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Project  Output 

• Book: The Economics of Climate Change 

• WP: Monetary Policy under Climate Change 

• WP: The Effects of Climate Change on a Small 
Open Economy 

• WP: Stranded Assets and the Financial System 

• WP: Green Bonds as an Instrument to Finance 
Low Carbon Transition 



 

Further  Research 



Monetary  Policy 

Neo-Keynesian models 
• In the energy sector, introduce green renewable energy 

along with brown fossil fuels.  
 Substitutability assumptions.  
 Fossil fuels pay carbon taxes or buy tradeable permits. 

• In the damage function / TFP specification 
𝐴𝐴𝑡𝑡� ≡ 𝑒𝑒−𝜓𝜓 𝑇𝑇𝑡𝑡−𝑇𝑇0 𝐴𝐴𝑡𝑡, introduce deep uncertainty and 
ambiguity aversion for the damage parameter 𝜓𝜓. 
 Use robust control methods. 
 Policy uncertainty faced by firms regarding the 

stringency and the timing of climate change policies. 



Central  Bank  Policy 

• In the design of monetary policy, the central bank’s 
objective function is defined in terms of the output gap – 
the deviation between actual output and its efficient 
level – and the inflation gap – the deviation between 
actual and target inflation – of an economy (e.g. Clarida 
et al. 1999; Gali 2008 ). 

• The central bank takes into account climate change 
damages on the output gap. This allows us to explore: 
 the link between output gap and inflation,  
 responses to cost push shocks,  
 and interest rate rules. 

 
 
 
 



Central  Bank  Policy 

The problem is: 
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∆𝑇𝑇𝑡𝑡𝑒𝑒 = 𝑇𝑇𝑡𝑡 − 𝑇𝑇𝑡𝑡𝑒𝑒 

 

subject to 
𝜋𝜋𝑡𝑡 = 𝛽𝛽𝔼𝔼𝑡𝑡 𝜋𝜋𝑡𝑡+1 + 𝜅𝜅 𝑥𝑥𝑡𝑡 − 𝜓𝜓∆𝑇𝑇𝑡𝑡𝑒𝑒 + 𝑢𝑢𝑡𝑡

𝑢𝑢𝑡𝑡 = 𝜌𝜌𝑢𝑢𝑡𝑡−1 + 𝜀𝜀𝑡𝑡
𝑇𝑇𝑡𝑡 = Λexp log 𝛾𝛾𝑡𝑡 + 𝑦𝑦𝑡𝑡 + 1 − 𝛿𝛿 𝑇𝑇𝑡𝑡−1

 

 



Preliminary  Results  

• Discretionary policy: 

   𝛽𝛽𝔼𝔼𝑡𝑡 𝜋𝜋𝑡𝑡+1 + 𝑢𝑢𝑡𝑡 is a fixed parameter, 

𝑥𝑥𝑡𝑡 = − 𝜅𝜅
𝛼𝛼
𝜋𝜋𝑡𝑡 + 𝜓𝜓∆𝑇𝑇𝑡𝑡𝑒𝑒  . 

• Optimal policy under commitment: 

𝑥𝑥𝑡𝑡 = − 𝜅𝜅
𝛼𝛼
𝜆𝜆𝑡𝑡 + 𝜓𝜓∆𝑇𝑇𝑡𝑡𝑒𝑒 −

𝜇𝜇𝑡𝑡
𝛼𝛼
Λ𝑒𝑒 𝜙𝜙𝑡𝑡+𝑥𝑥𝑡𝑡 . 

 



The  Financial  Markets 

• The Governor of the Bank of England, Mark 
Carney, was the first to highlight the threat of 
climate change for the stability of the financial 
system and to identify the risks involved 
(“Breaking the tragedy of the horizon”, 2015). 

• Are climate-related risks properly reflected in 
asset pricing? 

 



Physical risks 
Droughts; floods; storms; 
wildfires and crop failures; 

sea level rise. 
Insured/uninsured assets. 

 
 

Transition risks 
Policy risks - stringent carbon-

pricing; liability risks; technology 
risks; market risks; reputation 

risks. 
 

 

Brown 
Assets 

Green 
Assets 

Financial   Risks  from  Climate  Change 



Asset  Pricing 

• CAPM with brown/green assets and 
• Rare disasters 
Macroeconomic (e.g. wars, recessions). Barro’s 

approach to asset-pricing puzzles) 
 Climate disasters related to brown assets 
 Climate policy cost to brown assets related to 

the arrival of climate disasters 



Karydas C. and A. Xepapadeas, (2019), Pricing climate change risks: CAPM with rare disasters 
and stochastic probabilities, ETH WP. 

Environmental  Disasters 



The premium of climate change risk (annual terms) 

The effect of emissions on government bond yield (annual terms) 



Batten et al. (2016), Let’s talk about climate change: the impact of climate change on central 
banks,  Bank of England, WP No 603. 

A transmission map from a natural disaster to  
financial sector losses and the macroeconomy 



Additional   Areas  of  Research 

• The exposure of the Greek financial system to 
carbon intensive assets and the possible financial 
risks from the emergence of stranded brown assets  

• The liabilities of the insurance system to physical 
climate change risks 

• The extent to which assets are uninsured with 
respect to climate change risks  

• The structure of a potential green macroprudential 
policy which will facilitate the introduction of green 
technologies 



• Green bonds policies which facilitate the transition 
to a low-carbon economy and support the Greek 
program of adaptation to climate change 

• The appropriate discount rate and the price of 
carbon to be used in cost benefit analysis of 
projects associated with transition to a low-carbon 
economy and adaptation to climate change 

• The aggregate damage function from climate 
change for the Greek economy  

• The vulnerabilities of the Greek economy to climate 
change at both the regional and the sectoral levels 

Additional   Areas  of  Research 
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