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Purpose

 Assess what it takes to decarbonise portfolios
 i.e. reduce carbon by -10% per annum for several years
 Using simulations on historical data

 Proof of concept for 2 asset classes (based on 2 published BIS WP papers)
 Corporates stocks (and bonds)
 Sovereign bonds 

 Show what data on carbon emissions are available to indicate the carbon intensity of national 
loan portfolios 

Presenter Notes
Presentation Notes
Task Force on Climate-Related Financial Disclosures
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Outline

 Decarbonising portfolios of corporate stocks 

 Decarbonising portfolios of sovereign bonds
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Decarbonising portfolios of corporate stocks 

Based on
BIS Working Papers No 985 Building benchmarks portfolios 
with decreasing carbon footprints by Eric Jondeau, Benoît 
Mojon, and Luiz Awazu Pereira da Silva

Paper download
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Decarbonising portfolios of corporate stocks 

 We use Trucost data on carbon
emissions

 These cover over 95% of the 
corporates in the All Country World 
Index of MSCI
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Business-as-usual (BAU) Benchmarks

 MSCI standard indices represent the portfolio of a passive investor

 All country World Index (ACWI)
 Emerging Countries
 Europe
 North America
 Pacific

 Most (over 96% since 2015) firms of the MSCI indices are covered in the Trucost database; 
what we call our BAU is based on the firms covered in both
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The distribution of corporates scope 1-3 Carbon intensity (2020) 
is highly skewed

 A few firms account for the bulk of carbon
emissions in the portfolio
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What do we do to decarbonise a portfolio of global stocks

 Step 1: Rank firms by they Scope 1-3 Carbon intensity

 Step 2: Define a threshold of carbon intensity at the firm level to match the carbon 
reduction objective

 Step 3: All firms with carbon intensity above this threshold are excluded from the portfolio

 Step 4: Proceeds of the exclusion are reinvested in the same “region” and same “sector” 

 Step 5: We implement this strategy in a dynamic fashion to target a decarbonized 
Paris-consistent portfolio, i.e. -10% carbon intensity per annum
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Net Zero Emission Target: illustrating the exclusion

Exclusion threshold year n+1

Exclusion threshold year n+3



Restricted 10

Net Zero Emission Target: how we implement it

 Year 1: Reduce the carbon emission of the portfolio to 90% with respect to year 0 (2010)

 Year n+1: Reduce carbon emission of the portfolio to 0.9n % with respect to year 0
 By 2013, you aim at having 0.93 % =0.73 % with respect to 2010 (27% reduction /2010)
 …
 by 2020, you aim at having 0.910 % =0.35 % with respect to 2010 

(or a 65% cummulated reduction)

 Each year you need to exclude more firms
 Unless firms improve (reduce) their carbon emissions
 This set incentives for large emitters to improve (reduce) their carbon emissions
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Worldwide Paris-Consistent, Net Zero Trajectory Portfolio,
cumulative reductions (2010–2020)

 Decarbonising is easy

 -67% carbon in after 10 years
 Progressive
 Only 7.8 % of firms excluded
 Only 4.61% of the market cap
 Same sector/country as BAU
 Same returns
 Same Sharpe ratio
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Discussion

 Carbon intensity in BAU benchmark declined by 40% in last 10 years. It is unclear what will 
happen in the next 10 years

 We assume investors are price takers. If decarbonization is implemented on a massive scale, 
it will have an impact on stock (and bond) prices of both excluded and best-in-class firms

 Divestment via firm exclusion may be less effective to finance transition that engaging with 
the management of corporates (what large investors can do) 
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Outline

 Decarbonizing portfolios of corporate stocks 

 Decarbonizing portfolios of sovereign bonds
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Decarbonising portfolios of sovereign securities

Based on 
BIS Working Papers No 1038 Building portfolios of sovereign 
securities with decreasing carbon footprints by Gong Cheng, 
Eric Jondeau and Benoît Mojon

Paper download
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Distribution of consumption-based carbon intensity

Presenter Notes
Presentation Notes
OECD countries’ GDP-based intensities are among the lowest in the world, while their per capita emissions are the highest. The opposite is true for most BRICS countries, especially India. 

For example, consumption emissions are more than twice the production-based emissions in the cases of Sweden and Switzerland. For Norway, production emissions are more than twice consumed emissions. The largest economies generally experience smaller differences because trade flows are smaller for them compared to the size of their economy: China produces only 1% more emissions than it consumes, and the US consumes 6% more emissions than it produces.
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The Net Zero (NZ) portfolio achieves sizeable carbon intensity reduction…

 Investors could build a NZ 
portfolio with a targeted 
per annum carbon 
intensity reduction

 A 41% of cumulative 
reduction achieved with 
10% reduction per year 
over five years  

 The business-as-usual 
(BAU) benchmark achieves 
much less reduction with a 
bumpy path

Net zero portfolios vs benchmarks

Presenter Notes
Presentation Notes


Active share: close to 0 = passive funds; 40-60% = active funds big-cap (Growth fund of America, river Source Disciplined Equity); 90% = active funds small-cap (US stock market).
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… without sacrificing financial returns

 The annualised returns of the NZ 
portfolio (3.3%) is slightly higher 
than the BAU benchmark (3.2% on 
average)

 But return volatilities are higher as 
measured by annual tracking error (up 
to 1%)

 Annual turnover is kept below 10% 
on average

Presenter Notes
Presentation Notes

Active share: close to 0 = passive funds; 40-60% = active funds big-cap (Growth fund of America, river Source Disciplined Equity); 90% = active funds small-cap (US stock market).
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Decarbonisation achieved through radical country weight rebalancing

Presenter Notes
Presentation Notes
AEs (90% of the benchmark in 2020) and EMEs (10%)
Among AEs, FR, ES allocated a much stronger weight; DK and SE’s weights more than double
US weight considerably declines

Rebalancing among EMEs generate some extreme cases.
CN’s weight reduces (also RU, MX, also CZ, HU, ID) in favour of CL, RO, and PH
Raising concerns about the supply limit and macroeconomic implications of rebalancing
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The unconstrained rebalancing entails several issues:

 Some countries are excluded from the portfolio after rebalancing while the demand for 
other countries’ sovereign securities doubles

 Rebalancing may entail macro-financial risks
 The supply of sovereign securities may be unable to increase fast without triggering 

fiscal sustainability issues
 For the countries from which investors disinvest, sovereign funding costs and rollover 

risks may rise
 Rebalancing between currencies could lead to exchange rate fluctuations

 We thus set boundaries for the portfolio rebalancing, the constrained approach:
 To keep the creditworthiness of the portfolio unchanged
 To limit country weight changes between 0.5 and 1.5 times country weights in the BAU 

benchmark
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The constrained approach

 The constrained approach 
achieves a lower carbon intensity 
reduction by 30% after five years

 The NZ trajectory is less smooth 
and cannot fall below 10 tons of 
CO2 per capita by 2020

 Still better than the BAU 
benchmark (14%)

Net zero portfolios vs benchmarks

Presenter Notes
Presentation Notes
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Decarbonisation achieved through radical country weight rebalancing

Presenter Notes
Presentation Notes
Adding an additional constraint to control for the supply constraint: a country’s weight increase is capped to 100%
Weaken Nordic economies’ shares: DK and SE, in favour of bigger EU economies (FR, DE, IT, UK) and JP
US’s share further declines to compensate the limited supply of Nordic economies

Less extreme reallocation among EMEs
More EMEs benefit from the reallocation at the expense of CN, RU, ID
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Discussion

 It is feasible to build a sovereign portfolio with decreasing carbon footprint, eg a carbon 
reduction by 10% each year over 5 years
 Rebalancing of country weights depends on the selected criterion of carbon intensity
 A consumption-based measure - scaled per capita - encourages advanced economies to 

further strengthen their decarbonisation effort
 Financial performance of the portfolio is similar to the benchmark, with however 

heighted volatilities
 However, macroeconomic constraints and implications need to be factored in

 Constraints on sovereign security supply affect portfolio rebalancing
 Rebalancing could also affect countries’ debt issuance, financing costs and ultimately 

debt sustainability
 Large swings in sovereign securities denominated in different currencies could entail 

exchange rate movements, although fixed income investors are mostly hedged



Restricted 23

Conclusion

 Passive investors can decarbonise portfolios
 i.e. reduce carbon by -10% per annum for several years
 Either on stocks, on corporate bonds or on sovereigns
 Limited (negligible impact on performance and the adjustment costs)

 Decarbonizing a portfolio by exclusion is not necessarily implying large incentives of issuers 
to decarbonize their activities

Presenter Notes
Presentation Notes
Task Force on Climate-Related Financial Disclosures
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