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The impact of extreme weather events  

on the term structure of sovereign debt* 

 
Emanuel Moench† and Robin Schaal‡ 

 

Abstract 

This paper examines the impact of extreme weather events on the term structure of 

sovereign bond yields in a global panel. Using local projections to estimate the dynamic 

response of yields and their expected short rate and term premium components to 

such events, we uncover significant heterogeneity across countries. We show that 

differentiating between strong and weak fiscal regimes helps explain variations in both 

yield and inflation responses. Among advanced economies, countries with low debt 

levels experience a significant rise in short rate expectations as investors anticipate 

tighter monetary policy in response to inflationary pressures. Advanced economies 

with high levels of debt primarily exhibit a rise in term premiums, consistent with 

investors pricing in more issuance. While fiscally constrained emerging economies 

exhibit muted yield responses, their higher-rated peers experience a decline in 

expected short rates and an increase in term premiums, potentially suggesting that 

investors anticipate monetary easing and increased debt issuance following disasters. 
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1. Introduction 

The increasing frequency and severity of extreme weather events due to 

anthropogenic climate change (IPCC 2021) pose growing challenges for both fiscal 

and monetary authorities. Governments worldwide must respond to increasingly 

frequent and costly natural disasters, while financing the transition to a low-carbon 

economy. These pressures exacerbate existing fiscal constraints and the riskiness of 

sovereign debt. At the same time, extreme weather events influence macroeconomic 

conditions in ways that may prompt central banks to adjust their policy stance, thereby 

affecting expectations of future policy rates. Consequently, sovereign bond yields are 

likely to respond to climate-related shocks through multiple channels. Yet little is known 

about how extreme weather events affect the term structure of interest rates. 

 

This paper seeks to fill this gap. Specifically, we study the effects of extreme weather 

events on sovereign debt yields. Using the approach of Adrian et al. (2013), we 

decompose yields into two components: the average expected future policy rate over 

the life of the bond and a term premium. The former characterises market expectations 

of monetary policy, while the latter is a measure of compensation for interest rate risk. 

Since both might be affected by physical climate risks, it is helpful to break down yield 

responses to extreme weather into the two components. 

 

Extreme weather events occur infrequently. To increase the statistical power of our 

analysis, we jointly consider yields with different maturities across a broad panel of 

countries. This includes 15 advanced economies and nine leading emerging market 

economies. These countries are ideal because they have sufficiently well-developed 

financial markets, institutions and economies, but also allow us to compare countries 

with different exposures to climate change. Beyond this group of emerging economies 

we also separately consider a panel of 10 African economies to provide some initial 

evidence for this continent. 

 

In line with Jordà (2005), we trace the dynamic effects of natural disasters on yields 

and their components using panel local projection methods. Our results show that for 

many countries in our sample the effects are economically and statistically significant 

and often more pronounced for larger events, as measured by their human impact. Yet 

sovereign debt yields experience varying effects following extreme weather events 
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across countries. While term premiums tend to rise following natural disasters, the 

effects are comparably small and not always statistically significant. For the short rate 

path, however, we observe a considerable degree of heterogeneity across countries. 

In some countries, investors expect the central bank to raise rates substantially 

following disasters, while in others they anticipate a decline in policy rates. 

 

We then study a range of potential state variables to shed light on the underlying 

drivers behind these heterogeneous responses. We find that a country’s fiscal state 

best helps to differentiate between the observed country-level results. Specifically, for 

advanced economies we rely on the debt-to-GDP ratio as a sufficient statistic for a 

country’s debt sustainability.1 For emerging economies, we use the average sovereign 

credit rating across rating agencies as a proxy of fiscal health. Relying on a smooth 

state transition model in the spirit of Auerbach and Gorodnichenko (2012), we find that 

advanced economies with low levels of debt experience strong increases in the 

expected rate path following extreme weather events, while the term premium is the 

primary driver of the yield response in states with high debt. In fiscally strong emerging 

economies, there is a similar noticeable response in the expected rate path (although 

in this case rates are expected to fall). Economies in weaker fiscal states exhibit a 

relatively muted response, potentially due to fiscal constraints. 

 

To shed light on this heterogeneity, we further examine how extreme weather events 

affect inflation, estimating state-dependent impulse responses for year-over-year 

inflation rates. Inflation tends to fall in countries with high debt or weak credit ratings 

following a disaster, while it tends to rise in low-debt advanced economies. In stronger-

rated emerging markets, inflation remains broadly unchanged. Combined, our results 

suggest that countries with a strong fiscal position are better able to cushion the 

economic fallout from natural disasters. Central banks in these countries respond to 

the resulting inflationary pressure by raising policy rates. In countries with weaker fiscal 

fundamentals, the term premium is the main driver of the yield response, suggesting 

investor concerns about debt sustainability following disasters. Our results highlight 

the importance of fiscal capacity in shaping the macroeconomic and financial market 

 

1  See Ghosh et al. (2013) for a discussion and application of the debt-to-GDP ratio in a model of 

fiscal space and debt sustainability of advanced economies. 
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responses to climate-related shocks. These findings have implications for modelling 

the economic impacts of climate change, designing monetary and fiscal policies, and 

understanding investor expectations in relation to climate risk. 

 

The remainder of the paper is structured as follows. Section 2 reviews the literature 

and outlines the transmission channels through which extreme weather events affect 

the term structure of interest rates. Section 3 describes the data and empirical 

methodology. Section 4 discusses our main results. Section 5 concludes. 

 

2. Transmission channels and literature review 

Our work contributes to the growing literature on the macroeconomic effects of physical 

climate risks. Like much of the existing research, we focus on extreme weather events 

that can generally be associated with anthropogenic climate change, but we do not 

attribute individual events to climate change.2 

 

2.1 Transmission mechanisms 

Standard neoclassical growth theory suggests that natural disasters can affect the 

macroeconomy through two primary channels. First, disasters such as storms and 

floods destroy physical capital, reducing an economy’s productive capacity. This 

capital destruction initially lowers output, but subsequent investment may restore 

capital to its pre-shock level and bring the economy back to its steady state. Second, 

disasters such as droughts and heatwaves do not destroy capital but instead reduce 

productivity, effectively acting as a negative total factor productivity (TFP) shock. In 

this case, output remains below potential until productivity recovers.3 

 

Empirical results by Felbermayr and Gröschl (2014) or Fomby, Ikeda and Loayza 

(2013), among others, confirm these predictions. Especially for disasters that destroy 

capital, Cantelmo (2022) posits that disasters reducing capital stock tend to be followed 

by an investment-driven recovery, whereas those that represent productivity shocks 

 

2  The literature on attribution science establishes links between climate change and extreme 

weather events. Notable contributions include Min et al. (2011), Trenberth, Fasullo and Shepherd 

(2015) and Stott et al. (2016). 

3  See Hallegatte and Przyluski (2010) for a broader discussion of how extreme weather events 

affect economic activity. 
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result in more prolonged economic contractions. These dynamics also have important 

implications for inflation. When disasters reduce supply by destroying capital, they can 

increase inflation by raising the marginal productivity of capital while compressing 

output. However, if extreme weather events increase uncertainty about future 

productivity and capital depreciation, risk-averse agents may shift toward 

precautionary savings, reducing investment and lowering aggregate demand. The net 

impact on inflation and output may vary based on whether supply- or demand-side 

effects dominate.4 

 

2.2 Empirical evidence on climate shocks and macroeconomic outcomes 

The literature on the economic impact of climate change can be broadly classified into 

two strands. The first examines the effect of extreme weather events on economic 

growth. Studies such as Lemoine and Kapnick (2016), Dell, Jones and Olken (2012), 

Burke and Tanutama (2019), Kahn et al. (2019), Kiley (2021), Acevedo et al. (2020), 

Noy (2009), Loyaza et al. (2012) and Kim, Matthes and Phan (2021) document how 

extreme weather events have negative effects on output growth, increasing the 

likelihood of economic contractions. Our work is particularly motivated by Fomby, Ikeda 

and Loayza (2013) and Felbermayr and Gröschl (2014), who not only document overall 

negative effects on growth but also highlight differences between advanced and 

emerging economies, as well as variations based on disaster magnitude. Although 

measured in different ways, both studies find stronger effects in developing economies, 

but also significant contractions in advanced economies, with larger shocks associated 

with more pronounced economic effects. 

 

A second strand of research explores the relationship between extreme weather 

events and inflation. Beirne et al. (2022) find a significant positive link between natural 

disasters and headline inflation in the euro area, with heterogeneous responses across 

countries. Similar findings emerge for African economies in Kunawotor et al. (2022) 

and for heatwaves specifically in Faccia, Parker and Stracca (2021). Our study is 

particularly related to Parker (2018), who examines inflationary responses to natural 

disasters, distinguishing between country groups and disaster magnitudes. His 

 

4  Cantelmo (2022) builds on seminal work on disaster-induced macroeconomic shocks, including 

Barro (2006), Gabaix (2011, 2012) and Gourio (2012).  
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findings suggest that severe disasters lead to stronger inflationary pressures, 

particularly in high-income countries. Chavleishvili and Moench (2025) focus on the 

impact of natural disasters on the conditional distribution of both output growth and 

inflation. They introduce quantile and moment impulse response functions for structural 

quantile vector autoregressive models and document that disasters strongly shift the 

forecast distribution, particularly on the tails. Disasters trigger an initial sharp increase 

of downside risk for growth, followed by a temporary rebound. They also lead to higher 

upside risk to inflation for a few months. As a result, natural disasters have a persistent 

impact on the conditional variance and skewness of macroeconomic aggregates. For 

a more comprehensive review of the rapidly growing literature on the impact of natural 

disasters on economic outcomes, see Tol (2018) or Botzen, Deschenes and Sanders 

(2019). 

 

Overall, these studies suggest that investors are likely to incorporate macroeconomic 

risks from extreme weather events into sovereign debt pricing, particularly through their 

effects on growth, inflation, and subsequent monetary and fiscal policy responses. 

 

2.3 Climate risk and sovereign debt markets 

Recent research has examined how climate risks influence sovereign bond markets. 

Cevik and Jalles (2022) show that climate vulnerability significantly increases bond 

yields and spreads, particularly for developing countries. Similar effects on spreads 

and sovereign default premiums are documented by Klomp (2015) and Kling et al. 

(2018), while Painter (2020) finds comparable patterns for US municipal bonds. Lis 

and Nickel (2010) estimate that budgetary costs from extreme weather events range 

from 0.23% to 1.4% of GDP in developing economies. Using a panel of 115 countries 

from 1985–2010, Klomp (2017) finds that large-scale natural disasters increase the 

probability of sovereign default by about three percentage points. Malluci (2022) shows 

that in the Caribbean hurricane risk reduces governments’ ability to issue debt, with 

adverse welfare effects. In addition, Bauer and Rudebusch (2023) argue that declines 

in the natural rate of interest amplify the social cost of carbon, supporting stronger 

climate mitigation policies. For a broader literature review on climate change and 

government debt, see Seghini (2024). 
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Despite this growing body of research, little is known about how extreme weather 

events affect the term structure of sovereign yields. While macroeconomic theory 

suggests that climate shocks could influence yields through expectations of monetary 

policy or shifts in risk perception, thus far these mechanisms remain largely unexplored 

in empirical work. 

 

2.4 Yield curve decomposition and extreme weather events 

To investigate how extreme weather events affect sovereign bond yields, we rely on 

the model of Adrian, Crump and Moench (2013), which expresses bond yields as the 

sum of expectations about future short-term interest rates and a term premium. 

Specifically, for a bond of maturity 𝑛, we decompose the observed yield 𝑦𝑡
(𝑛)

 as follows: 

 

 𝑦𝑡
(𝑛)

= 𝑦̃𝑡
(𝑛)

+ 𝑡𝑝𝑡
(𝑛)

 (1) 

 

Here, 𝑦̃𝑡
(𝑛)

represents the risk-neutral yield component (i.e. the expected average future 

short rate over the bond’s life) and 𝑡𝑝𝑡
(𝑛)

captures the term premium, which reflects 

compensation for interest rate risk. The term premium is thus mainly influenced by 

inflation uncertainty, supply-and-demand dynamics in sovereign debt markets and 

broader risk sentiment. Assuming that log bond prices are affine in their pricing factors, 

time-varying risk premiums can be estimated from market yields following the 

regression-based approach established by Adrian, Crump and Moench (2013). 

 

Given the documented effects of extreme weather events on output, inflation and 

macroeconomic uncertainty, climate shocks could affect the yield curve through two 

main channels: 

 

1. Monetary policy expectations: If investors anticipate that central banks will 

respond to an extreme weather event by adjusting policy rates, this should 

be reflected in the expected short rate path. 

2. Risk perceptions and term premiums: If extreme weather events alter 

perceptions of inflation risks, fiscal sustainability or economic uncertainty, 

they may influence the term premium. 
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By applying this decomposition, we aim to understand how investors perceive the 

macroeconomic consequences of climate shocks and whether their pricing of 

sovereign debt aligns with macroeconomic theory. We also investigate which state 

variables shape the cross-sectional and time-series variation in yield responses, with 

a particular focus on fiscal capacity. Importantly, since we rely on local currency yields, 

our setting does not focus on the direct credit risk concerns of international investors. 

To the best of our knowledge, ours is the first study to examine the immediate impact 

of extreme weather events on the term structure of sovereign yields and its underlying 

components. 

 

3. Data and empirical approach 

3.1 Data 

Extreme weather events  

To identify extreme weather events and their magnitude, we rely on the EM-DAT 

database provided by the Centre for Research on the Epidemiology of Disasters at the 

Université Catholique de Louvain. EM-DAT systematically records country-level 

human and economic losses from disasters that meet at least one of the following 

criteria: (i) at least 10 fatalities, (ii) at least 100 affected individuals, (iii) an official 

declaration of a state of emergency or (iv) a call for international assistance. This 

dataset is widely used in cross-disciplinary research on disaster impacts. 

 

We focus exclusively on extreme weather events that can be linked to climate change, 

categorised as follows: 

 

1. Meteorological events: storms, extreme temperatures, fog. 

2. Hydrological events: floods and landslides. 

3. Climatological events: droughts, glacial lake outbursts, wildfires. 

 

Other natural disasters in EM-DAT – such as earthquakes, tsunamis, volcanic 

eruptions and epidemics are excluded because they are less directly related to climate 

change. EM-DAT compiles its data from a wide range of sources, including 

government agencies, United Nations bodies, NGOs, international aid organisations, 
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insurance firms, research institutes and the press (Centre for Research on the 

Epidemiology of Disasters 2025). 

 

For our baseline analysis with daily data, we define the occurrence of an extreme 

weather event using an indicator variable equal to one on days when EM-DAT records 

a disaster in a given country. To distinguish between smaller and larger events, we 

measure the human impact as the sum of reported deaths, homeless individuals and 

those classified as affected by the event in the EM-DAT dataset. This is in line with 

much of the literature. Following previous works studying the macroeconomic effects 

of extreme weather events, we focus on larger events. Specifically, we compute the 

median human impact across all events of a given country in the EM-DAT database 

since its inception and then restrict our empirical analysis to the largest 50% of events 

that also coincide with our available yield data. This allows us to focus on the larger 

events per country while maintaining a sufficient panel across countries and time. That 

said, the absolute size of the impact varies strongly across countries.5 

 

Yield curve data 

To examine the impact of extreme weather events on sovereign debt yields, we use 

local-currency zero-coupon yields sourced from Bloomberg. Specifically, we use a 

dataset provided by the International Monetary Fund (IMF), which applies the 

methodology of Adrian, Crump and Moench (2013) to a large cross-country panel. This 

dataset has been employed in several studies, including Moench (2019) and Adrian et 

al. (2019), which analyse global bond yield co-movements, and more recently, Adrian 

et al. (2024), which examines the effects of US monetary policy shocks on global 

sovereign yields and their components. 

 

Our main sample consists of 15 advanced economies and nine emerging markets – a 

panel well-suited to our research question. These countries feature developed financial 

markets and institutions but vary in their exposure to climate risks. In addition, we 

conduct a separate analysis on 10 African economies, nine of which are in sub-

Saharan Africa, to provide supplementary evidence. However, due to data constraints, 

 

5  The ultimate count of disasters in a given country can be more or less than 50% of the total 

number depending on the availability of yield curve data for the respective country. 
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the availability of sovereign yield data is more limited in this sample. For these 

countries we rely on par yield curves from Bloomberg’s BVAL dataset, following Du 

and Schreger (2016), as proxies for market-based zero-coupon yield curves. An 

overview of all countries considered, data availability and the respective number of 

extreme weather events can be found in Table A.1. 

 

Macroeconomic and financial data  

We obtain additional macroeconomic and financial data from three primary sources. 

Exchange rates are obtained from Bloomberg. Macroeconomic data such as inflation 

rates, growth rates or debt ratios are obtained from the IMF Data Portal. We also use 

information on climate vulnerability from the IMF’s Climate Change Indicators dataset. 

To study the fiscal state of emerging markets we rely on the World Bank database for 

fiscal space based on Kose et al. (2022) and specifically use the foreign currency long-

term sovereign debt ratings index. 

 

3.2 Baseline local projections 

Our empirical strategy is based on local projections, a flexible methodology introduced 

by Jordà (2005). This approach allows us to estimate impulse response functions 

without imposing strong parametric restrictions, making it well-suited to capturing the 

dynamic effects of extreme weather events on bond yields. Under mild assumptions, 

local projections yield estimates consistent with traditional VAR models, as 

demonstrated by Plagborg-Møller and Wolf (2021). We estimate the following 

specification: 

 

 Δ𝑖,ℎ𝑦𝑡
(𝑛)

= β0,ℎ
(𝑛)

+ β1,ℎ
(𝑛)

ω𝑖,𝑡 + 𝑋𝑖,𝑡 + ε𝑖,ℎ,𝑡
(𝑛)

 (2) 

 

where  

 

 Δ𝑖,ℎ𝑦𝑖,𝑡
(𝑛)

= 𝑦𝑖,𝑡+ℎ
(𝑛)

− 𝑦𝑖,𝑡−1
(𝑛)

  

 

is the ℎ-period cumulative change of a yield (component) of a bond with maturity 𝑛 for 

country 𝑖 . Then 𝛽1,ℎ
(𝑛)

is the coefficient of interest measuring the cumulative yield 

(component) change following an extreme weather event. In our baseline specification 
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based on daily data, ω𝑖,𝑡 is a dummy variable equal to one if an extreme weather event 

occurred in country 𝑖 on day 𝑡. In our monthly regressions, 𝜔𝑖,𝑡 measures the number 

of events occurring in country 𝑖 in month 𝑡. As part of our vector of control variables 𝑋, 

we include three lags of the yield component (𝑦𝑖,𝑡−1, 𝑦𝑖,𝑡−2, 𝑦𝑖,𝑡−3)  to account for 

potential serial yield correlations. We also control for lagged annual values of CPI 

inflation and GDP growth and country 𝑖’s exchange rate in relation to the US dollar 

(and the euro in the case of the United States). Finally, we also include year fixed 

effects to account for low-frequency shifts in global yields unrelated to natural 

disasters. For individual country estimates, we report Newey-West standard errors 

(Newey and West 1987) to correct for autocorrelation and heteroskedasticity. In panel 

regressions, we compute Driscoll-Kraay standard errors (Driscoll and Kraay 1998) to 

account for cross-sectional dependence. 

 

3.3 State-dependent impulse responses 

As discussed in section 2, the economic consequences of extreme weather events 

may vary based on a country’s fiscal position. High-debt economies might experience 

more pronounced yield responses due to increased sovereign risk, whereas 

economies with less fiscal constraints may exhibit greater resilience. To capture this 

heterogeneity, we estimate state-dependent impulse responses following Auerbach 

and Gorodnichenko (2012) and others.6 Specifically, we modify equation 2 to allow for 

a smooth transition between high- and low-debt regimes: 

 

 Δ𝑖,ℎ𝑦𝑡
(𝑛)

= β0,ℎ
(𝑛)

+ β1,ℎ
(𝑛)

𝐹(𝑧𝑖,𝑡−1)ω𝑖,𝑡 + β2,ℎ
(𝑛)

(1 − 𝐹(𝑧𝑖,𝑡−1)) ω𝑖,𝑡 + 𝑋𝑖,𝑡 + ε𝑖,ℎ,𝑡
(𝑛)

 (3) 

   

where 𝑧𝑖,𝑡−1 is the state variable capturing fiscal conditions. For advanced economies this 

is measured as net public debt as a percentage of GDP, while for emerging markets this 

is measured by the World Bank sovereign debt ratings index. The transition function 

is defined as 

 

 

6  Works that have applied this approach to local projections include Tenreyro and Thwaites (2016) 

or Born, Müller and Pfeifer (2020).   
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𝐹(𝑧𝑡−1) =
𝑒𝑥𝑝 (θ

𝑧𝑡−1 − 𝑐
σ𝑧

)

1 + 𝑒𝑥𝑝 (θ
𝑧𝑡−1 − 𝑐

σ𝑧
)
 

 

(4) 

 

where 𝑐 and σ𝑧 are the median and standard deviation of 𝑧𝑡−1 across all countries in a 

given year. We set 𝜃 =  5 to ensure a smooth yet meaningful separation between fiscal 

regimes.7  

 

Finally, for estimating the state-dependent impulse response functions of the monthly year-

over-year consumer price index, we simplify equation 3 to 

 

 Δ𝑖,ℎπ𝑡 = β0,ℎ + β1,ℎ𝐹(𝑧𝑖,𝑡−1)ω𝑖,𝑡 + β2,ℎ (1 − 𝐹(𝑧𝑖,𝑡−1)) ω𝑖,𝑡 + 𝑋𝑖,𝑡 + ε𝑖,ℎ,𝑡
(𝑛)

 (5) 

 

where the control vector 𝑋  only includes three lags of the consumer price index. 

Overall, our empirical approach leverages local projections to estimate the impact of 

extreme weather events on sovereign bond yields. The use of state-dependent 

impulse responses allows us to examine how these effects differ based on fiscal 

conditions, providing new evidence on the interaction between climate risk and 

sovereign credit markets. By applying a flexible econometric framework, we contribute 

to the growing literature on climate finance and sovereign debt sustainability. 

 

4. Results 

4.1 Basic yield responses 

Estimating impulse response functions in line with equation 2 reveals distinct patterns 

across country groups. Figure 1 presents results for the two-year yield and its 

components (left panel) and 10-year yield and components (right panel) for advanced 

economies. The blue solid lines show the estimated β1,ℎ coefficients, which provide the 

mean impulse response function. The grey shaded areas capture the 90% confidence 

band around these mean estimates.  

  

 

7  The estimated functions are shown in Annex B. 
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Figure 1: Panel impulse responses of advanced economies 

Note: The figure shows impulse response functions of the daily two-year and 10-year yield and its expected short 

rate and term premium components to the largest 50% of extreme weather events, as specified in equation 2. The 

left panel shows the impulse responses of the two-year maturity and the right panel of the 10-year maturity. The 

sample period follows data availability and is summarised in Table A.1. We use Driscoll-Kraay standard errors and 

show confidence bands at the 90% level. 

 

For both maturities, we see a small uptick in yields. This increase after a natural 

disaster is driven by growth in both the short rate component and the term premium. 

While the former rises particularly over the first 20 to 30 days after the event, the term 

premium increases more persistently. The corresponding results for the emerging 

market panel are provided in Figure C.15. Here, the responses are mixed and do not 

show a clear pattern. While two-year yields and their components appear to be little 
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affected by disasters, 10-year yields tend to decline about two to three months after 

these events. 

 

These initial findings motivate a separation of advanced and emerging economies, 

consistent with prior studies such as Felbermayr and Gröschl (2014). Structural 

differences – including institutional strength, fiscal and monetary policy frameworks, 

and access to liquid financial markets – could drive the observed divergence in yield 

responses across these groups. However, even within these broad categories, there 

is substantial cross-country heterogeneity, suggesting that aggregate results may 

obscure important underlying heterogeneity. To further explore this variation, we 

extend our analysis using state-dependent local projections, allowing us to assess how 

sovereign bond markets respond to disaster shocks under different fiscal conditions.8  

 

4.2 State-dependent responses: advanced economies 

To explore the heterogeneous yield responses observed in section 4.1, we estimate 

state-dependent local projections, using a country’s fiscal position as the state variable. 

This approach is motivated by the transmission channels discussed in section 2 and 

aligns naturally with sovereign debt dynamics. Countries with high debt levels may 

experience stronger fiscal pressures following extreme weather events, as 

governments typically provide disaster relief and post-disaster economic support. Such 

responses can, in turn, influence growth and inflation expectations, shaping yield 

dynamics. Governments may also issue additional debt to finance these expenditures, 

affecting bond supply along the yield curve. Finally, in some cases, central banks may 

consider fiscal sustainability in their policy decisions, which could impose constraints 

on monetary policy.9 

 

Short-term yield response 

Figure 2 presents daily impulse response functions of yield components for high-debt 

countries (left panel) and low-debt countries (right panel), estimated with equation 3. 

 

8  Results for selected individual countries are presented in Figure C.16. 

9  We also considered other potential state variables, such as climate vulnerability or attention to 

climate change. However, we did not find much evidence suggesting that these variables help 

explain heterogeneity in the yield responses across countries. 
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The results suggest limited short-term effects for high-debt economies, with only the 

term premium exhibiting a positive drift that is borderline statistically significant. In 

contrast, low-debt economies show a statistically and economically significant increase 

in short rate expectations, which persists for approximately 40 days before reverting to 

pre-shock levels. The term premium, however, remains unchanged in this group. The 

results are similar at the longer end of the yield curve, although the magnitude of the 

response is slightly smaller for short rate expectations (see Figure C.18). This is 

plausible as policy rate adjustments in response to natural disasters should be 

temporary, rather than driving average short rate expectations over longer periods of 

time.  

 

These initial findings suggest that investors price in higher interest rate risk in high-

debt economies, whereas in low-debt economies they primarily adjust short rate 

expectations in response to the shock. However, both effects are transitory, reflecting 

a temporary increase in uncertainty surrounding extreme weather events. This is 

particularly relevant for disasters with delayed economic repercussions, where the full 

extent of damages and the policy responses to these events only become evident over 

time.  
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Figure 2: State-dependent panel impulse responses of advanced economies (daily)  

Note: The figure shows impulse response functions of the daily two-year yield and its expected short rate and term 

premium components to the largest 50% of extreme weather events, as specified in equation 3. The left panel 

shows the impulse responses of countries in a high debt-to-GDP state and the right panel in a low debt-to-GDP 

state. The sample period follows data availability and is summarised in Table A.1 We use Driscoll-Kraay standard 

errors and show confidence bands at the 90% level. 

 

Longer-term yield response  

To capture the longer-term dynamics, we estimate monthly impulse response 

functions, which provide a broader perspective once investors have more certainty 

about the economic and fiscal implications of the shock. The indicator variable in 

equation 3 captures the number of events per month. The results, shown in Figure 3, 

suggest that the short-term daily responses observed earlier serve as precursors to 
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the longer-term effects: for high-debt economies, the term premium gradually rises, 

leading the overall yield response. For low-debt economies, short rate expectations 

increase, consistent with anticipated monetary policy tightening in response to 

inflationary pressures. Again there are similar impulse responses at the longer end of 

the yield curve, but in smaller magnitude in the short rate expectations (see Figure 

C.19).  

 

Figure 3: State-dependent panel impulse responses of advanced economies (monthly) 

Note: The figure shows impulse response functions of the monthly two-year yield and its expected short rate and 

term premium components to the largest 50% of extreme weather events, as specified in equation 3. The left panel 

shows the impulse responses of countries in a high debt-to-GDP state and the right panel in a low debt-to-GDP 

state. The sample period follows data availability and is summarised in Table A.1. We use Driscoll-Kraay standard 

errors and show confidence bands at the 90% level. 
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State-dependent inflation response 

To further explore these mechanisms, we estimate state-dependent impulse 

responses for year-over-year CPI inflation at a monthly frequency. The results, shown 

in Figure 4, highlight a striking asymmetry in the inflation response between high- and 

low-debt advanced economies. In highly indebted countries, inflation declines for 

approximately 18 months before gradually reverting to pre-shock levels. In low-debt 

economies, inflation rises immediately and remains persistently elevated over the two-

year horizon.  

 

Figure 4: State-dependent panel impulse responses of advanced economies (CPI) 

Note: The figure shows impulse response functions of the monthly year-over-year consumer price index to the 

largest 50% of extreme weather events, as specified in equation 3. The exchange rate, CPI and GDP growth are 

omitted from the control variables in this specification. The left panel shows the impulse responses of countries in 

a high debt-to-GDP state and the right panel in a low debt-to-GDP state. The sample period follows data availability 

and is summarised in Table A.1. We use Driscoll-Kraay standard errors and show confidence bands at the 90% 

level. 

 

These findings align with existing evidence on the growth-inflation nexus following 

extreme weather events. For high-debt economies, the initial decline in inflation is 

consistent with weaker growth (see, for example, Felbermayr and Gröschl (2014)), 

while the subsequent rebound coincides with a delayed increase in term premiums. 

Notably, the expected short-term rate path remains unchanged, potentially reflecting 

concerns over debt sustainability and the fiscal burden of higher interest rates. In 

contrast, inflationary pressures in low-debt economies emerge immediately after the 

event. This is in line with Parker (2018) and likely driven by stronger disaster relief 

spending and capital stock replenishment. This inflationary response coincides with a 

statistically significant rise in short rate expectations, suggesting that investors 

anticipate a monetary policy tightening to counteract rising prices.  
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4.3 State-dependent responses: emerging economies 

Following the analysis of advanced economies, we investigate state-dependent 

responses for emerging market economies. However, instead of using the debt-to-

GDP ratio as the state variable, we rely on the World Bank’s foreign currency long-

term sovereign debt ratings index as a proxy for a country’s fiscal health. This helps 

mitigate potential endogeneity concerns given that a low debt-to-GDP ratio may itself 

reflect limited access to financial markets, making it an unreliable indicator of fiscal 

strength. Since credit rating agencies incorporate these institutional and fiscal risks 

into their assessments, sovereign credit ratings should provide a more accurate proxy 

for fiscal conditions in emerging markets.  

 

Short-term yield response 

The daily impulse response functions for emerging markets reveal less pronounced 

patterns than those observed for advanced economies. In countries with weak credit 

ratings – indicating fragile fiscal conditions – both short rate expectations and the term 

premium decline temporarily. However, these responses exhibit weak statistical 

significance. 

 

For higher-rated economies, the short-term response differs. We observe a weakly 

positive drift in short rate expectations, while the term premium remains unchanged. 

This pattern bears some similarity to the initial responses observed in our panel of 

advanced economies, where fiscally stronger countries exhibit a temporary rise in 

expected policy rates. The respective impulse response functions for emerging 

economies are presented in Figure 5. In line with advanced economies, the longer end 

of the yield curve responds similarly, with the response of short rate expectations being 

of a smaller magnitude (see Figure C.20). 
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Figure 5: State-dependent panel impulse responses of emerging markets (daily) 

Note: The figure shows impulse response functions of the daily two-year yield and its expected short rate and term 

premium components to the largest 50% of extreme weather events, as specified in equation 3. The left panel 

shows the impulse responses of countries in a low rating state and the right panel in a high rating state. The sample 

period follows data availability and is summarised in Table A.1. We use Driscoll-Kraay standard errors and show 

confidence bands at the 90% level. 
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Long-term yield response 

Unlike in advanced economies – where the short rate response provides useful insight 

into longer-term yield dynamics – the emerging market panel exhibits more divergent 

patterns over longer time periods (see Figure 6). In fiscally constrained economies, 

policy rate expectations remain largely unchanged, while the term premium exhibits a 

slight downward trend. This is, however, only weakly statistically significant. In higher-

rated economies, the longer-term response is quite different from the short-term 

findings. We observe a statistically and economically significant decline in expected 

average short rates, suggesting that investors anticipate monetary policy easing in 

response to the economic shock. At the same time, the term premium rises, potentially 

reflecting increased inflation risk and expectations of higher government bond 

issuance – both of which contribute to declining bond prices and higher yields at longer 

maturities. This is again mirrored for longer maturity yields, as shown in Figure C.21. 
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Figure 6: State-dependent panel impulse responses of emerging markets (monthly) 

Note: The figure shows impulse response functions of the monthly two-year yield and its expected short rate and 

term premium components to the largest 50% of extreme weather events, as specified in equation  3. The left panel 

shows the impulse responses of countries in a low rating state and the right panel in a high rating state. The sample 

period follows data availability and is summarised in Table A.1. We use Driscoll-Kraay standard errors and show 

confidence bands at the 90% level. 
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State-dependent inflation response 

The inflation responses in emerging markets are similar to those observed in advanced 

economies, particularly among fiscally weaker countries. As presented in Figure 7, 

inflation declines in the aftermath of extreme weather events, followed by a gradual 

return to the pre-shock level. The larger magnitude of this effect in comparison to 

advanced economies is consistent with the substantially more negative impact of 

extreme weather events on growth documented in Fomby, Ikeda and Loayza (2013) 

or Felbermayr and Gröschl (2014). 

 

Figure 7: State-dependent panel impulse responses of emerging markets (CPI)  

Note: The figure shows impulse response functions of the monthly year-over-year consumer price index to 

the largest 50% of extreme weather events, as specified in equation 3. The exchange rate, CPI and GDP growth 

are omitted from the control variables in this specification. The left panel shows the impulse responses of 

countries in a low rating state and the right panel in a high rating state. The sample period follows data 

availability and is summarised in Table A.1. We use Driscoll-Kraay standard errors and show confidence 

bands at the 90% level. 

 

However, for higher-rated emerging market economies, inflation remains largely 

unchanged, unlike the persistent inflationary pressures observed in their advanced 

economy counterparts. This could suggest that in emerging markets the opposing 

forces of economic contraction from the shock and government-led recovery efforts 

largely offset each other, resulting in a muted overall inflation response. 

 

Taken together, these findings highlight important differences between the responses 

of advanced and emerging economies: in fiscally constrained emerging markets, 

inflation and short rate expectations behave similarly to their advanced economy 

counterparts, with initial declines followed by a reversion to the mean. In higher-rated 

emerging markets, inflation remains unchanged, possibly due to offsetting effects 



 

24 
 

between the economic shock and subsequent disaster recovery efforts. Unlike in 

advanced economies, investors appear to anticipate monetary policy easing in 

response to the shock, leading to declining short rate expectations. In addition, 

expectations of increased government borrowing may contribute to a higher term 

premium. These results underscore key differences in how sovereign debt markets 

adjust to extreme weather shocks, shaped by both institutional capacity and monetary-

fiscal interactions. They also underline the importance of accounting for state 

dependencies in the transmission of natural disaster shocks on the macroeconomy 

and sovereign debt markets, which the existing literature has not yet considered. 

 

4.4 Indicative evidence: African countries 

Beyond our analysis of advanced and emerging economies, we also examine a panel 

of African countries, including Botswana, Egypt, Ghana, Kenya, Mauritius, Namibia, 

Nigeria, South Africa, Uganda and Zambia. Since we do not have a yield 

decomposition for these countries and given the smaller sample size, these findings 

should be interpreted as indicative rather than conclusive evidence.  

 

Despite these limitations, the estimated impulse response functions reveal notable 

insights. The figures are shown in Annex D to conserve space. First, the economic 

magnitude of yield responses in African markets is substantially larger than in 

advanced or emerging economies. However, the broad responses align closely with 

our findings for emerging markets: in fiscally constrained African countries (proxied by 

weaker sovereign ratings), yields initially decline, followed by no clear directional 

response – mirroring patterns observed in weaker-rated emerging markets. In fiscally 

stronger African countries, yields show a persistent downward trend in line with higher-

rated emerging markets. The impulse responses of yields (Figure D.23) closely 

resemble the state-dependent response of inflation, but with a substantially larger 

magnitude for lower-rated countries and a smaller magnitude for higher-rated 

countries. 

 

These findings suggest that sovereign bond markets in African economies respond 

similarly to those in other emerging markets, albeit with amplified magnitudes. While 

the underlying mechanisms require further investigation, these results highlight the 

heightened sensitivity of African bond yields to extreme weather shocks, potentially 
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reflecting lower market depth, higher risk premiums and more volatile investor 

expectations. 

 

5. Conclusion 

This paper has examined the impact of extreme weather events on the term structure 

of sovereign bond yields, applying the yield decomposition framework of Adrian, 

Crump and Moench (2013) and using state-dependent local projections to capture 

heterogeneity across countries. Using a broad panel of advanced, emerging and 

African economies, our results provide novel evidence of how fiscal capacity influences 

the transmission of climate shocks to sovereign debt markets. 

 

Our findings indicate that extreme weather events affect sovereign bond yields through 

distinct channels, with heterogeneous responses across groups of countries. Among 

advanced economies, low-debt countries experience a significant rise in the expected 

short rate path, consistent with investors anticipating a monetary tightening in response 

to inflationary pressures following such events. In contrast, high-debt countries 

primarily exhibit a rise in term premiums, suggesting that investors price in higher 

interest rate risk rather than a policy rate adjustment. 

 

In emerging markets, the responses are more nuanced. Fiscally constrained 

economies have muted yield responses, potentially reflecting limited fiscal space to 

respond to climate shocks. In contrast, emerging markets with a better credit rating 

experience a decline in short rates and a rise in term premiums, suggesting that 

investors anticipate monetary easing and increased debt issuance following disasters. 

These results highlight the role of institutional strength and policy credibility in shaping 

financial market reactions to climate risk. 

 

Our indicative evidence for African economies suggests that bond markets in these 

countries exhibit amplified yield responses compared to other emerging markets. 

Fiscally constrained countries show initial declines in yields, while countries with higher 

credit ratings exhibit persistent downward trends, mirroring patterns observed in other 

emerging economies. These findings suggest that lower market depth and heightened 

risk premiums may amplify the financial effects of climate shocks in African economies. 
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Policy and research implications  

Our results underscore the critical role of fiscal capacity in shaping the macroeconomic 

and financial consequences of extreme weather events. Policymakers should consider 

fiscal sustainability as a key factor in climate risk mitigation, as countries with higher 

debt burdens appear more vulnerable to financial market disruptions following extreme 

weather events. Similarly, central banks must carefully balance monetary policy trade-

offs, as climate shocks can generate both inflationary pressures and financial stability 

concerns depending on a country’s fiscal position. 

 

From a research perspective, future work could explore broader state dependencies 

in financial spillovers, including the impact of fiscal constraints on private sector 

borrowing costs, corporate bond markets and financial stability risks following extreme 

weather events. Further investigation into the interaction between climate shocks, 

fiscal policy and central bank responses would provide deeper insights into the 

macroeconomic management of climate risks. 

 

Final remarks 

As climate change continues to make extreme weather events more frequent and 

severe, it is becoming increasingly important to understand the impact of these events 

on sovereign debt markets. Our findings contribute to the growing literature on climate 

finance by demonstrating how fiscal constraints and investor expectations shape 

sovereign yield responses to climate shocks. Future research on the long-term 

implications of climate risk for debt sustainability and monetary-fiscal coordination will 

be essential for designing resilient economic policies in an era of increasing 

environmental uncertainty. 
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Annexures 

Annex A: Data availability 

Table A.1 presents data availability by country as well as the country group 

composition used in our three panels. The start date is determined by the availability 

of yield data. The number of events corresponds to all events from that start date until 

the end of our sample. The number of large events corresponds to the largest 50% of 

events, as measured by the human impact over the entirety of events in the EM-DAT 

database for a given country. This allows us to capture longer-term trends in the 

intensity of extreme weather events despite the comparably short sample period of our 

yield data. Thus, the ultimate count of large disasters in a given country can be more 

or less than 50% of the total number depending on the availability of yield curve data 

for the respective country. Table A.2 presents an overview of large events by disaster 

type and country.  
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Table A.1: Summary of country-specific sample characteristics 

 

 

 

  

Country Start date End date Events Large 

events 

Country group 

Belgium 2000-02-01 2023-03-03 32 15 Advanced economies 

Canada 2000-02-01 2023-03-03 67 34 Advanced economies 

Denmark 2000-02-01 2023-03-03 8 3 Advanced economies 

France 2000-02-01 2023-03-03 99 60 Advanced economies 

Germany 2000-02-01 2023-03-03 53 25 Advanced economies 

Ireland 2000-02-01 2023-03-03 12 5 Advanced economies 

Israel 2005-03-31 2023-03-03 8 4 Advanced economies 

Italy 2000-02-01 2023-03-03 67 30 Advanced economies 

Netherlands 2000-02-01 2023-03-03 20 12 Advanced economies 

Portugal 2000-02-01 2023-03-03 23 11 Advanced economies 

Spain 2000-02-01 2023-03-03 51 24 Advanced economies 

Sweden 2000-02-01 2023-03-03 7 4 Advanced economies 

Switzerland 2000-02-01 2023-03-03 28 16 Advanced economies 

United Kingdom 2000-02-01 2023-03-03 53 31 Advanced economies 

United States 2000-02-01 2023-03-03 523 284 Advanced economies 

Brazil 2007-03-27 2023-03-03 81 45 Emerging markets 

China 2004-04-28 2023-03-03 394 216 Emerging markets 

Colombia 2006-04-28 2023-03-03 76 44 Emerging markets 

Czech Republic 2000-12-15 2023-03-03 25 12 Emerging markets 

Hungary 2001-03-16 2023-03-03 16 8 Emerging markets 

Peru 2006-05-01 2023-03-03 44 24 Emerging markets 

Poland 2000-12-15 2023-03-03 39 20 Emerging markets 

Russia 2005-03-29 2022-03-31 46 30 Emerging markets 

South Africa 2000-02-01 2023-03-03 60 31 Emerging markets 

Botswana 2014-07-30 2023-03-03 2 1 African markets 

Egypt 2011-10-10 2023-03-03 6 4 African markets 

Ghana 2014-07-15 2023-03-03 12 3 African markets 

Kenya 2011-11-09 2023-03-03 17 10 African markets 

Mauritius 2018-06-04 2023-03-03 2 0 African markets 

Namibia 2014-07-10 2023-03-03 3 0 African markets 

Nigeria 2011-11-07 2023-03-03 19 14 African markets 

South Africa 2000-02-01 2023-03-03 60 31 African markets 

Uganda 2020-11-24 2023-03-03 7 3 African markets 

Zambia 2015-12-03 2023-03-03 6 2 African markets 
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Table A.2: Number of large events by country and disaster category 

Country Storms Extreme 

temperature 

Floods Droughts Wildfires Mass 

movement 

(wet) 

Belgium 2 7 6 0 0 0 

Canada 4 1 24 0 5 0 

Denmark 2 1 0 0 0 0 

France 18 8 32 0 2 0 

Germany 14 4 7 0 0 0 

Ireland 1 1 3 0 0 0 

Israel 2 0 0 0 2 0 

Italy 5 2 20 0 1 2 

Netherlands 7 5 0 0 0 0 

Portugal 1 2 3 0 5 0 

Spain 2 2 17 0 3 0 

Sweden 2 1 1 0 0 0 

Switzerland 8 2 3 0 0 3 

United Kingdom 6 3 22 0 0 0 

United States 143 3 81 0 55 2 

Brazil 2 0 42 1 0 0 

China 88 3 120 2 0 3 

Colombia 3 0 37 0 0 4 

Czech Republic 2 3 7 0 0 0 

Hungary 2 0 6 0 0 0 

Peru 0 2 20 0 0 2 

Poland 8 4 8 0 0 0 

Russia 0 1 26 0 2 1 

South Africa 10 0 18 1 2 0 

Botswana 0 0 1 0 0 0 

Egypt 1 1 2 0 0 0 

Ghana 0 0 3 0 0 0 

Kenya 0 0 10 0 0 0 

Mauritius 0 0 0 0 0 0 

Namibia 0 0 0 0 0 0 

Nigeria 1 0 13 0 0 0 

South Africa 10 0 18 1 2 0 

Uganda 0 0 3 0 0 0 

Zambia 0 0 2 0 0 0 
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Figure A.8: Distribution (kernel density estimation) of impact measures by country (page 1) 
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Figure A.9: Distribution (kernel density estimation) of impact measures by country (page 2) 
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Figure A.10: Distribution (kernel density estimation) of impact measures by country (page 3)  
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Figure A.11: Distribution (kernel density estimation) of impact measures by country (page 4) 
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Figure A.12: Distribution (kernel density estimation) of impact measures by country (page 5) 
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Annex B: State transition function 

We use smooth transition functions to estimate state-dependent impulse response 

functions, as outlined in section 3.3. Figures B.13, B.14 and B.15 illustrate the 

functional forms per year for the three country panels. As discussed in Annex A, data 

availability constraints mean that not all countries in the sample have observations 

starting in 2000. Consequently, the limited number of available countries in earlier 

years may reduce the reliability of the transition functions. To account for this, we use 

these plots to determine the appropriate start year for each panel. Based on data 

coverage and transition function behaviour, we retain 2000 as the start year for 

advanced economies, while setting 2005 for emerging markets and 2014 for African 

economies. 

 

Figure B.13: Smooth state transition function: advanced economies 

Note: The figure shows the estimated smooth state transition function, as specified in equation 4. We estimate a 

new transition function across countries for each year. The state variable for advanced economies is the lagged net 

debt in % of GDP. The sample period follows data availability and is described in Table A.1. 
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Figure B.14: Smooth state transition function: emerging markets  

Note: The figure shows the estimated smooth state transition function, as specified in equation 4. We estimate a 

new transition function across countries for each year. The state variable for emerging markets is the lagged World 

Bank foreign currency long-term sovereign debt ratings index. The sample period follows data availability and is 

described in Table A.1. 
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Figure B.15: Smooth state transition function: African markets 

Note: The figure shows the estimated smooth state transition function, as specified in equation 4. We estimate a 

new transition function across countries for each year. The state variable for African markets is the lagged World 

Bank foreign currency long-term sovereign debt ratings index. The sample period follows data availability and is 

described in Table A.1. 
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Annex C: Additional results 

Figure C.16: Panel impulse responses of selected countries 

 

Note: The figure shows impulse response functions of the daily two-year yields to the largest 50% of extreme 

weather events, as specified in equation 2. The sample period follows data availability and is described in Table A.1. 

We use Newey-West standard errors and show confidence bands at the 90% level. 
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Figure C.17: Panel impulse responses of emerging markets 

 

Note: The figure shows impulse response functions of the daily two-year and 10-year yield and its expected short 

rate and term premium components to the largest 50% of extreme weather events, as specified in equation 2. The 

left panel shows the impulse responses of two-year maturity and the right panel of 10-year maturity. The sample 

period follows data availability and is described in Table A.1. We use Driscoll-Kraay standard errors and show 

confidence bands at the 90% level.
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Figure C.18: State-dependent panel impulse responses of advanced economies (daily) 

Note: The figure shows impulse response functions of the daily 10-year yield and its expected short rate and term 

premium components to the largest 50% of extreme weather events, as specified in equation 3. The left panel 

shows the impulse responses of countries in a high debt-to-GDP state and the right panel in a low debt-to-GDP 

state. The sample period follows data availability and is described in Table A.1. We use Driscoll-Kraay standard 

errors and show confidence bands at the 90% level. 
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Figure C.19: State-dependent panel impulse responses of advanced economies (monthly) 

Note: The figure shows impulse response functions of the daily 10-year yield and its expected short rate and term 

premium components to the largest 50% of extreme weather events, as specified in equation 3. The left panel 

shows the impulse responses of countries in a high debt-to-GDP state and the right panel in a low debt-to-GDP 

state. The sample period follows data availability and is described in Table A.1. We use Driscoll-Kraay standard 

errors and show confidence bands at the 90% level. 
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Figure C.20: State-dependent impulse responses of emerging markets (daily) 

Note: The figure shows impulse response functions of the daily 10-year yield and its expected short rate and term 

premium components to the largest 50% of extreme weather events, as specified in equation 3. The left panel 

shows the impulse responses of countries in a low rating state and the right panel in a high rating state. The sample 

period follows data availability and is described in Table A.1. We use Driscoll-Kraay standard errors and show 

confidence bands at the 90% level. 
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Figure C.21: State-dependent panel impulses of emerging markets (monthly) 

Note: The figure shows impulse response functions of the monthly 10-year yield and its expected short rate and 

term premium components to the largest 50% of extreme weather events, as specified in equation 3. The left panel 

shows the impulse responses of countries in a low rating state and the right panel in a high rating state. The sample 

period follows data availability and is described in Table A.1. We use Driscoll-Kraay standard errors and show 

confidence bands at the 90% level. 
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Annex D: Additional results: African countries 

Figure D.22: State-dependent panel impulse responses of African markets (daily) 

Note: The figure shows impulse response functions of the daily two-year yield and its expected short rate and term 

premium components to the largest 50% of extreme weather events, as specified in equation 3. The left panel 

shows the impulse responses of countries in a low rating state and the right panel in a high rating state. The sample 

period follows data availability and is described in Table A.1. We use Driscoll-Kraay standard errors and show 

confidence bands at the 90% level. 

 

 

 

Figure D.23: State-dependent panel impulse responses of African markets (monthly) 

Note: The figure shows impulse response functions of the monthly two-year yield and its expected short rate and 

term premium components to the largest 50% of extreme weather events, as specified in equation 3. The left panel 

shows the impulse responses of countries in a low rating state and the right panel in a high rating state. The sample 

period follows data availability and is described in Table A.1. We use Driscoll-Kraay standard errors and show 

confidence bands at the 90% level. 

 

 

 

 

 



 

45 

 

Figure D.24: State-dependent panel impulse responses of African markets (daily) 

Note: The figure shows impulse response functions of the daily 10-year yield and its expected short rate and term 

premium components to the largest 50% of extreme weather events, as specified in equation (3). The left panel 

shows the impulse responses of countries in a low rating state and the right panel in a high rating state. The sample 

period follows data availability and is described in Table A.1. We use Driscoll-Kraay standard errors and show 

confidence bands at the 90% level. 

 

 

 

Figure D.25: State-dependent panel impulse responses of African markets (monthly)  

The figure shows impulse response functions of the monthly 10-year yield and its expected short rate and term 

premium components to the largest 50% of extreme weather events, as specified in equation (3). The left panel 

shows the impulse responses of countries in a low rating state and the right panel in a high rating state. The sample 

period follows data availability and is described in Table A.1. We use Driscoll-Kraay standard errors and show 

confidence bands at the 90% level.  
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Figure D.26: State-dependent panel impulse responses of African markets (CPI) 

Note: The figure shows impulse response functions of the monthly year-over-year consumer price index to the 

largest 50% of extreme weather events, as specified in equation (3). The exchange rate, CPI and GDP growth are 

omitted from the control variables in this specification. The left panel shows the impulse responses of countries in 

a low rating state and the right panel in a high rating state. The sample period follows data availability and is 

described in Table A.1. We use Driscoll-Kraay standard errors and show confidence bands at the 90% level. 
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