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Estimating Portfolio Coherence with 
Climate Scenarios 

hether voluntary or in response to regulation, investors are 

increasingly looking at the links between their portfolios and climate 
change. So far, there is no clear consensus as to how to perform 

such evaluations.  

Among the existing approaches based on carbon emissions, nearly all 

exclude lifecycle emissions of a company’s products and do not take into 
account their potential to reduce emissions. In addition, the absolute 
results (i.e. tons of CO2) of these approaches are not necessarily suited to 

straightforward interpretation.  

Other methods seek to evaluate portfolios relative to a breakdown of 
investments by energy subsector needed to attain a certain climate 

scenario. These approaches avoid the complexity introduced by carbon 
emissions and offer a simple result: compatible or not compatible. But, 
measuring a portfolio against an allocation of investments has its limits. 
Not all portfolios are intended to be representative of the economy as a 
whole, and, more importantly, there is no single, agreed-upon investment 
scenario for achieving climate objectives.  

So, we have developed a new method to evaluate the coherence of a 

portfolio with climate scenarios using: 

 

 A carbon emissions database, including both “induced” and “avoided” 

emissions over the lifecycle of a company’s products. This database was 

created following a multiyear collaboration between Mirova and the 

consulting firm Carbone4 

 Climate scenarios from the Intergovernmental Panel on Climate Change 

(IPCC) 

 Investment projections from the International Energy Agency (IEA)  
 
Combining these sources allows us to respond to the existing approaches’ 
main limits and produce an evaluation in degrees Celsius corresponding to 

the climate scenario implied by a portfolio’s investments. 
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 Rationale 1.

Currently, two main methods exist for comparing portfolios’ climate impact: 

¶ Methods based on carbon emissions  

¶ Methods which seek to evaluate a portfolio compared to a macro-

level breakdown of investments technology by technology  

A careful look at these reveals their shortcomings, and thus highlights some 

important factors to consider when designing a new approach. 

1.1 Emissions-Based Assessments  

A company’s carbon emissions are typically divided into scopes 1, 2, and 3. 

Most carbon-based assessment methods only take direct emissions into 

account through scopes 1 and 2: the company’s direct emissions and the 

result of the company’s energy use, respectively. 

Figure 1: Example of a Car Manufacturer’s Carbon Footprint  

 

However, the indirect scope 3 emissions arising from the use of a 

company’s goods or services, transportation, distribution, its supply chain, 

and more can be far more consequential than scopes 1 and 2 in certain 

sectors (oil and gas, for example). As a result, we believe it is necessary to 

take all three scopes into account when assessing a company’s climate 

impacts.  

Furthermore, these “induced” emissions arising from the lifecycle of the 

company’s activities do not necessarily take into account any of their 

climate benefits. For example, a company which manufactures cosmetics 

might have the same scope 1, 2, and 3 emissions as a company that 

manufactures wind turbines. Should we only look at induced emissions, the 

cosmetics company and the turbine manufacturer would appear comparable 

in terms of climate impacts, whereas the turbine manufacturer clearly 

contributes far more to decarbonization objectives and the energy 

transition. To valorize these positive climate contributions, we believe that 

“avoided” emissions relative to an adaptable, baseline scenario should be 

estimated alongside induced emissions. 
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Given that most methods for assessing and understanding carbon data 

exclude scope 3 and do not adequately consider the emissions savings 

contributed by a company, introducing both induced (scope 1, 2, and 3) 

and avoided emissions is necessary to understand a company’s climate 

impacts.  

In addition, approaches based on carbon emissions tend to produce results 

in absolute terms, which complicate interpretation. When do we consider a 

strategy to have good carbon performance? When is it a failure? These 

thresholds are complex to define, and the results can therefore be difficult 

to communicate.  

1.2 Breakdown-Based Assessments 

Some research has been done to create a set of macro-level investment 

breakdowns by energy subsector compatible with limiting climate impacts.1 

These projections are especially useful for guiding regulators’ policymaking 

with regards to the climate.  

Then, estimating a portfolio’s level of consistency with an investment 

breakdown leads to a simple result: the closer a portfolio is to a low-carbon 

scenario, the better it is from a climate standpoint.  

However, such approaches have their limits. They cannot be applied to 

thematic portfolios with specific sectorial foci as the investment breakdown 

would no longer be comparable with the macro projection. Then, even for a 

portfolio diversified over the entire economy, these approaches are too 

reliant on a single forecast; there are numerous potential pathways for 

achieving today’s energy transition objectives. 

 Inputs 2.

So, with the strengths and weaknesses of the existing methods in mind, we 

have developed a new method to evaluate the coherence of a portfolio with 
climate scenarios based on: 

 A carbon emissions database, including both “induced” and “avoided” 

emissions over the lifecycle of a company’s products 

 Climate scenarios developed by the IPCC 

 Investment projections from the International Energy Agency (IEA)  

2.1 Induced and Avoided Emissions 

Since no existing emissions databases took into account risks and 

opportunities with a lifecycle approach, Mirova entered into a partnership 

with the consulting firm Carbone4. 2 For each asset in any given portfolio, 

two pieces of data are provided by Carbone4:  

¶ Induced CO2 emissions, from the lifecycle of a company’s activities 

(scopes 1, 2, and 3) 

¶ Avoided CO2 emissions, due to green solutions or energy efficiency  

                                                
1 See International Energy Agency, 2016  
2 For more information, see www.carbone4.com  
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Note that these figures provide a snapshot of a company’s climate 

performance at a moment in time, and thus do not provide any indication 

of potential strategic evolutions.  

These figures are then normalized by the company’s enterprise value, 

which takes into account both market capitalization and debt. This allows 

attributes the emissions figures to both equity and debt investors, in line 

with their respective share in the company’s capital and irrespective of the 

capital structure or leverage level. 

Figure 2: Example of Induced and Avoided Emissions  

 

Source: Mirova / Carbone4  

Although they have the same unit, these two indicators measure dfferent 

concepts. As induced emissions are “real” emissions and avoided emissions 

are “virtual”, i.e. hypothetical emissions avoided compared to a reference 

scenario, they cannot be aggregated into one single indicator that 

represents the asset’s total climate performance. 3 

Sometimes, analyzing carbon performance is straightforward: high induced 

with low avoided emissions indicates negative climate impacts, while high 

avoided with low induced emissions indicates substantial climate benefit. 

But when both indicators are of comparable value, no matter whether high 

are low, the interpretation is more challenging.  

                                                
3
 For more information, see “A Carbon Impact Methodology in Line with a 2° Scenario” (Mirova / 

Carbone 4, 2015)  

-50

0

50

100

150

200

250

Sample Portfolio
emissions

to
n

s
 C

O
2

/
M
€

Induced

Avoided



Document intended for professional clients only in accordance with MIFID 

Responsible Investment Research 
  
 
 

 

 

7 

Figure 3 : Climate Performance Schematic  

 

Straightforward communication of carbon emissions at the portfolio-level 

requires a specialized and simplified indicator. In our view, a formula which 

combines these induced and avoided emissions would have two main 

advantages: 

 Good source data quality, as it takes into account both climate risks and 

solutions with a lifecycle approach 

 A simple-to-interpret final indicator providing the coherence of an 

investment strategy with the climate scenarios 

2.2 Climate Scenarios 

The IPCC has outlined several emissions scenarios, each implying different 

consequences in terms of global temperature rise by 2100 relative to 

preindustrial averages.  

− 2°C Scenario: The international consensus is that temperature rise 

should remain limited to 2°C in order to limit the most severe effects 

of climate change. The Paris Agreement also outlines the possibility 

for a more ambitious scenario, which would limit the temperature rise 

to 1.5°C. Both imply severe cuts in GHG emissions in the coming 

decades. 

 

− 4°C Scenario: This scenario represents the likely outcome if the new 

climate regulations and commitments in place today (like the Paris 

Agreement) are respected. 

 

− 6°C Scenario: This is the likely outcome if old policies are 

maintained. This scenario would lead to catastrophic, global 

consequences. 
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Figure 4: Emissions Scenarios  

 

Source: Mirova / IPCC  2014  

Estimating the level of coherence between a portfolio and these scenarios, 

allows us to produce a simple-to-interpret performance indicator (+2°C = 

good performance, +4°C = performance in line with the status quo, +6°C 

= bad performance).  

2.3 The IEA World Energy Investment Outlook  

In order to link CO2 emissions and the climate scenarios, we rely on the 

global investment figures provided by the International Energy Agency 

(IEA). The IEA’s World Energy Investment Outlook, in particular, provides 

figures on annual investments by energy subsector, as well as projections 

for investment amounts under the 2°C and 4°C scenarios. As our 

calculation basis, we used these projections for the 2°C and 4°C scenarios, 

plus an extrapolation based on historical data for the 6°C scenario. 

Figure 5: Retained Portfolio Allocation Assumptions  

 
Source: Mirova / IEA 2015  

 Method  3.

Connecting this data to a portfolio of investments takes place in two steps.  

First, we estimate at what level induced and avoided emissions correspond 

to the different IEA scenarios so that we can position a portfolio’s emissions 

in relation. Based on sectoral averages in our carbon database, we 

estimate: 
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 Investments in fossil energy contribute, on average, to induced 

emissions of approximately 1100 tCO2/M€ 

 Investments in renewable energy and energy efficiency lead to, on 

average, about 190 tCO2/M€ in avoided emissions 

Once the different IEA scenarios have been converted into induced and 

avoided emissions, we can extrapolate a formula applicable to all possible 

portfolios: 

ὸ ‌ ‍ ρȢπυρπ ‌ ‍ πȢππυ
‍

‌

τ‍

‌
πȢππφ‌ ‍ τ σȢυ 

ὸ = temperature,  
ʰ Ґ induced emissions 
ʲ Ґ avoided emissions 

The details of these calculations can be found in the annex.  

This formula leads to results coherent with a qualitative analysis. Fossil-

heavy strategies tend towards 5-6°C and strategies focused on 

environmentally-conscious investments are in line with the 1.5-2°C. Indices 

are generally 3.5-5.5°C-compatible, which is consistent with our 

understanding of the climate trajectory of the global economy.   

Figure 6: Defined Climate  Scenario Zones  

  

 

Source: Mirova / Carbone4  

 

¶ Environmental Strategy: equity, with a focus on companies contributing positively to 

environmental and climate - related sustainability objectives.  

 

¶ Fossil Strategy: equity, with a focus on companies involved along all steps of the fossil fuel  

value chain  

 

¶ Diversified SRI Strategy: equity, seeking to address a wide set of long - term sustainability 

trends (i.e. climate change, aging population, growing middle class, and more).  

 

¶ Diversified SRI, Carbon -Conscious Strategy: equity, seeking to address a wide set  of long -

term sustainability trends, with company choice adjusted for improved carbon performance.  

 

¶ Green Fixed Income Strategy: fixed income, containing both corporate and green bonds.  
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Figure 7:  Index Evaluations  
 

 

S&P 500 MSCI World MSCI Europe CAC 40 

Barclays Euro 

Aggregate 

Corporates 

 

     
 

3.7°C 4.0°C 4.7°C 5.5°C 4.4°C 

Induced (tCO2/m€) 98.3 146.5 216.0 272.5 184.3 

Avoided (tCO2/m€) -11.4 -14.9 -16.0 -16.2 -13.7 

Source: Mirova / Carbone4  

Immediately, the exercise leads to some interesting insights: while 

European equities are generally advanced compared to their North 

American peers in terms of their attention to and disclosure around 

sustainable development issues, the may not be true of the economy’s 

overall carbon performance. The S&P 500, for example, has a substantially 

lower carbon footprint than the STOXX 600 or the CAC 40. This stems in 

part from the higher weighting of technology in the S&P 500, which dilutes 

the index’s carbon intensity.  

 Conclusion 4.

This innovative method for estimating portfolio coherence with climate 

scenarios presents several advantages compared to existing methods. 

 It relies on lifecycle data which takes into account climate risks as well as 

solutions.  

 The final result is a simple-to-interpret indicator and leads to results 

coherent with qualitative analysis.  

However, our approach also has its limits:  

 The reliance on several levels of estimates, including scope 3 carbon 

emissions, definition of the reference scenarios for avoided emissions, 

and extrapolation of the IEA data to define a formula 

 There are no forward-looking elements in the final evaluation.  

In our opinion, this impact indicator is nevertheless a useful tool to guide 

investors in their asset allocation, whether they are looking to create 

impact, contribute to the energy transition, or better take into account the 

risks and opportunities linked to the energy transition. 

 Annex: Calculation Details 5.

5.1 From Investment Projections to CO2 Emissions  

Converting investment distributions into tons of CO2 per million euros 

invested required two data sources:  

 The distribution of investments provided by the IEA 

 Global investment figures from the World Bank  

 

The IEA provides 

investment 
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million EUR 

invested.  
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Figure 8 : Schematic  – Translation of Investments to Tons of CO 2  

 

 

Source: Mirova / IEA 2015  

 

 

In addition to the energy investment distribution for the 2°C, 4°C and 6°C 

scenarios, we assumed that:  

 Renewable energy and energy efficiency are the principal contributors to 

avoided emissions  

 Fossil fuels are the main contributors to induced emissions  

The avoided emissions associated with renewables / energy efficiency and 

the induced emissions associated with fossil energy were calculated using 

average figures for companies implicated in these technologies (based on 

our emissions database). 

Based on these principles, the retained conversion factors are:  

 Investments in fossil energy contribute, on average, to induced 

emissions of approximately 1100 tCO2/M€ 

 Investments in renewable energy and energy efficiency lead to, on 

average, about 190 tCO2/M€ in avoided emissions 

When applied to the three IEA scenarios, these conversion factors lead to a 

first set of data. Then, by varying the part of energy in the total level of 

investments, it is possible to increase the number of points. These are 

presented in figure 9, below.  

Figure 9 : Scenarios in t erms of Avoided and Induced Emissions  

 
Source: Mirova / Carbone 4 / IEA 2015  
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This acts as a first mapping of the climactic impact of different 

induced/avoided emissions combinations.  

5.2 Determining and Adjusting the Formula 

The formula was determined by performing regressions based on the data 

points in figure 9: 

ὸ ‌ ‍ ρȢπυρπ ‌ ‍ πȢππυ πȢππφ‌ ‍ τ σȢυ    (1) 

ὸ = temperature ,  

α = induced emissions 
β = avoided emissions 

Finally, some adjustments are made to compensate for additional factors 

not able to be taken into account mathematically. Since some sectors (like 

finance, technology, and health care) lead to low levels of both avoided and 

induced emissions, portfolios mainly composed of these sectors risk being 

classified as 2°C compatible, while they are actually minimally exposed to 

climate issues.  

So, a linear approximation based on a portfolio’s exposure to carbon-

implicated sectors allows for more nuanced scaling between the equation’s 

output and a business-as-usual scenario. A portfolio with zero exposure to 

climate-intensive assets will thus be considered consistent with 4°C by 

default. Finally, the model’s output is bounded below at 1.5 and capped at 

6; this ensures that the results have physical significance.  

ὸ  

ừ
ỬỬ
Ừ

ỬỬ
ứ

 ρȢυ                                                                ὸ ρȢυ
 

τ
ί ὴ

ί
ὸρ

ί ὴ

ί
                                   ρȢυ ὸ φȟὭὪ ὴ ί

 
                        ὸ                                                           ρȢυ ὸ φȟὭὪ ὴ ί

 
φ                                                                 ὸ φ

  

   (2) 

ὸ  = final climate scenario in °C ,  

 ὸ = clim ate scenario calculated in equation 1, 

s = carbon - intensive investment cutoff (typically 25%, based on indices),  
p = fraction of portfolio investments in carbon - intensive assets  
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Legal Information 

This document is intended for Professional clients only in accordance with 

MIFID. If no and you receive this document sent in error, please destroy it 

and indicate this breach to Mirova. 

Products and services do not take into account any particular investment 

objectives, financial situation nor specific need. Mirova will not be held 

liable for any financial loss or decision taken or not taken on the basis of 

the information disclosed in this document, nor for any use that a third 

party might make of this information. This document in no way constitutes 

an advice service, in particular an investment advice.  

This document is a non-contractual document and serves for information 

purpose only. This document is strictly confidential and it may not be used 

for any purpose other than that for which it was conceived and may not be 

copied, distributed or communicated to third parties, in part or in whole, 

without the prior written consent of Mirova. This document may not be 

used in some jurisdictions where such offers or promotions have not been 

authorized by the competent authorities. Each investor must ensure he 

complies with these requirements and prohibitions. 

No information contained in this document may be interpreted as being 

contractual in any way. Information contained in this document is based on 

present circumstances, intentions and beliefs and may require subsequent 

modifications. No responsibility or liability is accepted by Mirova towards 

any person for errors, misstatements or omissions in this document or, 

concerning any other such information or materials, for the adequacy, 

accuracy, completeness or reasonableness of such information. While the 

information contained in this Document is believed to be accurate, Mirova 

expressly disclaims any and all liability for any representations, expressed 

or implied, with respect to this Document or any other written or oral 

communication to any interested party in the course of the preparation of 

information concerning the Fund. Prices, margins and fees are deemed to 

be indicative only and are subject to changes at any time depending on, 

inter alia, market conditions. Mirova reserves the right to modify any 

information contained in this document at any time without notice. More 

generally, Mirova, its parents, its subsidiaries, its reference shareholders, 

the funds Mirova manages and its directors, its officers and partners, its 

employees, its representative, its agents or its relevant boards will not be 

held liable on the basis of the information disclosed in this document, nor 

for any use that a third party might make of this information. This 

document has been created and prepared by Mirova based on sources it 

considers to be reliable. However, Mirova does not guarantee the accuracy, 

adequacy or completeness of information obtained from external sources 

included in this document. 
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Additional Notes 

This material has been provided for information purposes only to 

investment service providers or other Professional Clients, Qualified or 

Institutional Investors and, when required by local regulation, only at their 

written request.  

In the E.U. (outside of the UK): Provided by NGAM S.A. or one of its 

branch offices listed below. NGAM S.A. is a Luxembourg management 

company that is authorized by the Commission de Surveillance du Secteur 

Financier and is incorporated under Luxembourg laws and registered under 

n. B 115843. Registered office of NGAM S.A.: 2, rue Jean Monnet, L-2180 

Luxembourg, Grand Duchy of Luxembourg. France: NGAM Distribution 

(n.509 471 173 RCS Paris). Registered office: 21 quai d'Austerlitz, 75013 

Paris. Italy: NGAM S.A., Succursale Italiana (Bank of Italy Register of 

Italian Asset Management Companies no 23458.3). Registered office: Via 

Larga, 2 - 20122, Milan, Italy. Germany: NGAM S.A., Zweigniederlassung 

Deutschland (Registration number: HRB 88541). Registered office: Im 

Trutz Frankfurt 55, Westend Carrée, 7. Floor, Frankfurt am Main 60322, 

Germany. Netherlands: NGAM, Nederlands filiaal (Registration number 

50774670). Registered office: World Trade Center Amsterdam, 

Strawinskylaan 1259, D-Tower, Floor 12, 1077 XX Amsterdam, the 

Netherlands. Sweden: NGAM, Nordics Filial (Registration number 516405-

9601 - Swedish Companies Registration Office). Registered office: 

Kungsgatan 48 5tr, Stockholm 111 35, Sweden. Spain: NGAM, Sucursal en 

España. Registered office: Torre Colon II - Plaza Colon, 2 - 28046 Madrid, 

Spain.  

In Switzerland: Provided for information purposes only by NGAM, 

Switzerland Sàrl, Rue du Vieux Collège 10, 1204 Geneva, Switzerland or its 

representative office in Zurich, Schweizergasse 6, 8001 Zürich.  

In the U.K.: Provided by NGAM UK Limited which is authorised and 

regulated by the UK Financial Conduct Authority (register no. 190258).  

This material is intended to be communicated to and/or directed at persons 

(1) in the United Kingdom, and should not to be regarded as an offer to 

buy or sell, or the solicitation of any offer to buy or sell securities in any 

other jurisdiction than the United Kingdom; and (2) who are authorised 

under the Financial Services and Markets Act 2000 (FSMA 2000); or are 

high net worth businesses with called up share capital or net assets of at 

least £5 million or in the case of a trust assets of at least £10 million; or 

any other person to whom the material may otherwise lawfully be 

distributed in accordance with the FSMA 2000 (Financial Promotion) Order 

2005 or the FSMA 2000 (Promotion of Collective Investment Schemes) 

(Exemptions) Order 2001 (the "Intended Recipients"). The fund, services or 

opinions referred to in this material are only available to the Intended 

Recipients and this material must not be relied nor acted upon by any other 

persons. Registered Office: NGAM UK Limited, One Carter Lane, London, 

EC4V 5ER. 

In the DIFC: Provided in and from the DIFC financial district by NGAM 

Middle East, a branch of NGAM UK Limited, which is regulated by the DFSA. 

Related financial products or services are only available to persons who 

have sufficient financial experience and understanding to participate in 

financial markets within the DIFC, and qualify as Professional Clients as 

defined by the DFSA. Registered office: Office 603 - Level 6, Currency 

House Tower 2, PO Box 118257, DIFC, Dubai, United Arab Emirates.  
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In Japan: Provided by Natixis Asset Management Japan Co., Registration 

No.: Director-General of the Kanto Local Financial Bureau (kinsho) No. 425. 

Content of Business: The Company conducts discretionary asset 

management business and investment advisory and agency business as a 

Financial Instruments Business Operator. Registered address: 2-2-3 

Uchisaiwaicho, Chiyoda-ku, Tokyo.  

In Taiwan: Provided by NGAM Securities Investment Consulting Co., Ltd., 

a Securities Investment Consulting Enterprise regulated by the Financial 

Supervisory Commission of the R.O.C . Registered address: 16F-1, No. 76, 

Section 2, Tun Hwa South Road, Taipei, Taiwan, Da-An District, 106 

(Ruentex Financial Building I), R.O.C., license number 2012 FSC SICE No. 

039, Tel. +886 2 2784 5777.  

In Singapore: Provided by NGAM  Singapore (name registration no. 

53102724D) to distributors and institutional investors for informational 

purposes only.  NGAM  Singapore is a division of Natixis Asset Management 

Asia Limited (company registration no. 199801044D). Registered address 

of NGAM Singapore: 10 Collyer Quay, #14-07/08 Ocean Financial Centre, 

Singapore 049315. 

In Hong Kong: Provided by NGAM Hong Kong Limited to institutional/ 

corporate professional investors only. 

 



 

 

MIROVA 

French Public Limited liability company with board of Directors 

Regulated by AMF under n°GP 02-014 

RCS Paris n°394 648 216                                

Registered Office: 21 quai d’Austerlitz – 75 013 Paris - Tel.: +33 (0)1 78 

40 80 00 

  

NATIXIS ASSET MANAGEMENT, S.A. 

Limited liability company  

Regulated by AMF under n°GP 90-009 

RCS Paris n°329 450 738  

Registered Office: 21 quai d’Austerlitz – 75 634 Paris Cedex 13 Tel. 

+33178408000 

  

NATIXIS ASSET MANAGEMENT U.S., LLC 

399 Boylston Street, Boston, MA 02116; Tel: 212-632-2800 

Natixis Asset Management U.S, LLC (Natixis AM U.S.) is a U.S.- based 

investment advisor, commodity trading advisor and commodity pool 

operator that is majority-owned by Natixis Asset Management, S.A. (Natixis 

AM) and minority-owned by Mirova. Mirova is operated in the U.S. through 

Natixis AM US. Natixis AM US and Mirova entered into an agreement 

whereby Mirova provides Natixis AM US investment and research expertise, 

which Natixis AM US then combines with its own expertise, and services 

 

 

 

  

  


