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• Fighting climate change requires international collaboration

• However, the consequences of climate change are unevenly 

distributed across countries

• Why should countries with low climate risks at home care about 

climate change?

• In this paper we propose a new mechanism by which climate 

change affects countries’ macro-financial performance: cross-

border propagation of climate risks through international trade

Cross-border Propagation of Climate Risks Through Trade



Upstream and Downstream Countries

Rubber Production in Thailand Tire Production in China Car Production in Japan

Upstream Midstream Downstream



1. Construct datasets on global macroeconomy, trade, stock market indices, climate 

disasters, transport infrastructures, and climate risks for the past half century

2. Link each climate disaster to the country directly affected and main upstream and 

downstream trade partners and determine whether the disaster hits transport 

infrastructure

3. To investigate the impact of climate disasters on the real economy, use a matching-

and-stacking difference-in-differences strategy

4. To study how climate disasters affect stock returns in main trade partners, use a 

financial market event study method

5. Study the relationship between stock market valuation and exposure to foreign long-

term climate change risks

This Paper



• Climate disasters that affect ports significantly reduce the affected countries’ 

imports, exports, and output and undermine GDP of main international 

trade partners

• Climate disasters restructure supply chains: they disrupt trade in 

downstream (reducing export shares) but strengthen trade in upstream

(increasing import shares)

• Climate disasters have negative impact on main international trade partners’ 

stock returns for aggregate market and tradable sectors

• Exposures to foreign long-run climate change risks undermine asset 

valuation for aggregate market and tradable sectors

Preview of Results



• Events: 430 non-overlapping climate disasters

• Disaster: (1) affected more than 0.5 percent of the country’s population; or (2) caused a 

damage of greater than 0.05 percent of GDP (IMF 2020)

• Keep disasters whose event windows do not overlap

• Event window: from 4 months before the disaster start date to 4 months after 

the disaster start date, 𝑡 − 4, 𝑡 + 4

• Control: For each large climate disaster 𝑑 hitting country 𝑖(𝑑), find a “clean” 

country, 𝑖′ 𝑖, 𝑑, 𝑡 , as the control group

• Controls are not hit by any climate disaster within the event window

• Most similar to treatment in terms of GDP and population, according to PSM

II. Impact of Climate Disasters on Home Macroeconomy

Event Study: Stacked Difference-in-Differences with Matching



• An average such disaster reduces affected country’s GDP by 0.36%, its exports by 0.54%, 

and its imports by 0.26% in the first month

II. Impact of Climate Disasters on Home Macroeconomy

Climate Disasters that Hit Ports Significantly Reduce Both Imports and Exports 



• Expenditure share: share of midstream country’s expenditure sourced 

from an upstream country:

• Main upstream country, 𝑗:

III. Impact of Climate Disasters on Foreign Macroeconomy

• Output share: share of midstream country’s output sold to a downstream 

country:

• Main downstream country, 𝑘:

𝜋𝑖,𝑗,𝑡 =
𝑥𝑖,𝑗,𝑡

𝑋𝑖,𝑡

𝑆𝑘,𝑖,𝑡 =
𝑥𝑘,𝑖,𝑡
𝑌𝑖,𝑡

Output and Expenditure Shares of International Trade

𝑘 𝑖, 𝑡 = 𝑎𝑟𝑔𝑚𝑎𝑥𝑘≠𝑖𝑆𝑘,𝑖,𝑡

𝑗 𝑖, 𝑡 = 𝑎𝑟𝑔𝑚𝑎𝑥𝑗≠𝑖𝜋𝑖,j,𝑡



III. Impact of Climate Disasters on Foreign Macroeconomy

Downstream Regression Specification

• 𝑘: downstream country

• : loss in supplies from midstream to downstream

• : downstream exposure – supply shock relative to downstream GDP

• :   : disaster-country fixed effect;      : disaster-time fixed effect   

• Cluster standard errors on disaster-country level

• Control group: (1) not affected by any climate disaster during the event 

window, (2) not midstream or main downstream, and (3) main downstream of 

the midstream control



• An average such disaster reduces main downstream country’s GDP by 0.51% and 

main upstream country’s GDP by 0.36% in the first month

III. Impact of Climate Disasters on Foreign Macroeconomy

Climate Disasters that Hit Ports Reduce Upstream and Downstream Production



• An average climate disaster that hits ports (weakly) reduces affected country’s export share, but 

makes the country reply more on foreign supplies (increase import share)

IV. Impact of Climate Disasters on Trade Disruptions

Affected Countries Have Less to Sell to Foreign Customers but Reply More on Upstream 

Foreign Suppliers



• Downstream:

➢ : fixed, average output share in the previous year

➢ ``Trade Openness’’ uses predicted effect of climate disasters on midstream output share

• Upstream:

➢ : fixed, average expenditure share in the previous year

➢ ``Trade Openness’’ uses predicted effect of climate disasters on midstream expenditure share

IV. Impact of Climate Disasters on Trade Disruptions

Decomposing Foreign GDP Effect into Supply/Demand Shock and Trade Disruptions



IV. Impact of Climate Disasters on Trade Disruptions

Decomposition Results

• Export disruptions weakly decrease downstream GDP

• Supply chain restructuring significantly alleviates the negative impact of climate disasters on 

upstream GDP



• Understand impact on foreign economies at higher frequencies

• Examine heterogeneous effects across sectors

• Follow standard accounting/finance literature practices. Estimate CAPM 

model for downstream country 𝑘-sector level stock returns:

• where                       denotes excess returns (returns minus 3m 

government bond yield)

• Estimation window [𝑡 − 12, 𝑡 − 1] months or 𝑡 − 240, 𝑡 − 21 trading days 

V. Impact of Climate Disasters on Foreign Financial Markets

Financial Market Event Study Specification



• Compute abnormal returns and cumulative abnormal returns during event 

window:

• Normalize month 𝑡 − 1/trading day 𝑡 − 21 cumulative abnormal returns to 0

• Cumulative abnormal returns measure the total loss in country 𝑘’s sectoral 

stock market from month 𝑡 − 1

• Compute mean and confidence intervals of cumulative abnormal return on 

each day

V. Impact of Climate Disasters on Foreign Financial Markets

Financial Market Event Study Specification



• Climate disasters reduce main upstream and downstream stock market 

returns by about -1% to -1.5%.

V. Impact of Climate Disasters on Foreign Financial Markets

Event Study Results

Downstream Stock Market CAR Upstream Stock Market CAR



• For example, chemicals sector: -0.5% for downstream countries and -1.5% for upstream countries

• Automobile sector: - 2% for both downstream upstream countries

V. Impact of Climate Disasters on Foreign Financial Markets

Climate Disasters Reduce Tradable Sector Stock Returns More

Downstream, Chemicals Upstream, Chemicals

Downstream, Automobile Downstream, Automobile



V. Impact of Climate Disasters on Foreign Financial Markets

• For example, no significant effect on telecommunication and financial service sector returns in foreign countries

Climate Disasters Do Not Significantly Affect Stock Returns in Non-tradable Sectors

Downstream, Telecommunication

Downstream, Financial service

Upstream, Telecommunication

Downstream, Financial service



• Use cross-disaster variation to study the impact of disaster damage/trade 

disruptions on stock market response in main trade partners:

V. Impact of Climate Disasters on Foreign Financial Markets

• Run the specification for the aggregate market and individual sectors

• Control country/year fixed effects

• Cluster standard errors on the home country and trade partner level

• Ensure that the results are robust to different fixed effect controls and clustering

Impact of Exposures to Foreign Climate Disasters on Stock Market Returns



V. Impact of Climate Disasters on Foreign Financial Markets

Higher Exposures to Foreign Climate Disasters Reduce Domestic Stock Returns More



V. Impact of Climate Disasters on Foreign Financial Markets

• Tradability: ratio of a sector’s world total trade value to the sector's value added

• Regress cumulative abnormal returns from a foreign disaster on the exposure measure and its 

interaction with sector tradability. For example, in the downstream country:

Investigate Whether Tradable Sectors Are More Affected

𝑇𝑟𝑎𝑑𝑒𝑡
𝑠 =

𝐸𝑋𝑡
𝑠

𝑉𝐴𝑡
𝑠



V. Impact of Climate Disasters on Foreign Financial Markets

Climate Disasters Reduce Foreign Tradable Sector Returns More



• Investigate whether exposures to foreign climate risks reduce the stock 

market valuations at home (measured with P/E ratios)

• Climate change poses increasing long-term risks of larger, more 

frequent climate disasters

• When these disasters happen, the major trade partners’ macroeconomy 

and financial market are negatively impacted

• The major trading partners of the high climate risk countries are more 

exposed to foreign climate risks

• Forward-looking, rational investors may price in these risks

VI. Foreign Climate Change Risk and Asset Valuation



• 𝑅𝑖: climate risk in country 𝑖

• Downstream country’s exposure:

• Upstream country’s exposure: 

• Robustness test: replace foreign climate risks with all 1’s, GDP, and GDP growth rate: 

negative association between the P/E ratio and foreign exposure is not driven by openness 

to trade alone or trade with countries that are richer/grow faster

VI. Foreign Climate Change Risk and Asset Valuation

Exposure to Foreign Climate Change Risk



• Get sectoral residual P/E ratios, 𝑅𝑃𝐸𝑖,𝑦
𝑠 : those cannot be explained by standard valuation predictors: 

interest rates, expected future earnings and equity risk premium (IMF 2020)

• 𝑟𝑖,𝑦, 3-month government bond yield in the stock market country

• 𝐸𝑋𝑃𝐹𝐸𝑖,𝑦, the mean annual growth of earnings per share over the past 5 years

• 𝐸𝑅𝑃𝑖,𝑦, measured with the standard deviation of annual growth of earnings per share over past 5 years

VI. Foreign Climate Change Risk and Asset Valuation

𝑃𝐸𝑖,𝑦
𝑠 = 𝑎0

𝑠 + 𝑎1
𝑠𝑟𝑖,𝑦 + 𝑎2

𝑠𝐸𝑋𝑃𝐹𝐸𝑖,𝑦 + 𝑎3
𝑠𝐸𝑅𝑃𝑖.𝑦 + 𝑅𝑃𝐸𝑖,𝑦

𝑠

• Regress the residual P/E ratio on downstream/upstream exposures to foreign climate risks. For example:

• Investigate whether tradable sectors are more affected by exposures to foreign climate risks:

Regress Country-sector Level P/E Ratios on Foreign Climate Risk Exposures



VI. Foreign Climate Change Risk and Asset Valuation



Conclusion

• Climate shocks that happen to any country in global supply chain can 

have significant macro-financial implications on other countries

• A country’s climate change adaptation benefits the economic well-

being of all countries, especially trade partners

• Beyond moral imperatives, advanced economies also have economic 

interests in supporting developing economies to adapt to climate 

change



Background Material



Additional Tables

Summary Statistics



Additional Tables

Impact of Climate Disasters on Midstream Production, Price and Trade: 

Port Interaction Specification



Additional Tables

Impact of Climate Disasters on Foreign Country’s Production, Price and 

Trade: Port Interaction Specification



Additional Tables

Gravity Effect on Disaster Spillovers



Additional Figures

Distribution of Disaster-hit Countries and Main Trade Partners



Additional Figures

Distribution of Climate Disasters and Ports



Additional Figures

Inflation in home country



• Upstream export is significantly decreased.

Additional Figures

Event-study results on trade partners – whether hit port



• No significant effect on foreign price

Additional Figures

Event-study results on trade partners – whether hit port



Additional Figures

Impact of Climate Disasters on Midstream Production and Trade: Using 

dummy as independent variable



Additional Figures

Disaster Spillover Effect: Using dummy as independent variable



Additional Figures

Impact of Climate Disasters on GDP per capita



Additional Figures

Impact of Climate Disasters on GDP: Detrended and Seasonally Adjusted



Additional Figures

Impact of Climate Disasters on GDP by Whether They Hit Airport



Additional Figures

Impact of Climate Disasters on Foreign GDP by Whether the Main 

Downstream Is Also the Main Upstream



Additional Figures

Impact of Climate Disasters on Bilateral Trade by Whether the Main 

Downstream Is Also the Main Upstream



Additional Figures

Impact of Climate Disasters on Domestic and Foreign Consumption



• Placebo test: stock market indices of the top 10 - 20 main (median) exporting 

and importing partner do not respond significantly to the disaster

V. Impact of Climate Disasters on Foreign Financial Markets

Placebo, market, Downstream countries Placebo, market, upstream countries

Non-major trade partner’s stock market does not respond to the disaster



Globalization trend



• COVID

• Cerdeiro et al. (2020): Chinese exports declined by 30 percent from late January to 

early March 2020 when China imposed a COVID-19 lockdown

• A second wave of global trade decline starting April 2020 when the US and European 

countries also imposed lockdown

• Baldwin and Freeman (2020): global supply chain “contagion and reinfection”

• 2011 Thai flood

• halted automobile parts production and assembly in Thailand

• Toyota cut car production in Japan by 6,300 units due to part shortages (direct loss in 

Thailand 37,500)

• Cumulative return in the automobile sector in Japan was -8.7 percent

Examples
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