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Scope and Coverage

Climate Scenario Analysis



Investment portfolio tool, representative of a portfolio held by insurance
companies
Assesses the alignment of an investment portfolio with international climate
objective i.e. Paris Agreement (2015)
Investment portfolio - special focus on equities and corporate bonds
Inserting data on PACTA online platform
 Bottom up approach with a time horizon : 5 years
Sector covered: 'carbon relevant' as power, coal, oil, automotive, cement,
steel, aviation and transport 

ROADMAP 



SCOPE AND COVERAGE

ASSEST COVERAGE



SECTOR COVERAGE

Listed Equity Corporate Bonds

SCOPE AND COVERAGE



CO2 EMISSIONS

EMISSIONS EXPOSURE TO CLIMATE RELEVANT SECTORS

Listed Equity Corporate Bonds

SCOPE AND COVERAGE



CURRENT EXPOSURE

Listed Equity Corporate Bonds

CLIMATE SCENARIO ANALYSIS



GEOGRAPHICAL EXPOSURE
CLIMATE SCENARIO ANALYSIS

Listed Equity - Oil Corporate Bonds - Oil

Listed Equity - All Power Corporate Bonds - All Power



ALIGNMENT OF PRODUCTION TRAJECTORIES
CLIMATE SCENARIO ANALYSIS

Listed Equity Corporate Bonds



FUTURE TECHNOLOGY BREAKDOWN
CLIMATE SCENARIO ANALYSIS

Listed Equity Corporate Bonds



ALIGNMENT OF EMISSION INTENSITIES
CLIMATE SCENARIO ANALYSIS

Listed Equity - Oil & Gas Corporate Bonds - Oil & Gas

Listed Equity - Power Corporate Bonds - Power



COMPANY LOW- AND HIGH- CARBON SPLIT
CLIMATE SCENARIO ANALYSIS

Listed Equity Corporate Bonds



COMPANY TECHNOLOGY EXPOSURE
CLIMATE SCENARIO ANALYSIS

Listed Equity Corporate Bonds

POWER SECTOR



COMPANY TECHNOLOGY EXPOSURE
CLIMATE SCENARIO ANALYSIS

Listed Equity Corporate Bonds

AUTOMOTIVE SECTOR



IORP CLIMATE
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Suppose a disorderly transition scenario as the one shown by NGFS
Find what this scenario implies (shock)
Compare the portfolio value before and after the shock
Understand how to improve portfolio performance

ROADMAP 



THE ADVERSE
SCENARIO



STRESS TEST 

ASSET CLASSES EQUITIES, PROPERTIES, INVESTMENT FUNDS,
CORPORATE BONDS AND GOVERNMENT BONDS



STRESS TEST 

ASSET CLASSES INVESTMENT FUNDS



RESULTS OF STRESS TEST 

ASSET CLASSES COMPARISON FOR BEFORE AND AFTER SHOCK



RESULTS OF STRESS TEST 

% CHANGE DUE TO SHOCK
Equities

Government 
Bonds

Corporate 
Bonds

Properties

Investment 
Funds



SHOCK IMPACT ON PORTFOLIO VALUE
RESULTS OF STRESS TEST 

-3.332%



ESG STRATEGY
ASSET ALLOCATION
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Focus on Equities

Implementation of ESG

scoring

Asset reallocation



OUR STRATEGY
- Retrived ESG scoring from Refinitiv Database
- Data Cleaning
- Keep investor's risk profile unchanged
- Focus on Equities:
             Overweighting ESG leaders
             Increase exposure to Energy sector
             Same risk level
- Understand how PACTA analysis changed



GAMMA PORTFOLIO 

AVERAGE MONTHLY
RETURNS:
0.5%

STANDARD
DEVIATION: 
6.6%

ESG SCORE: 56,40

ENVIRONMENTAL
PILLAR SCORE: 43,71

 



GREEN PORTFOLIO 

AVERAGE MONTHLY
RETURNS:
0.5%  →  1.1%

STANDARD
DEVIATION: 
6.6%  →  6.3%

ESG SCORE: 
56,4  →  84,36

ENVIRONMENTAL
PILLAR SCORE:
43,71  →  77,84



SCOPE AND COVERAGE

SECTOR COVERAGE & CO2 EMISSIONS
REVISED PACTA

Sector Coverage CO2 Emissions



CLIMATE SCENARIO ANALYSIS

EXPOSURE TO CLIMATE RELEVANT SECTORS
REVISED PACTA

Current Exposure

Geographical Exposure



CLIMATE SCENARIO ANALYSIS

ALIGNMENT WITH CLIMATE SCENARIOS
REVISED PACTA

Alignment with Production
Trajectories

Future Technology Breakdown



CLIMATE SCENARIO ANALYSIS
REVISED PACTA

ALIGNMENT WITH EMISSION INTENSITIES



CLIMATE SCENARIO ANALYSIS

COMPANY LEVEL RESULTS: ENEL SPA
REVISED PACTA

Company Low- and High-
Carbon Split

Company Technology Exposure



CLIMATE SCENARIO ANALYSIS

STRESS TEST FOR THE GREEN PORTFOLIO

% Change in value due to a disordely
transition shock

Change in value of the 
Green Portfolio

-14 %
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Part 1 - Contract Specification

Part 2 - Models and Calibration 

Part 3 - Pricing of Quanto Options

Part 4 - Consideration on Hedging



1 - CONTRACT SPECIFICATION
The financial instrument used for hedging purposes is a Quanto option written on the equity

portfolio and on the temperature index. We use this instrument to protect the portfolio from the
rise of temperature levels during the warm season. 



Analysis of stock prices and log-returns time series

Recovery of London temperature information and data 

Construction of the costumised option payoff

Usage of stochastic dynamics to track the trends

1 - CONTRACT SPECIFICATION



Temperature : Ornstein-Uhlenbeck process + seasonality component
Mean-reversion
Seasons (Winter is colder than Summer)

Seasonality ?

Portfolio : Geometric Brownian Motion

2 - MODELS



Geometric Brownian Motion
mu : Mean of log returns
sigma : Standard deviation of log returns

2 - CALIBRATION

Ornstein-Uhlenbeck process + seasonality component
Compute the Fourier transform
Substract it from historical data
Fit the Ornstein-Uhlenbeck process (can be done by fitting an AR(1) time series)

->  Simulate new data by simulating an Ornstein-Uhlenbeck and adding back the 'seasons'



2 - SIMULATION



OPTION & INDEX
SINCE WE WANT TO HEDGE JUNE WE ARE USING THE CDD (COOLING DEGREE DAYS) INDEX TO
PRICE THE OPTIONS WE WANT TO USE



MODEL- QUANTO OPTIONS



PRICING - QUANTO OPTION
WHY SHOULD THE CALL PRICE BE LOWER THAN THE PUT PRICE?

CASE: WE PREDICT OUR PORTFOLIO TO DECREASE IF THE WEATHER INCREASES

SINCE HOLDING A CALL ON THE PORTFOLIO MEANS THAT WE EXPECT THE PORTFOLIO TO
INCREASE THE PRICE OF THE CALL SHOULD BE LOW COMPARED TO THE PUT OPTION PRICE



PRICING - CALL CALL / PUT PUT

QUANTO PRICE: PUT & PUT = 3100,91
QUANTO PRICE: CALL & CALL = 194,59

USING CDD INDEX



Rt denoted as Log differences on the daily return of portfolios
Rt-1 as 1 Time lag order
T= Absolute temperature (Daily in London) - Benchmark degrees (initially set up as 18)

4 - HEDING STRATEGY
Calculating  the hedging volume using ARMAX model

Estimate the log percentage loss (or gain) of daily returns on the
portfolio related to the change of temperature by the regression



Gamma 0.02 %
Based on our model, when temperature
increases from the benchmark temperature (18),
the log return of the asset  (Cruise company) will
increase by 0.02 % . 

We may construct a quanto options to hedge the
loss ( 0.02 % * T) in the scenario of temperature
decreases.

Detected Significant Gamma on Specific Assets

4 - HEDING STRATEGY
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