0.005)  (0.006) (0.003) (0.004)  (0.008)
GPRD 1% x HighLeverage; ,-, -0.017*  -0.009** -0.008**  -0.024***  -0.008**
(0.006)  (0.004) (0.003) (0.007)  (0.004)
R-squared 0.800 0.783 0.854 0.760 0.750
Observations 239,162 239,162 239,162 239,162 239,162
Firm FE v v v v v
Sector x Year-Month FE v v v v v
Province x Year-Month FE v v v v v
Firm Controls v v v v v

Notes: This table reports estimation results from (10) using firm-year-month level data. Columns (1)-(5) report
logarithm of realized firm outcomes: sales, purchases, employment, exports, and imports, respectively. Panel A
allows the propagation effects to differ by firm size, where SME; ,_; is an indicator equal to one for firms with
fewer than 250 employees in year y — 1. Panel B allows the propagation effects to differ by financial constraints,
where HighLeverage;,,— is an indicator equal to one if firm i’s leverage ratio, defined as total debt over total as-
sets, is above the sector-year median in year y —1. GPR%_1 and GPRL{( ;1 denote firm-level direct import-side and
export-side geopolitical risk exposure, respectively. GPRU , denotes upstream geopolitical risk exposure through

suppliers, while GPRD | denotes downstream geopohtlcal risk exposure through customers. All exposure mea-
sures are standardlzed Standard errors are clustered at the firm level and reported in parentheses. The table
reports the propagation coefficients; detailed coefficients are reported in Appendix B. The sample spans January
2009 to December 2025. ***p<0.01, **p<0.05, *p<0.1.
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Appendix D - Production-Network Framework

This appendix presents a simple production-network framework that rationalizes the exposure
measures used in the empirical analysis. The model is not intended to provide a full quantitative
general-equilibrium environment. Instead, it shows that our direct and indirect geopolitical-risk
exposure measures arise naturally as first-order terms in a standard production-network system.
The framework builds on the logic of input-output propagation in Acemoglu et al. (2012) and
related production-network models such as Bagaee and Farhi (2019) and Baqaee and Farhi (2020).

Consider an economy with N domestic firms indexed by i and foreign countries indexed by
c. Firms produce differentiated goods using labor, domestic intermediate inputs, and imported
inputs. Let g.; denote geopolitical risk in foreign country c at time ¢. Geopolitical risk is an
information variable that shifts firms’ beliefs about future input costs, delivery conditions, for-
eign demand, and market access. This interpretation is important because the main empirical
outcomes are expectations: variables with superscript e below should be read as firms’ condi-
tional expectations given the geopolitical information available at time ¢. Geopolitical risk affects
domestic firms through two channels. First, geopolitical risk in supplier countries raises the ex-
pected cost or uncertainty of imported inputs. Second, geopolitical risk in destination markets

weakens expected foreign demand or disrupts market access.

Direct import-side exposure and cost propagation

Let s% -1 denote the share of country c in firm i’s imports in year y—1. The firm-level import-side

€xposure measure is

GPRY =) s} 8cr (D)
(5

This is the same direct import-side geopolitical-risk exposure used in the empirical analysis.

In the model, this object captures the composition of the firm’s foreign input exposure. If m; ,_,
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denotes the imported-input share in firm i’s total variable cost, then the model-consistent cost

shock is

GPR; = mj,-1GPRY. (D2)

The empirical baseline uses the normalized exposure measure in equation (D1) and separately
examines heterogeneity by import intensity. Equation (D2) clarifies the theoretical scaling behind
this heterogeneity test.

Let mc; , denote firm i’s expected marginal cost in log deviations from steady state, and let

ﬁj . denote the expected price of domestic supplier j. Firm i’s expected marginal cost is

N

——e ~e ~e —M

me; = a;wi+ ) aijp;,+xMGPR; (D3)
j=1

where a; j is the share of firm i’s total variable cost spent on domestic input j, and y s > 0 maps
geopolitical risk in supplier countries into expected imported-input costs. We abstract from ag-
gregate wage variation because the empirical specification absorbs aggregate, sector-by-month,
and province-by-month shocks.
Suppose prices are set as a markup over expected marginal costs, allowing for incomplete
pass-through:
ne

Pl = Amet,  0<Ai<l. (D4)

i,

After partialling out aggregate wage variation, equivalently setting i} = 0 in the variation ab-

sorbed by the empirical fixed effects, substituting equation (D4) into equation (D3) gives

N

___ _ i

mc; , = Y aijxljmc;t +xMGPR; ;. (D5)
=

In matrix form,
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7ict = ANTEt + yuGPR, (D6)

where A is the domestic input-cost share matrix and A is a diagonal matrix with elements A;.

If the spectral radius of AA is smaller than one, the solution is

et = yu (- AN) " GPRY. (D7)

Using the Neumann expansion,

(I-AN) " =T+ AN+ (AN +---, (D8)

so that firm i’s expected marginal cost can be written as

_ — M M
mcfyt =XMGPR,',,;+XMZdij/1jGPRj,,;
J

— M
+xMY Y aijAjajAGPR +-+-. (D9)
j k

The first term is firm i’s own scaled direct import-side cost shock. The second term is first-
order upstream exposure: geopolitical risk faced by firm i’s domestic suppliers through their own

import markets. If a;j = v; y-10Y. ., where ¥,

ify-1 ij,y-118 the share of supplier j in firm i’s domestic

purchases and v; - is the domestic-intermediate input share in total cost, then
Y. aijAjGPR; = viy1) 0 A;GPR;,. (D10)
J J

If suppliers’ pass-through and imported-input intensity are common, this expression is pro-
portional, up to firm i’s domestic-intermediate input share, to the empirical upstream exposure

measure
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Uu _ U M
GPR;, =} w;;, GPR},. (D11)
J

Thus, the upstream exposure measure used in the empirical analysis is the first-order network-
composition term in the Leontief expansion of a production-network cost system. With hetero-
geneous supplier pass-through or imported-input intensity, the empirical measure should be in-
terpreted as a parsimonious first-order proxy for this model-implied upstream cost shock. The
higher-order terms in equation (D9) represent more distant supplier chains.

The model implies that import-side geopolitical risk raises expected marginal costs and ex-

pected prices:

omc;, opy,
— >0 —7>0 (D12)
0GPR; , 0GPR;,

and that the model-implied upstream cost shock also raises expected marginal costs and ex-

pected prices:

omc; op;,
— >0 —— >0. (D13)
dGPR;, dGPR;,

Here Eﬁ?gt denotes the first-order upstream term in equation (D10). Since the scaling terms
are nonnegative, the same sign predictions motivate the empirical tests using CPI inflation ex-
pectations, PPI inflation expectations, own-price expectations, and unit-cost expectations. If ex-
pected input costs and procurement disruptions lead firms to adjust activity, the same cost-side

channel should also be visible in realized purchases and imports.

Direct export-side exposure and demand propagation

We next introduce export-market exposure and customer-side propagation. Let s;.XC -1 denote the

share of country c in firm i’s exports in year y — 1. The firm-level export-side exposure measure is
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GPR}, =) sl 18cr (D14)
C

This measure captures the geopolitical risk faced by firm i through its destination markets. If
Xi,y-1 denotes the export share in firm i’s total sales, the model-consistent direct foreign-demand

shock is

GPR;., = xi,y-1GPRY,. (D15)

As with the import-side measure, the empirical baseline uses the normalized exposure mea-
sure and separately tests whether the effects are stronger among export-intensive firms.

Let J7le . denote firm i’s expected real activity, interpreted as expected sales or production.
Geopolitical risk in destination markets lowers expected foreign demand. Domestic customer
linkages transmit this demand shock upstream to suppliers. Let b;; denote the share of firm i’s

sales going to domestic customer k. Then expected activity satisfies

N
X
¥{:==xxGPR; + Y biV ,—0iPyi (D16)
k=1

where y x > 0 maps geopolitical risk in destination markets into weaker foreign demand, and

o; > 0 is the price elasticity of demand. In matrix form,

7¢ = —yxGPR" + Bj* — £p%, (D17)

where B is the customer-share matrix and X is a diagonal matrix of demand elasticities. If the

spectral radius of B is smaller than one, the solution is

7¢=—yx(I-B)'GPR, —(I- B)"'=p". (D18)

Using the Neumann expansion,
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(I-B) '=I+B+B*+---, (D19)

so that

j)t?,t =—-xxGPR;, _XXZbikGPRk’t
k

—1x Y. bixbpeGPR, ,— [I-B)'2p¢],. (D20)
k ¢

The first term is firm i’s own scaled direct export-side demand shock. The second term is

first-order downstream customer exposure: geopolitical risk faced by firm i’s domestic customers

D

. _ D . .
through their export markets. If by = i, y-10; ky—1 where w; b y—1 1 the share of customer k in

firm i’s domestic sales and p; - is the domestic-customer share in firm i’s total sales, then

X
> bitGPRy., = fiy-1) 011, 1 Xk,y-1GPR} . (D21)
k k

If customer export intensity is common, this expression is proportional to the empirical down-

stream exposure measure, with the firm-level scale given by the domestic-customer sales share:

D _ D X
GPR}, = Xk:wik’y_lGPRk,t, (D22)

Therefore, GPRiDt captures the first-order customer-side network-composition term in the
demand-side expansion. With heterogeneous customer export intensity or demand sensitivity, it
should be interpreted as a parsimonious proxy for the model-implied downstream demand shock.

The model predicts that export-side geopolitical risk lowers expected real activity:

aAe

it

—x < 0, (D23)
dGPR,,

and that the model-implied downstream demand shock also lowers expected real activity:
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9y;,

dGPR;,

———D . . . .

Here GPR; , denotes the first-order downstream term in equation (D20). Since the scaling
terms are nonnegative, these predictions motivate the empirical tests using sales expectations,
investment expectations, employment expectations, macroeconomic outlook, realized sales, and

exports.

Mapping the model to the empirical specification

The model delivers four exposure margins. Direct import-side exposure is given by GPR%, direct
export-side exposure by GPRlXt, upstream supplier exposure by GPRZUI, and downstream cus-
tomer exposure by GPR?I. The empirical specification can therefore be interpreted as a first-

order approximation to the equilibrium network responses in equations (D9) and (D20):

Yii = ai+8s+¢p+PuGPRY,_ +PxGPR},_+0yGPR, | +0pGPR},_|+T'Z; 1 +¢;,. (D25)

The model implies the following sign restrictions. For nominal and cost expectations,

Pm >0, 0y >0, (D26)

with import-side and upstream exposure expected to matter more strongly than export-side

and downstream exposure. For real activity expectations and realized activity,

,Bx<0, QD <0, (D27)

with export-side and downstream exposure expected to matter more strongly than import-

side and upstream exposure. Import-side and upstream shocks may also reduce real activity
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through higher costs, while export-side and downstream shocks may also affect nominal expecta-
tions through broader uncertainty, exchange-rate risk, or general equilibrium effects. The central
prediction, however, is an asymmetry across exposure margins: supplier-country risk is primarily
a cost-push shock, whereas destination-market risk is primarily a demand shock.

The use of predetermined trade and network shares in the empirical analysis follows directly
from the model. The relevant exposure of firm i depends on its pre-existing input suppliers,
export destinations, domestic suppliers, and domestic customers. Measuring these shares be-
fore the realization of geopolitical risk avoids mechanically capturing contemporaneous adjust-
ments in trade or buyer—supplier relationships. Therefore, the empirical exposure measures are
designed to test the model’s main implication: geopolitical risk affects firms not only through
their own foreign trade links, but also through the foreign-risk exposure embedded in domestic

production networks.
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