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SUSTAINABILITY ASSESSMENT 

IN SUSTAINABLE FINANCE

impact over the life 

cycle

multi-criteria 

impact analysis

“take into account the life cycle, including evidence from existing life-

cycle assessments, by considering both the environmental impact of 

the economic activity itself and the environmental impact of the 

products and services provided by that economic activity, in particular 

by considering the production, use and end of life of those products 

and services”

Article 19 (g), REGULATION (EU) 2020/852 OF THE EUROPEAN 

PARLIAMENT AND OF THE COUNCIL of 18 June 2020 on the establishment 

of a framework to facilitate sustainable investment, and amending Regulation 

(EU) 2019/2088

The six environmental objectives that this Regulation should cover are: climate 

change mitigation; climate change adaptation; the sustainable use and 

protection of water and marine resources; the transition to a circular economy; 

pollution prevention and control; and the protection and restoration of 

biodiversity and ecosystems.

“compliance with minimum safeguards should be a condition for economic 

activities to qualify as environmentally sustainable.”

(23) REGULATION (EU) 2020/852 OF THE EUROPEAN PARLIAMENT AND OF THE 

COUNCIL of 18 June 2020 on the establishment of a framework to facilitate sustainable 

investment, and amending Regulation (EU) 2019/2088
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EF impact category Impact category indicator (unit) IO-based environmental flows & ReCiPe method

Climate change, total GHG emissions, GWP100 (kgCO2 eq) CO2, CH4, N2O, SF6, HFC, PFC

Human toxicity, 

cancer
Comparative Toxic Unit for humans (CTUh)

Benzo(a)pyrene, PCDD_F, HCB, As, Cd, Hg, Ni, B(a)P, Pb, 

PCDD/F

Human toxicity, non-

cancer
Comparative Toxic Unit for humans (CTUh) HCB, As, Cd, Cu, Hg, Ni, Pb, Zn

Particulate matter Impact on human health (DALYs) PM2.5, CO, SOx, NH3, TSP

Photochemical ozone 

formation, human 

health

Tropospheric ozone concentration increase (kg 

NMVOC eq)
CH4, SOx, CO, NMVOC

Acidification Accumulated Exceedance (mol H+ eq) SOx, NOx, NH3

Eutrophication, 

terrestrial
Accumulated Exceedance (mol N eq) NH3, NOx

Eutrophication, 

marine

Fraction of nutrients reaching marine end 

compartment (kg N eq)
NH3, N

Ecotoxicity, 

freshwater
Comparative Toxic Unit for ecosystems (CTUe)

Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, PCDD_F, HCB, As, 

Cd, Cr, Hg, Cu, Ni, Pb, PAH, B(k)F, Benzo(k)fluoranthene, Se, 

Zn, B(a)P, Indeno, PCDD/F, NMVOC

Land use
Land-use related biodiversity loss (global PDF 

years)
Land use, crop, forest, pasture

Water use Water stress (m3 of H2O equivalents) Water consumption

Resource use, 

minerals and metals

Material footprint (tonnes of cultivated biomass, 

extracted mineral ore and fossils)
Extraction Used
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Project description
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Green Bond

Project 1

Project 2

Project 3

Project 4

Project description

Project description

Project description

% financing

% financing

% financing

% financing

Match 

project data 

with LCI 

database

+

Define 

baseline

Project 1

impact

Project 2

impact

Project 3

impact

Project 4

impact

Data sources

% financing

% financing

% financing

% financing

Green Bond

Environmental

assessment



Thomas Gibon et al 2020 Environ. Res. Lett. in press

https://doi.org/10.1088/1748-9326/abaa0c
8

What is the impact attributable to the bond, on a 

series of indicators?

What would happen without the green bond 

investment? 

If we have a renewable electricity project, do we consider as 

reference scenario the current electricity mix, or the electricity mix 

that we foresee for when the project would be in operation?  

sample of green bonds (climate awareness bonds) 

from the European Investment Bank 



• clean coal would be better than an inefficient 
coal plant, but is it what we aim to finance with 
a green bond project? 

9



Thomas Gibon et al 2020 Environ. Res. Lett. in press

https://doi.org/10.1088/1748-9326/abaa0c
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• are the effects on all stakeholders addressed in 
the impact assessment of the project ? 

• social considerations start to be part of 
sustainable finance regulations, such as the EU 
Taxonomy 



Multicriteria. Co-benefits and trade-offs

Thomas Gibon et al 2020 Environ. Res. Lett. in press

https://doi.org/10.1088/1748-9326/abaa0c
12
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LAHTI BIOMASS CHP PLANT BASELINE

Project Details. CHP biomass-fired plant at Kymijärvi in Lahti. The plant will provide 4.5 TWh of electricity to the 

national grid and heat to the district heating system in the city (feedstock in this example: dedicated crops)

 kg CO2-Eq 
kg 1,4-

DCB-Eq 
kg P-Eq kg Fe-Eq

kg 1,4-
DCB-Eq

kg PM10-
Eq

kg NMVOC
kg SO2-

Eq
square 

meter-year
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EXIOBASE v3.8
(input-output database)

FactSet

GHG emission factors by scope  
kgCO2eq/EUR million of industry output 

Scope 1 – direct emissions

Scope 2 – electricity emissions

Scope 3 upstream – supply chain emissions

Company-level revenue data
Revenue split by country and industry 

(1603 industry groups)

Company GHG 

emissions estimates

Fund GHG emissions 

estimates

Fund-level holding information

Financial data Sustainability data

& Other impact categories:

Acidification

Land-use related biodiversity loss

Water stress

Human toxicity 



▪ large coverage of listed companies (30,000 companies in year 2020) & time series data 2012 – 2021

▪ model can be adapted to compute impact for any company, needed data: revenue breakdown (production) by 

region and industry

▪ full range of environmental indicators and one social indicator: GHG emissions, acidification, particulate 

matter, human toxicity, eutrophication, land use, water use, resources use, vulnerable employment 

▪ Scopes covered: scope 1, scope 2, scope 3 upstream GHG emissions and direct, indirect impact for other 

indicators

▪ results expressed as absolute values or intensity (per MEUR invested / per MEUR of revenue)

18
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COMPANY

WACI – Weighed average Carbon Intensity (tCO2-eq/MEUR) reporting year

scope 1 scope 2 scope 3 upstream life cycle

Saudi Arabian Oil Co. 1,267 77 575 1,919 2018

Agilysys, Inc. (software) 10 17 65 92 2018

iHeartMedia, Inc. 54 32 145 231 2018

CytomX Therapeutics, Inc. 130 74 235 439 2018

SG Fleet Group Ltd. (fleet mgmt.) 25 20 166 211 2018

FUND
RCF – Relative Carbon Footprint  (tCO2-eq/MUSD invested) 

reporting year
scope 1 scope 2 scope 3 life cycle 

State Street Europe Small Cap ESG 

Screened Equity Fund 
104 20 196 321 2018

AMUNDI MSCI EMU ESG LEADERS 133 27 222 382 2018

iShares Developed World ESG 

Screened Index Fund (IE) 
112 17 133 263 2018

Lyxor MSCI Europe ESG Leaders 108 21 172 301 2018

State Street Emerging Markets Small 

Cap ESG Screened Equity 
639 214 643 1,497 2018

Including 

indirect scope 

3 emissions 

doubles or 

even triples 

total carbon 

exposure of 

an investment 

fund
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https://lsfi.lu/sf-luxembourg-study/





• “ESG screened fund” does not ensure the 

investor that the investment fund is 

sustainable

• some “sustainable” funds still hold 

investments in polluting companies 

• quantitative rather than qualitative 

indicators should be analysed when making 

an investment decision

• assessment usually includes only the direct 

commitments of a holding, without looking 

at the impact over the life cycle of the 

company 

Fund | iShares MSCI Europe ESG Screened UCITS ETF

Total 

company 

revenue 

exposure

Market 

value 

held

Scope 1 Scope 2 Scope 3
Life 

cycle

mEUR mUSD

3-energy-intensive 2,041,664 125 9,447 2,943 18,587 30,976

7-finance 1,731,529 63 982 354 3,601 4,936

9-other 885,785 33 606 397 4,052 5,055

4-buildings 273,327 14 229 83 1,389 1,701

5-transportation 663,606 12 465 420 4,731 5,616

1-fossil|oil 553,133 11 6,925 571 15,142 22,639

2-utility|electricity 363,058 7 10,164 1,440 3,247 14,851

1-fossil|gas 97,605 4 1,187 225 1,448 2,861

5-transportation|air 59,031 1.4 843 8 279 1,130

1-fossil-fuel 138,769 1.3 2,086 243 1,117 3,446

5-transportation|other 34,457 1.3 40 11 106 157

5-transportation|roads 20,865 0.78 4 4 80 89

1-fossil|coal 118,802 0.74 9,863 225 2,812 12,900

2-utility|water&sewerage 12,436 0.65 6 44 71 121

5-transportation|water 56,906 0.46 922 15 625 1,562

2-utility|waste 14,936 0.44 265 8 81 354

6-agric. etc|agriculture 1,967 0.05 15 0.34 17 33

6-agric. etc|forestry 1,146 0.04 4 0.51 5 10

8-scientific R&D 105 0.01 0.02 0.06 0.30 0.39

CPRS /unit

tCO 2 -eq

Classification based on 

Battiston et al. (2017)1
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SFDR Article 9 fund

sustainable goals as their objective

SFDR Article 8 fund

promoting sustainability characteristics
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▪ Estimation method for life cycle GHG emissions (and other sustainability impact categories), based on Input-Output (IO) Life 

Cycle Assessment (LCA), or IOLCA and company-level detailed revenue data, used as proxy to build the country-industry 

exposure profile of a company and investment fund

▪ The main novelty compared to previous tools and literature is using a detailed country and sectorial breakdown of companies’ 

revenue, sourced from the FactSet database combined with regionalized industry emission factors from the Environmentally 

Extended Multi-Regional IO (EEMRIO) database EXIOBASE

Benefits 

▪ Accounts for all impacts happening in supply chain and production phase (no cut-off)

▪ Ability to cover a very large universe of companies (95% sample coverage, compared to 17% coverage 

in company self-reported data)

▪ Homogenous method across industries and thus companies

▪ Uses real and verified trade data and emissions 

Limitations

▪ Assumes the same production recipe for all companies under the same country industry class 

▪ There are uncertainties in the data from the input-output databases that are transmitted to the company-level estimates

▪ Emissions intensity is expressed in monetary terms and thus absolute emissions are influenced by the price level of a company



Source: 

Popescu, I.-S., Hitaj, C., Benetto, E., 2021. Measuring the sustainability of investment funds: A critical review of methods and frameworks in sustainable finance. 

J. Clean. Prod. 314, 128016. https://doi.org/10.1016/j.jclepro.2021.128016

▪ measurement tools should be science-based

▪ difficulty in adapting product-level tools to 

investment products

https://doi.org/10.1016/j.jclepro.2021.128016
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Need to adopt forward-looking view – otherwise already low-carbon sectors are more and more 

popular to invest in, without contributing to climate transition

Public equity investment funds may not be the answer to positive impact creation, 

alternatives can be – private equity, blended finance, impact funds, green and sustainability-linked 

bonds 

Measurement of impact should be differentiated by industry – a general metric may not be 

suited to measure impact across all industries 
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Validation of IOLCA estimation method in the 
Automobiles industry | Results – Estimated vs reported data

• Product price level

• Exchange rates

• Sectorial aggregation for EIO-LCA model

• Electricity mix

• Powertrain type (ICEVs vs BEVs vs PHEVs) and car size

• Reporting differences – self-reported data
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Life cycle intensity, 

vulnerable employment 

and GHG emissions, for 

companies in the MSCI 

Climate Transition Index

Utilities

Trade

Textiles

Transportation

corr = 0.1044
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