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Climate Change, Trade Cost, and Economic Growth: A Quantitative Estimation

Based on International Shipping Data
Wang Huanhuan', Guo Ce' and Ni Tong'
(a. School of Economics and Management, East China Normal University; b. East China Normal University Law School;
c. School of Economics, Fudan University; d. School of Economics, Singapore Management University)

Abstract: Against the background of ongoing climate change, this study uses high—frequency global shipping data to identify maritime
voyages and assess the impact of climate—related extreme weather on trade cost. The empirical findings reveal that China’s maritime voyages
face a higher risk of extreme weather than those of other countries, resulting in longer average delays and a 0.86% increase in trade costs. Fur-
thermore, this research integrates maritime extreme weather shocks and input—output linkage into a multi-region, multi-sector general equilibri-
um framework to quantitatively evaluate the impact of extreme weather on China’s economy. The quantitative results demonstrate that the ad-
verse impact of maritime extreme weather on China’s GDP is approximately —0.07%, 1.32 times larger than the corresponding impact on other
countries while input—output linkages amplify the negative effects on GDP. Finally, the long term effects analysis shows that, as climate
change intensifies, the frequency of China’s exposure to intense tropical cyclones is projected to rise, further amplifying the trade costs dispari-
ty between china and other coastal countries. By 2100, the negative impact on China’s economy is projected to increase to 1.68 times the cur-
rent level, equivalent to a GDP loss of 0.12%.

Keywords: climate change; extreme weather; maritime transport; trade cost; input—output linkage
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(a. School of Economics and Management, East China Normal University; b. East China Normal University Law
School; ¢. School of Economics, Fudan University; d. School of Economics, Singapore Management University)

Summary: Climate change is one of the greatest challenges facing human society. Among the various extreme
weather events triggered by climate change, among these, events affecting maritime shipping—such as tropical cy-
clones—are particularly representative for understanding the impact of climate change on socio—economic activities,
especially international trade costs. Since maritime shipping accounts for more than 80% of global trade volume, ex-
treme weather at sea can directly disrupt cross—border trade, producing global economic and trade chain reactions
that other climate disasters can hardly match in scale.

Against the backdrop of climate change, this paper uses high—frequency global Automatic Identification System
(AIS) data to identify maritime voyages and empirically estimate the extent to which voyages concerning different Chi-
nese provincial ports are affected by maritime extreme weather. We then convert these measured voyage delays into
changes in trade costs through a transformation model, and by taking into account the heterogeneity in port-level im-
port and export structures, we calculate the corresponding trade cost variations at the industry level. These estimated
shocks are subsequently incorporated into a multi-region, multi-sector general equilibrium trade model with detailed
input—output linkages. Drawing on the World Input—Output Database and bilateral tariff data, we quantify the impact
of maritime extreme weather on China’s real GDP and project its long—run effects under climate change.

Our empirical findings reveal that China’s maritime voyages face a higher risk of extreme weather than those of
other countries, leading to longer average voyage delays and a more significant increase in trade cost, approximately
0.86%. The quantitative results demonstrate that the adverse impact of maritime extreme weather on China’s GDP is
approximately —0.07%, 1.32 times larger than the corresponding impact on other countries, while input-output linkag-
es amplify the negative effects on GDP. Beyond these results, this paper further predicts and quantifies the long—run
impact of climate change. In the long run, intensifying climate change will increase the share of time affected by in-
tense tropical cyclones, widening the trade cost gap between China and the rest of the world. By 2100, the negative
impact on China’s economy is projected to increase to 1.68 times the current level, equivalent to a GDP loss of
0.12%.

By combining real-time vessel tracking data with methods such as basin—based and spatio—temporal matching,
and by embedding the results in a general equilibrium trade model, the paper delivers a more precise quantification
of the economic impacts of climate change on trade. Compared with existing literature, this study has three main con-
tributions. First, in terms of research focus, it shifts the focus from the well-studied effects of extreme weather on pro-
duction to its role in shaping trade, filling a key gap in the literature. Second, in methodological design, it incorpo-
rates the impact of extreme weather on maritime transport time into the trade cost dimension, quantifying its effects
on trade costs for both China and other countries. Third, in terms of scope, it not only examines current impacts but
also makes forward—looking projections of the long—term consequences under worsening extreme weather, thus adding
an economic perspective to the existing scientific literature under intensified climate change.

The findings provide valuable insights for incorporating climate risks into macro—level policy frameworks and in-
dustrial planning, as well as for enhancing risk management and logistics configuration capabilities at the firm level.
They also underscore the importance of strengthening the resilience of maritime infrastructure in the future.

Keywords: climate change; extreme weather; maritime transport; trade cost; input—output linkage
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