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Fig. 1 The nonlinear relationship between corporate profitability and temperature
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Table 2 Descriptive statistics at the bond and corporate levels

®2 EENeLEEAEREST

A FEAS ¥ifE bRz H/MiE ISoN(
Spread 4160 1.947 1.230 - 0. 460 6. 780
Term 4160 4.085 1.557 1.000 15.000
Amount 4160 6.814 0.842 2.303 9.903
Bond rating 3762 1.693 0.858 1.000 6. 000
Exposure 4160 19.207 28.721 0. 000 93.000
Exposure,,,, 4160 14.351 26. 144 0. 000 93.000
Exposure, 4160 4.960 15.872 0. 000 92. 000
Exposure, g, 4160 13.477 25.388 0. 000 93.000
Exposure, i, 4160 5.834 16.872 0. 000 88. 000
quick 4121 0.756 0.447 0.155 2. 885

lev 4147 0. 630 0.155 0.215 0. 888

Size 4143 24.726 1.659 21.310 28.262
SOE 4160 0. 679 0.467 0. 000 1. 000

Op. income 4129 -0.010 0.057 -0.355 0. 140
DTD 4078 7.479 4.530 1.758 24.837
EFD 4130 0.133 0. 300 -1.927 0.818
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Table 3 The impact of extreme temperature exposure on corporate bond issuance rates
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Table 6 Further testing and analysis results
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Extreme temperature exposure and corporate bond financing costs

HE Qing"?, YAO Tian-yu'" , FENG Hao-ming', CHEN Zhao-jing'
1. School of Finance, Renmin University of China, Beijing 100872, China;
2. Center for Financial Policy Studies, Renmin University of China, Beijing 100872, China

Abstract: This study investigates the impact of extreme temperature exposure on corporate bond financing
costs in China. Using raster temperature data matched with the geographical locations of subsidiaries of listed
firms over the period 2007 — 2022, this paper first estimates industry-level temperature sensitivities of corporate
profitability by season and derives industry-quarter-specific extreme temperature thresholds. Based on these
thresholds, it constructs a measure of firm-level extreme temperature exposure, defined as the annual number
of days on which local temperatures exceed the corresponding threshold, and examines its effect on bond issu-
ance yields. The results show that: 1) Extreme temperatures exert widespread and significant effects on corpo-
rate profitability, with 59.7% of industries exhibiting statistically significant temperature sensitivity; 2) Grea-
ter extreme temperature exposure is associated with higher bond financing costs, an effect driven primarily by
heat and negative temperature deviations, whereas cold and positive deviations show no significant impact;
And 3) The adverse effect is more pronounced for non-state-owned enterprises, non-tradable goods enterpri-
ses, and labor-intensive firms. Mechanism analyses indicate that extreme temperature exposure impairs firm
performance and elevates default risk, thereby raising financing costs. It further finds that strong environmental
performance mitigates this adverse effect, while firms with higher reliance on external financing are more vul-
nerable to temperature shocks. These findings highlight climate physical risk as a financially material factor in
corporate debt markets.

Key words: exireme temperature exposure; bond financing costs; default rate



