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Setting the scene

• Integrating nature into debt markets proves problematic

• Environmental-economic risks extend beyond the climate system (Pinzón et al., 2020,

NGFS-INSPIRE Study Group 2021)

• Although climate risks dominate World Economic Forum’s Global Risks Report biodiversity 
loss considered top 5 risks by likelihood and impact (WEF, 2021)

• Deforestation and species loss make pandemics such as Covid-19 more likely (Tollefson 
2020) bringing human and economic costs

• Reduced pollination, fisheries, timber production, and related ecosystem services could 
result in a decline in global GDP of $2.7 trillion annually by 2030 (Johnson et al., 2021)

Why nature-related risks matter for sovereign debt
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Setting the scene

• Markets and investors are trying to incorporate these risks into decision making

• toolkits

• sustainability strategies

• environmental, social and governance (ESG) criteria

• Taskforce on Nature-related Financial Disclosures (TNFD) seeks to create a framework for 
organisations to report and act on evolving nature-related risks, to support a shift in global 
financial flows away from nature-negative outcomes and toward nature-positive outcomes

• Sovereign debt – the world’s largest asset class not immune to these trends and risks but 
presents opportunities for financial innovation

• A consistent approach to integrating nature- and biodiversity-related risks into debt markets 
is long overdue

Why nature-related risks matter for sovereign debt
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Setting the scene

• The loss of ecosystem services on which large parts of the economy rely could cause output 
losses and rising unemployment, with adverse  effects on public finances

• As floods, droughts, and fires increase in frequency and intensity, in large part due to 
deforestation and ecosystem destruction, material risks to sovereign debt could rise

• Credit ratings that fail to reflect these risks may not only lose relevance but may ultimately 
undermine market stability as they are heavily relied upon by regulators and investors

• Countries protecting or enhancing biological assets could in principle see their 
creditworthiness improved

Role of sovereign ratings in sovereign debt markets
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Making risk metrics useful

• Investigate the effect of environment on sovereign 
ratings over the past 20 years.

• CRA methodologies do not include environment 
nor biodiversity as a ratings factor.

• But maybe nature loss has crept in as an “implicit 
factor” by influencing other credit-relevant 
variables.

• Caveat: future nature loss may differ from past 
trends, making any results difficult to interpret.

• Extending the ratings methodology from a leading 
CRA to explicitly incorporate nature-related risks 
under a range of future scenarios. 

• This approach offers a ‘forward-look’, and is 
capable of providing insights into the future
creditworthiness of nations.

• This approach will provide the foundations for an 
enhanced sovereign credit risk methodology.

back forward
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Some standards…

Natural science

Remain as close as 
possible to natural 

science! 

Economic 
principles

Use best available climate 
economics.

Real life ratings

Remain as close as 
possible to S&P’s actual 

credit rating methodology. 

AAA





Change in 2030 GDP under the partial ecosystem collapse 
scenario compared with the no-tipping point scenario (% of GDP)

Source: World Bank (2021): The Economic Case for nature



Rating changes due to partial nature collapse (in notches) 
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Model building and prediction process 
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• 3 scenarios of nature loss
• No further decline (toady’s world is locked in, no further degradation)

• Business as usual (degradation continues at current pace)

• Tipping points, or partial collapse scenario



What’s in the model?

• GDP per capita

• GDP growth rate

• Net General Govt Debt/GDP

• Narrow Net External Debt/CARs

• Current Account Balance/GDP

• General Government Balance/GDP

Predict 
Sovereign 
Ratings
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Pre- and post-shock sovereign ratings 
(partial nature collapse scenario) 
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Average rating change by rating category 
(in notches, classified by 2020 estimated rating) 
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does not rise and fall proportionately as we move along the rating scale.8 Instead, as ratings move down 
the scale default probabilities rise exponentially. For historical reasons (initially only highly creditworthy 
issuers were seeking a rating) there is far more granularity at the top of rating scale then at the very 
bottom. In other words, a sovereign with a very low rating in the B category has hardly anywhere to go 
down when its credit fundamentals worsen. That’s why ratings tend to be stickier in the B category.9 It 
takes a bigger shift in fundamentals to move ratings than in other categories. This can explain why 
sovereigns starting off in the B category appear to be better shielded from downgrades. 

 

Figure 6: Average rating change by rating category (in notches, classified by 2020 estimated rating) 

 

 

To partly correct for this technical bias that underestimates the impact on creditworthiness for lower-

rated sovereigns, we convert the alphabetical ratings into empirically observed probabilities of default 

(PD). Rating agencies publish on an annual basis default and transition statistics for all asset classes, 

including sovereigns. In those publications the agencies described how the ratings have performed over 

time. In doing so they apply different time horizons, with five and 10 years being the most commonly used. 

                                                             
8 This implies that the creditworthiness does not move linearly with the probability of default. Therefore, if country 
X is downgraded by one notch it does not infer an equivalent effect on probability of default to what country Y might 
experience. 
9 According to transition data by S&P Global (2021, Table 39) spanning 1975-2020, 17.1% of all sovereigns rated B-, 
B, or B+ still had the same rating 10 years later. that proportion is lower for sovereigns rated in other categories 
except for the ones at the top of the scale. the corresponding numbers for BB, BBB, and A are 10.2%, 15.8% and 
14.3%, respectively. 
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Average PD change by rating category (in % points, 
classified by 2020 estimated rating)
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Figure 8 shows how the likelihood of default differs across rating categories. As expected, we can see the 
vulnerability off sovereigns rated in the speculative categories increasing. The above-mentioned rating 
stickiness still needs to the B category appearing less at risk of a partial collapse in ecosystem services then 
BB rated sovereigns. At the other end of the scale, Figure 8 demonstrates forcefully that nature risks are 
predominantly something for lower rated sovereigns to worry about. AAA or AA-rated sovereigns 
experience negligible risk to solvency, and even A-rated sovereigns appear resilient. 

 

Figure 8: Average PD change by rating category (in % points, classified by 2020 estimated rating) 

 

 

Figure 9 provides more PD detail on a country-by-country basis. There is no sovereign for which PD would 
increase as much ask for Bangladesh (41%), with Ethiopia and India not far behind. Any PD increase above 
10% should be considered substantial. 10% is currently in the range of the 10-year default probability of a 
BB rated sovereign. BB bonds are considered speculative investments. Adding speculative risks to an often 
already high PD to begin with poses significant solvency concerns. Six countries (Bangladesh, Ethiopia, 
Madagascar, Angola, DRC, and Pakistan) would default with a probability of over 50% (see Figure 10). 
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PD without and with partial nature collapse (%) 

 11 

Figure 9: Change in Probability of default (% points) 

 

 

Figure 10: PD without and with partial nature collapse (%)  
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Cost of capital calculations using two methods

Economic Literature Market data

Conversion between sovereign downgrades into yields for lower bound is based on 

Afonso et al. (2012) and for higher bound on Gande & Parsley (2005), whereby 1 

notch sovereign downgrade increases sovereign bond spread by 0.08% and 0.12% 

respectively.

Change in corporate OAS spreads by rating category (interpolated for rating qualifiers, 

avg. 1996-2021) related to estimated rating change.
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• Biodiversity & ES collapse have potentially significant impacts on credit ratings, default 
probabilities, and cost of capital

• ES-dependent economies have a choice: pay now to invest in nature, or pay later 
through higher borrowing costs

• Ratings Agencies don‘t, but could, include these risks

• This isn‘t just a story for markets: eventually it‘ll affect anyone with a mortgage

Suggestions for discussion
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