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Q.

Is carbon footprinting on sovereign bonds
possible?

In November 2015, we published our Carbon Compass: Investor guide to
carbon footprinting, in which we answered the most commonly-asked
questions about carbon metrics at the portfolio level, in a context of
increased voluntary initiatives (Montreal Pledge, Portfolio
Decarbonisation Coalition) and regulatory pressures (e.g. Article 173 of
the French Law on Energy Transition)

Asinvestors apply these methodologies, the question of footprintingon
other asset classes isoftenraised, in particular sovereign bonds. Data
providers such as South Poleand Trucost (in partnership with the Global
Footprint Network and Beyond Ratings, respectively) released their
methodologies at end-2015 and in January 2016.

So iscarbonfootprintingon sovereign bonds possible, and what should
investors know about this?

A.

Yes, it is; different asset class, same
questions

Yes, carbon footprinting on sovereign bonds is possible and may help
foster ESG integration across asset classes. The same questions that apply
to carbon footprintingon equity also apply to sovereign bonds.: are
investorsfocusingon “risk” or “contribution to climate change”? Should
investorsonlyinclude the government’'s direct emissions or total emissions
at the country level? What metric should be used to normalise? What
about double-counting? We explore these questions in asimpleand user -
friendly way to complement our previous insights and findings in this post-
COP context.
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Beyond the

Differentassetclass,samequestions

In November 2015, we published our Carbon Compass: Investor guide to
carbon footprinting, where we reviewed current and developingtools,
including carbon footprints, avoided emissions, green-brown metrics,
static and forward-looking benchmarks, to help investors navigate the
landscape of carbon metrics.

Thereisa trend towards including additional asset classes, such as fixed
incomeand in particular sovereign bonds. As we heard a lot of questions on
this topic while onthe road, we decided to publish ashortfollow-up
focusing specifically onthe methodologicalissues and state of research on
this asset class.

We find that performing this type of analysis canstill provideinteresting
insights and signal investors’ positioning to policy-makers. The steps of the
analysis are the same; they are: 1) Define the perimeter; 2) Collectdata; 3)
Aggregate at the portfolio level; and 4) Expand our understanding. We
review the implications of choosing one approach over another at each of
these steps. We also argue that data qualityis set toimprove and that
additional indicators should be taken into account to complement the
carbonfootprintresults.
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12 burning questions

e Should I only include government emissions or country-wide emissions?
e Should I correct for imports and exports?

e Should | use annual or cumulative emissions?

e Wherecan | find the data?

e Areland-use change and other greenhouse gases emissions important?
e Will the COP 21 agreement improve the quality of data?

e How do | aggregate emissions at portfolio level?

e Canlcompare the sovereign bond footprint with the equity footprint?

e How to treat double-counting in multi-asset portfolios?

e What other metrics can | use?

3 keplercheuvreux.com
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Our main questions in six charts

Chart 1: Our past report looked at carbon footprinting

Chart 2: We answer 12 questions on the topic

WEORTANT et et e st e ot s st o

in questions

~
® Scope 1, 2 and/3 of Government's activity or country-wide emissions?
_ « Consumption or production-based emissions {correcting for imports and exports?)
ULl « Expert track: Annual or cumulative emissions?
indicatars y,
~
¢ Where can | find the data?
« Should | include land-use change emissions and other greenhouse gases?
® Expert track: Will the COP 21 agreement improve the quality of data? )
~
* Ownership vs exposure-based metrics?
* Can | compare withthe carbon foctprint of equity/fixed income?
LCEGEE ) @ Expert track: How to treat double-counting issues in a multi-asset portfolio? )

Expanding our understanding:
From a static to adynamic and forward-looking analysis
From an average carbon footprint to green-brown exposure
From a‘negative contribution’to a ‘risk’ analysis

Source: Kepler Cheuvreux

Chart 3: What should the perimeter be?

Source: Kepler Cheuvreux

Chart 4: Should it be production- or consumption-based?

Economy-wide emissions
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Chart 5: Ownership- or exposure-based metrics?

Source: Kepler Cheuvreux

Chart 6: What other elements should | look at?

Ownership metrics
Attributes emissions to each investor
based on its ownership

i, Amount invested.
" Debt outstanding

\_Y_)

Calculates how much of
acountry’s debt an
investor owns

issuer’s emissions

Exposure metrics
Attributes emissions based on portfolio
weights

Amount invested _y i o oo onu

L Total amount invested

\_Y_)

Calculates portfolio
weights

Issuer’s emissions can either be scope 1, 2 and/3 or ! by
depending on the option chosen in Steps 1 and 2.

ibution to climate
side of the story.

Speaks more toti
change’ or ‘responsil

One issue the how to measure a country's
indebtedness. Some countries include debt
owed by states, provinces and/or
municipalities, leading to comparability
problems

In addition, the more a country isin debt,
the lower the amount of emissions
attributed to an investor (holding the value
of investment constant).

y isster’s

Speaks more to the ‘risk’ side of the story

Not sensitive to the level of indebtedness
of the country, or its accounting method.
However, does not follow the
“contribution’logic, or by how much my
investments contribute, at least
theoretically, to climate change.
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Carbonfootprintingonsovereignbonds?

Sofar, the overwhelming majority of carbon footprint analysis has been done on
listed equity (and to some extent corporate bonds). Recently, interest on
sovereign bonds has been growing. Data providers have been developing
methodologies to allow investors to analyse sovereign bonds and the first
analyses are being published. So what should investors know?

Key dynamic 1: Broadening the scope of asset classes

In November 2015, we published our Carbon Compass: Investor guide to Carbon
footprinting, in collaboration with the Institutional Investor Group on Climate
Change (IIGCC), 2° Investing Initiative and Deloitte, where we reviewed current and
developing tools, including carbon footprints, avoided emissions, green-brown
metrics, static and forward-looking benchmarks, to help investors navigate the
landscape of carbon metrics.

The guide revolved mostly around listed equity, as the vast majority of analysis has
been carried out on these asset classes. Since November 2015, new methodologies
have been published by data providers and investors on how to calculate the carbon
footprint of sovereign bonds. We are now carryingouta review in this add-on to our
Carbon Compass guide.

Chart 7: Carbon Compass: investor guide to carbon footprinting ( )
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Key dynamic 2: Increased focus on the objective

As highlighted in our Carbon Compass guide, investors should first define their
investment belief and strategy and select appropriate metrics, while ensuring that
the methodological foundations are suitable to what they are trying to measure and
accomplish. In short, the choice of metrics depends on what investors are trying to
achieve and how investors will use them.

As for other asset classes, the analysis can focus on mitigating the negative
contribution to climate change versus optimising the positive contribution. The
analysis can also focus on risk or ‘climate-friendliness’. The carbon footprint is
mainly anindicator of negative contribution to climate change - it also sends a signal
to governments that better climate performance is expected; it is not a measure of
risk per se, especially when incomplete in perimeter, but can be used as a proxy
together with other indicators.

The ‘ownership’ link is less marked when looking at sovereign bonds: it is
impossible to vote and engage with a country’s government in the same way as with
a companyinwhich oneowns equity. Similarly, there is a lack of transparency in the
use of proceeds (e.g. which could be used to finance the energy transition in a very
carbon-intensive country), although it could be argued that the same holds true with
company-level analyses. The differencein maturityis not reflected in currentcarbon
footprint methodologies either.

Key dynamic 3: Regulatory and voluntary developments

Article 173 of the French Law on Energy Transition, specifying reporting
requirements on environmental/social/governance (ESG) criteria for investors, was
finally published on 29 December 2015. It requires investors to disclose relevant
environmental, social and governance information on their investments, including
how they contribute to the energy and ecological transition. We have also been
observinginternational momentum on this topic, with discussions taking placein the
UK, Switzerland, Sweden and the Netherlands.

The regulation is on a “comply-or-explain” basis and specifies that the reporting
entity chooses the way the information is segmented (by activity, asset class,
portfolio, source, sector, etc.). In practice, this means that investors may justify why
sovereign bonds and other classes were not included in the analysis.

Table 1:High-level summary of Article 173 requirements (more details below)

Carbon footprint is
mainly an indicator of
negative contribution
to climate change

We review other
metrics that exist at
sovereign bond level
analysis in the last
section of thisreport.

In practice, it means
that investors may
justify why sovereign
bonds and other
classes were not
included in the
analysis

Reporting entity

General process and information on how environmental, social and governance (ESG) criteria are taken into account.

Description of the main criteria - including their link with environmental risk and the international objective on climate

change and the ecological/ climate transition.

Information used to analyse each criteria - it can be financial or extra-financial data, internal or external analysis or scoring,

or any other material information.

ESG criteria

Methodology and results of the analysis: it can include information on the general characteristics of the methodology; main

underlying hypothesis and their alignment with international climate change objectives; commentary on the relevance of the
methodology and boundary of the analysis; information on risk; information on the alignment of investments with a low-

carbon strategy and/or in thematic funds; past, current or future carbon footprint.

Integration of the results in the investment policy.

Source: Kepler Cheuvreux, based on Article 173 of the French Law on the Energy Transition
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Table 2: Detailed requirements of Article 173

Reference Sections

Reporting elements

Article 1,section I, Sub-

section 1° 1. Information on the reporting entity

* Presentation of the general process to take into account social, environmental and governance criteria in theentity's
investment policy, and where appropriate, risk management.

* Content/ frequency/ means used to keep clients informed.

* List of funds that take into account environmental, social and governance criteria and percentage of the amount that
this represents in the overall portfolio.

* Adherence to a convention/code/initiative or label and general description.

* Description of internal procedures toidentify risks when the entity has one.

2. Information on social, environmental and
governance criteria in the entity's
investment policy

Sub-section 2°

Segmentation - the entity chooses the way the information is segmented (by activity, asset classes, portfolio, source,
sector or any other relevant segmentation) - and justification.

a.Description of the main criteriataken into account (see below for more information).

b. Information used to analyse the criteria (see below for more information).

c. Methodology and results of the analysis of the criteria (see below for more information).

d. Integration of the results of the analysis in the investment policy (see below for more information).

e. Description of changesfollowing the analysis.

f.Engagement strategy (engagement strategy, vote policy, assessment).

g.Engagement strategy for asset managers.

Sub-section 3° 3. Funds managed by asset managers

Criteria a.-g.above.

Sub-section 4° "Comply-or-explain" approach

Where applicable, reasons why the entity provides only part of the information mentioned above.

Details on points a, b, ¢, d above (in bold)

Article 1,section I, a. Description of the main criteria taken into

Justification of the choice of criteria.

For environmental criteria, link with environmental risk (physical, transition) and how they contribute to the

|eride) jeanyeN % aSuey) ajewi|d | xnaJAnaaHg .q>
19]d3)| V¢

section1 account international objective on climate change/ energy and ecological transition.

Section 2° b. Information used to analyse the criteria Financial or extra-financial data, internal/external analysis or scoring, any other material information.
Description of the methodology caninclude (in general):
*General characteristics of the methodology.
*Where applicable, details on the main underlying hypothesis and their alignment with international climate change
objectives.
*Commentary on the relevance of the method and boundary of the analysis.
Description of the methodology can include (for environmental criteria):
* Clarification on climate change and consequences of extreme events.
*Evolution of the availability and price of natural resources and the alignment of their use with climate and ecological

. . c. Methodology and results of the analysis of objectives.
Section 3 the criteri * Alignment of investments witha low-carbon strategy, in particular, for actors involved in fossil reserve operations,
e criteria . ;

underlying hypotheses to investment spent on the development of these reserves.
* Any element linked to the implementation of the Government of the international objective on climate change and the
climate and ecological transition.
*Greenhouse gas metrics - past, actual or future, direct or indirect - detailing the general characteristics and boundaries
of the methodology used, the way it isused for risk analysis; if an intensity metric is calculated, the denominator used; if
the metricis aggregated, details on the weighting method.
*Metrics on investments in thematic funds or funds with a label, code or initiative to contribute to theinternational
objective on climate change and the climate and ecological transition.
* Any other relevant information.

Section 4° d. Integration of the results in the Information on how the entity analyses the coherence of itsinvestment policy with climate and ecological transition

investment policy

objectives, targets, actionstaken. Where applicable, reasons that may explain it.

Source: Kepler Cheuvreux, based on Article 173 of the French Law on the Energy Transition
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Key dynamic 4: An increasing body of work

Until recently, the majority of work had been focussed on the integration of ESG
factors in sovereign risk analysis, without a specific focus on the carbon footprint
element (link) due to a lack of methodological approaches.

Five main data providers are positioning themselves in the carbon footprinting
market for sovereign bonds: Beyond Ratings & Trucost, the Global Footprint
Network & South Pole Group, and ET Index.

These organisations are also putting together working groups on the topic:

e The Global Footprint Network and South Pole have put in place an investor
working group on the topic (with seven investors participating so far), with
the aim of publishing a white paper on the topic summer 2016.

e ET Index is seeking investor partners to develop a methodology for
allocating carbon emissions across portfolios of all asset classes (including
sovereign bonds), with the ambition of creating a standard that the wider
industry can use, and potentially applicable to the allocation of other extra-
financial risks in the ESG space.

As for the financial sector, an increasing number of investors are trying this type of
analysis internally, with a couple disclosing the results publicly.

Very little work has been done so far on other bond issuers, such as supranational
organisations or municipal bonds - with the notable exception of corporate bonds
(see our previous guide ‘Carbon Compass’).

9 keplercheuvreux.com
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Different asset class, same questions

The steps to perform a carbon footprint analysis on sovereign bonds are similar
to those followed to carry out a carbon footprint analysis on listed equity, i.e.:

1. Define perimeter.

2. Collect data.

3. Aggregate at portfolio level.
4. Expand our understanding.

However, there are some specific challenges at each step that we review in the
following sections.

Chart 8: Key methodological questions we tackle in this report

* Scope 1, 2 and/3 of Government’s activity or country-wide emissions?
¢ Consumption or production-based emissions {correcting for imports and exports?)
¢ Experttrack: Annual or cumulative emissions?

Define
indicators

¢ Where can | find the data?
¢ Should | include land-use change emissions and cther greenhouse gases?
¢ Experttrack: Will the COP 21 agreement improve the quality of data?

¢ Ownership vs exposure-based metrics?
¢ Can | compare with the carbon footprint of equity/fixed income?
iR Gl @ Expert track: How totreat double-counting issues in a multi-asset portfolio?

Expanding our understanding:

- From astatic to a dynamic and forward-looking analysis

- From an average carbon footprintto green-brown exposure
- From a‘negative contribution’to a ‘risk’ analysis

Source: Kepler Cheuvreux

Step 1: What perimeter should | choose?

There are two broad options to define the perimeter of the analysis:

1. Just as we are talking about “scopes” to define the perimeter of the analysis
in the case of companies, we can also use this concept in the context of
governments.

- Scope 1 and 2 are understood as the carbon emissions related to the
government’s energy and electricity consumption.

- Scope 3 encompasses the upstream and downstream value chain
emissions of the government purchases.

10 keplercheuvreux.com
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While this approach yields a more conservative (lower) number, the question is
whether it is logical - are investors only financing the government when buying a
bond?

2. Emissions of the entire economy (beyond Scope 1, 2, and 3 of the
government and state-owned enterprises). This approach supports the view
that the state has aregulatory role through its climate policies and hence is
responsible for the country’s entire emissions.

There is a trade-off between coverage and double-counting across asset classes.
Limiting the analysis to Scope 1 avoids the risk of double-countingwhen aggregating
the carbon emissions of different asset classes, but takes a limited view of the role of
the state in piloting the national carbon strategy.

Chart 9: Perimeter choicesillustrated

We tackle the
question of double-
counting onpage 17
when discussing
aggregation

Table 3: Trade-offs in the choice of perimeter

Economy-wide emissions

TN

Scope 1 (usually
less than 5% of Cross-assetdouble  Responsibility attribution
economy-wide counting?
emissions) —
Scope 1 No. Own emissions only.
Total energy-use emissions
Scope 1and 2 Yes, potentially. (incl. electricity).
Scope 2 | Usually between As above, and full supply-
10-13% of chains emissions through
economy-wide Scope 1,2,and3 VYes, potentially. i g
\_ ) emissions. procurement policy.
. Whole economy's emissions
( ) Economy-wide . o
emissions Yes, most likely. (indirectly, through regulatory
role).
Scope 3
& p /

Source: Beyond Ratings, Kepler Cheuvreux. Research by Beyond Ratings found that the Scope
1 and 2 of the public sector (public administration and defence, education, health and social
services, community/social and personal service activity) is usually less than 5% of a country’s
total emissions. When taking into account Scope 1, 2 and 3 (upstream, i.e. through carbon
emissions embodied in Government purchases), it represents between 10-13% of the country’s
total emissions (including emissions embodied in imports).

When using the total emissions of a country, the next question is whether to include
production- or consumption-based emissions, i.e. whether to correct for imports
and exports. This can make a significant difference: see as an example the following
table taken from a study of the French Economist Thomas Piketty on the difference
between consumption- and production-based emissions by region (link).

From a ‘contribution-to-climate-change’ perspective, one could imagine using the
total carbon footprint by production + imports (without subtracting exports).
However, this would lead to double-counting across countries and does not follow
the accounting logic of international agreements. Chart 11 highlights the
implications of choosing one method over another.

11 keplercheuvreux.com
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Production- or
consumption-based
emissions?
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Table 4: Production versus consumption accounting Table 5: Implications of choosing one method over another
tCO2eper %changewith Ratioto world Aligned with Double Biaised

person per year production average International counting towards?

World average 6.2 0 1 agreements across

N. Americans 225 13 36 countries

W.Europeans 131 41 2.1 Production-based Yes No Large

Middle East 74 -8 12 exporters

Chinese 6 -25 1 Consumption-based No No Large

Latino Americans 44 -15 0.7 P impofted

5. A5|ans 22 -8 04 Production + No Yes No bias

Africans 1.9 -21 0.3 Imports

Sustainable level 13 0 0.2

Source: Piketty and Chancel, 2015, based on Peter and Andrew (2015) and WRI (2015). Key:

Western Europeans emit on average 13.1t CO2e per year and per person, including Source: Kepler Cheuvreux

consumption-based emissions. This figure is 41% higher than production-based emissions and
2.1x higher than world average. Note: Data from 2013.

Experttrack: Whatabout temporal boundaries?
Should annual or cumulated emissions be included?

According to analysis by Piketty and Chancel in 2015, European countries are Should annual or
responsible for less than 11% of current emissions (as of 2012) and 20% of cumulated emissions
cumulated emissions since the industrial revolution. be included?

While this way of slicing the data adds an interesting perspective in the context of
international climate finance (following the principles of “retributive justice” and
“common but differentiated responsibilities”), it raises additional methodological
questions: should the cumulated emissions be normalised by annual GDP or by
cumulated GDP for example? Should investors be held responsiblefor the historical
cumulated emissions of the countries they invest in? Should the length of debt be
taken into account? Is it an appropriate measure to get a sense of the change in
carbon performance of countries?

In addition, this metric is backward-looking and hence does not fit the forward-
looking lenses of investments. For these reasons, we argue that only annual
emissions should be taken into account.

We discuss this further on page 18.

Chart 10: Distribution of current emissions (production) Chart 11: Distribution of cumulated emissions (production)
Russia/C.  South Africa
. 9 Middle EU
Asia 5% China o
8% . Lati East/N.A. 20%
Other Rich 25% atin 390
5% America
6%
Other Asia Africa
0, 0,
8% 5% North
South Asia » Ame?ca
EU 7% 27%
o .
North 11% Othet; Rich
Ameri 5%
merica )
16% ) v India Russia/C.
Middle Latin 7% China Asia
East/N.A. America 12% 15%
8% 7%
Source: Piketty and Chancel (2015) based on CAIT (WRI, 2015). Key: China represents 25% of Source: Piketty and Chancel (2015) based on CAIT (WRI, 2015) and CDIAC (Boden et al., 2015).
global CO2e emissions when measured from a production base (data from 2012) Key: Emissions from North America represent 27% of all CO2e emissions ever emitted since the

industrial revolution

12 keplercheuvreux.com



Kepler

.
‘5’ Cheuvreux

‘ Climate Change & Natural Capital

Step 2: Where can | find the data and how good is it?

Depending on the perimeter chosen in Step 1, data sources will vary.

Scope 1, 2 and/or 3: more difficulttofind than itseems!

e Scope 1 and 2 data may be difficult to find, depending on the country. Some
countries report their Scope 1 and 2 emissions, or at least the energy
consumption and mix that could allow us to calculate the associated carbon
emissions. This is time-intensive and little data exists.

Another method consists of using databases that aggregate data from several
sources - a core question is whether government activities are disentangled from
other sectors (e.g. does it differentiate between public and private education?)

e Scope 3 data are even more challenging to find, and may need to be
estimated using sophisticated modelling techniques such as input-output
models that provide data on household and government consumption.

As explained in our previous Carbon Compass report, these models quantify the
economic exchanges between industries. They can be extended to include the
greenhouse gas emissions associated with these exchanges.

Country-level emissions: a question of tradeoffs...

e For country-level production-based emissions: our preferred publicly-
available source is WRI (), which incorporates several data sources to
build their estimates, in order to overcome the main limitations of some
datasets: it includes not only carbon but also other greenhouse gases,
energy/cement/land-use change emissions.

Chart 12: What about land use change emissions...

Depending on the
perimeter chosen in
Step 1,data sources
will vary

Our preferred
publicly-available
source is WRI

Chart 13: ... and other greenhouse gases?

12,000 12,000
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S 6,000 X
s ¢ S 6,000
g 4,000 §
4,000
2,000
2,000
R R R W I P R =
2,000 @ Q;\q, ’b(\’b o @(\ & \(\b \@Q’b %bo %@x « .
& I &K o N é%@ D R v;é‘?’ 7,0@ S (\b\@ & & 0
™ Q8
.,\@b S & ¢ F v« oef& ¢ {_\“Qo N
S e S @
(.\\e 0(‘
® GHG emissions from Land use Change and Forestry N
B Other GHG emissions ™ Total CO2

B Total GHG Emissions Excluding Land-Use Change and Forestry

Source: Based on WRI data, 2012 (link)

Land-use change emissions and the concept of “net carbon footprint” in particular
are gaining momentum at international policy level - see Samuel Mary’s latest
report Integrating landscape into investments ( ). Afforestation, reducing
deforestation and managing land for increased carbon sequestration are ways to
mitigate climate impacts and their positive effect should thus be included in the
analysis, in our view.

13 keplercheuvreux.com

Source: Based on WRI data, 2012 (link).
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https://research.keplercheuvreux.com/env_pdf/377241
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A core limitation is that the latest data is from 2012. Extrapolation (based on GDP
and past trends in decoupling) may be used, as well as other data sets (e.g. the
EDGAR database from the European Commission, ) that cover only carbon, but
only until 2014.

Other data sources include the International Energy Agency, which tracks carbon
emissions from fossil fuel combustion and data from the Carbon Dioxide
Information Analysis Center. The FAO has data on carbon emissions from land use
change. WRI, WIOD and data providers aggregate these data sources to build their
own estimates.

e To adjust for imports and exports (consumption-based): the OECD
publishes Excel tables ( )! that are easier to use (because the data is
already calculated) but onlyinclude CO2 emissions from fuel combustion and
no other GHGs (see comment above).

Methods based on input-output modelling can be used but require additional
analysis and time. These models quantify the economic exchanges between
industries and can either be based on a single region (generally the US) or on several
regions. Multi-region models can be used to estimate emissions associated with
imports and exports.

The advantage of these datasets is that they are harmonised between countries.
One limitation of these models is that they are as good as the underlying data
sources used, and significant assumptions may be made when trying to match and
split the datasets used with the sector classification the models rely on.

While WIOD (link), funded by the European Commission, is the easiest to use, the
|atest data are from 2009. Othersinclude GTAP, EORA, and OECD. Another option,
possibly moretime-intensive, consists in understanding the quantity of commodities
traded between countries (e.g. using the COMTRADE database) and applying life-
cycle analysis factors.

Chart 14: When adding imports and exports to the story
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Source: Kepler Cheuvreux calculations based on OECD 2011 (C02 only, excluding land use change and forestry emissions)
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! Click under “Environment”, “Carbon Dioxide Emissions Embodied in International Trade”
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Experttrack: Will the COP 21 improve the quality of data?

The greenhouse gas data submitted by countries under the Climate Convention to
the UNFCC is often used to build country-level datasets and is considered one of
the most accurate sources of data. Note that this concerns only production-based
emissions.

Previously, only Annex | countries (industrialised) were required to report
according to IPCC guidelines, leading to good data coverage from 1990 to 2012.
Others (non-Annex |, developing) were not required to, leading to some gaps.

Research institutes (WRI, WIOD, others) that rely on reported data to build the
databases investors then had to either use UNFCC data and rely on alternative
databases such as EDGAR for other countries (e.g. WIOD), or combine alternative
data sources (WRI).

Without going into too much detail, the largest sources of uncertainties pertain to
the emission factors used (e.g. kg of C02e per unit of energy) and the inclusion of
other GHGs (e.g. methane and refrigerants). In that context, a core question is that
of comparability.

There was a big focus during COP 21 on enhancing transparency and allowing
comparability between parties’ efforts to tackle climate change. Under the new
scheme, each country must annually establish and report on GHG inventories in a
way that is consistent with the IPCC guidelines, and the information will be verified
by a panel of independent experts.

Whileincentives for countries to report on high-quality data are also planned to be
set up, we have to wait until COP 24 to know the details of the common guidelines
and procedures related to the Monitoring, Reporting and Verification (MRV)
system.

While we currently have little visibility on the new Monitoring, Reporting and
Verification system, we think it will improve data quality due to increased
geographical coverage: as of 2023, all parties (including non-Annex | countriesin
the previous system) will have to submit a new or upgraded national climate plan
every five years and report on performance versus targets. The Monitoring,
Reporting and Verification of emissions will go through a common accountability
system.
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Step 3: How should | aggregate at portfolio level?

As highlighted in the Carbon Compass report, there are two high-level methods to
allocate and aggregate emissions at portfolio level: ownership versus exposure-
based metrics.

Chart 15: An important distinction
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Issuer’s emissions can either be scope 1, 2 and/3 or total country issuer’s emissions by production or consumption, depending
on the option chosen in Steps 1and 2.
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Source: Kepler Cheuvreux

In both cases, in order to allow for comparisons of portfolios of different sizes, data
may be normalised by capita, public debt, GDP or other factors. GDP is preferred, in
our view, as a measure of economic performance. “Emissions per unit of GDP” is thus
a measure of efficiency. It can also be normalised by emissions per capita, in order to
understand how efficient a specific country is in creating value for its inhabitants.

Chart 16: Deviation from a reference level of emissions
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A note on comparing with a company-level carbon footprint: for simplicity of
reporting, some investors might prefer to have single figure cross-asset classes. In
our view, such a number loses its explanatory power, and if reported publicly, should
be done alongside more granular indicators, such as asset classes.

As GDP is a measure of income rather than revenue, carbon emissions per unit of
GDP may not be directly comparablewith a company’s carbon emissions per unit of
revenue. Instead, carbon emissions per unit of income may be used to facilitate the
comparison. Note thatthe firm’sincomeis one component of GDP and will thus lead
to double-counting. However, when using carbon emissions at country level as a
nominator, there will also be double-counting, so that should be acceptable.

Other options include normalising by government taxes (this may speak moreto a
risk-oriented approach).

Experttrack: How to treatdouble-countingissuesin a multi-asset
portfolio?
This question arises when including economy-wide emissions.

As highlighted in our Carbon Compass report, if the carbon footprint is used as a
proxy for risk (with all the caveats associated), it is best not to avoid double-
counting, as the government is dependent on the tax revenues from companies
operating on its soil.

When trying to understand the ‘climate-friendliness’ of an investment, double-
counting might become an issue. However, as we highlighted at the start of this
report, the ‘responsibility’ link is not clear in the case of sovereign bonds.

Chart 17: Decision tree - is double-counting really a problem?
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If there is still a desire to try to decrease double-counting, based on Beyond
Ratings’ research, suggested approaches include:

e Option 1: Usinga rating methodology rather than total carbon footprint
and calculating an average rating based on portfolio weights.

«

e Option 2: Determining the government’s “responsibility share” in non-
public emissions and subtracting that share from corporate emissions;
this share could be based on a standard share of the public sector’s
added valueor a broader assessment of the government’s policy-making
roleby sector. At the moment, data needs favour the use of a single ratio.

Step 4: Expanding our understanding

The carbon footprint is a static (and backward-looking due to the use of older data)
and average figure which by itself shows the negative contribution of investments
to climate change (rather than risk, depending on the methodology chosen in the
previous steps). Additional analysis could tackle these limitations; we now look at
these.

From astatic to adynamic and forward-looking analysis

The question of dynamic benchmarking and alignment with a 2°C trajectory has
been investigated at company and portfolio level, mainly for listed equities, with
methodologies such as Science-Based Targets or the 2°C portfolio. However, it could
in theory be investigated at country level.

1. In theory, all countries that have signed the Paris agreement are committed
to a‘less than 2°C world’, so all these countries can be considered aligned.

2. In practice, the sum of commitments (or Intended Nationally Determined
Contributions, INDCs) submitted so far overshoots the 2°C target, and some
countries could be more proactive and credible than others.

One could potentially use the pledges to assess which country is better aligned with
a 2°C (or even 1.5°C) world compared to its peers.

18 keplercheuvreux.com
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Experttrack: usingINDCs as an additional element of analysis

As of February 2016, 161 Intended Nationally Determined Contributions
representing 188 countries had been submitted, covering 97.1% of the GHG
emissions released worldwide in 2011. Could these be used in one way or
another?

Unfortunately, it is not that easy.

INDCs may not always take the form of a GHG target (only 66.9% of the INDCs
submitted to date). When targets are submitted, the type, base year, sector and
GHGs covered will vary. Adding to this, differences in INDC are also crystallised
in scope and coverage. Sectors and greenhouse gases falling under each INDC
can vary substantially.

One could use this to estimate the future emissions of a country. The question
then, is whether it is “fair” or not.

To be able to assess a country’s climate change position and commitments, a
handful of organisations have undertaken an assessment of INDCs, especially
under the “fair” and “ambitious” angle.

e The International Energy Agency 2°C scenario looks at the ‘capacity’ side
of the story and determines what is needed by sector/region up to 2050.

e Other tools (such as the one developed by the Stockholm Environment
Institute) allocate emissions based on historical responsibility or a mix
between capacity and responsibility (). Additional questions arise
when including the responsibility element: should it be calculated since
1850, 1950, or 1990? Should a development threshold be set?

Chart 18: Difference in percentage decrease using IEA scenario and ‘fair’ share approach
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Data compares the % change in emissions between 2012 and 2030. See the Carbon Compass report with the required decrease in emissions under
the 2°C scenario of the IEA, from 2012 to 2050. Note that we took the most conservative part of the pledge that could be quantified. The results of

this analysis are very sensitive to the assumptions taken. This chart is only provided as anillustrative example.

Another potential
analysis relates to
how likely decision-
makers are to keep

their promises

The CAIT tool from WRI also forecasts emissions according to different
scenarios and may be an interesting source of data in this type of analysis ().

Another potential analysis relates to how likely decision-makers are to keep
their promises. A study from the Grantham Research Institute on Climate
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Change and Environment () has developed a framework to assess the
credibility of pledges and tested it on G20 countries based on: 1) rules and
procedures; 2) players and organisations; 3) norms and public opinion; and 4)
past performance in implementing international commitments and domestic
policies.

The World Resource Institute also published a report discussing key
performance indicators to evaluate the implementation of climate change
policies and their effects ().

Chart 19: Average score of the determinants supporting the credibility of pledges
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Scale: 0-0.5: not supportive of credibility; 0.5-1.5: slightly supportive; 1.5-2.5: moderately supportive; 2.5-3.5:
largely supportive; 3.5-4:fully supportive

Source: Grantham Research Institute on Climate Change and Environment, 2016 (). Country-specific analysis is available in the report itself.

From an average carbonfootprint togreen-brownexposure

To understand what lies beneath the average country-level carbon emissions,
breakingdown energy-related emissions into further components may be useful and
help to assess a country’s exposure to renewable and fossil energy.

In our view, using the so-called Kaya identity can be a good starting point to
identify the main drivers under carbon emissions. The identity breaks down total
carbon emissions from energy (T) into four components, namely: 1) population (P); 2)
GDP per capita (G/P); 3) energy use per unit of GDP (E/G); and 4) carbon emissions
per unit of energy (C/E).

Equation (3): T=P *G/P *E/G *C/E

This equation can then be used to assess the contribution of each factor to total
emissions, how they evolve, and even what the energy intensity (energy use per unit
of GDP) and carbon intensity (carbon emissions per unit of energy) should be to
achieve a certain emission level while keeping population and GDP per capita at a
predetermined (or evolving) level. Note that this can also be used at company level
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Chart 20: Comparing energy and carbon intensity profiles

Chart 21: Green vs Brown from an ehergy-consumption angle
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Carbon intensity will also depend on the fossil fuel energy breakdown. Russia ends
up having a lower carbon intensity compared to India (Chart 20), despite a higher
brown exposure (as shown in Chart 21), which is explained by a higher recourse to
natural gas versus other carbon-intensive emitting fossil fuels. Alternatively to the
total primary energy supply, another option is looking at the total production and
imports of primary energy when assessing the carbon footprint of a country:

Further exploring the green/brown exposure of a country can be achieved by going
beyond traditional indicators (e.g. share of renewable and non-renewable energy), to
wider indicators assessment, which nonetheless give valuable indications about the
green forward-lookingorientation of the country. Since 2012, the OECD, the World
Bank, UNEP and Global Green Growth Institute have worked together to develop a
global approach to green growth indicators (), unveiling at the same time each of
the organization’s own indicators to measure green growth.

Table 6:Selected alternative indicators

Indicators

Source

Patents of importance to green growth

Fossil fuel subsidies

R&D expenditure related to energy and environment
Environmentally-related taxation

Eurostat database (link)

Energy pricing (share of taxes in end-use prices)
Carbon market financing

OECD database (link)

EA/OECD database (link), IMF (

)
OECD database (link)
OECD database (link)

OECD database (link)
OECD database (link)
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Experttrack: financingthe transition
International financial tools to promote green growth are evolving, and talking Sovereign green
about sovereign carbon footprinting necessarily leads us to the following question: bonds?
wouldn’t it be easier to invest in sovereign green bonds? While financial
institutions, corporates, municipalities, cities and sub-national entities are
increasingly issuing green bonds, we are still longing to see sovereign enter the
market. This might take a new turn, as Sean Kidney, CEO of the Climate Bond
Initiative, recently stated that four countries (possibly China, Bangladesh and
Sweden) were seeking to issue sovereign green bonds.

Another innovative tool which has recently been put on the table is the
environmental policy performance bond, where the interest rates are linked to
CO2 reduction targets ( ). However, as proceeds are not supposed to be
earmarked for green projects and no guarantee is given that CO2 targets will be
achieved, we do not see a direct translation in terms of carbon footprinting
reduction (vs. green bonds, where the traceability of proceeds towards “green”
projects is key). It rather sends a strong signal to the market that countries are
confidentin meeting their CO2 emission reduction target, thus constituting a good
indicator of which sovereign to include in a portfolio from an environmental and
forward-looking perspective.

From a ‘negative contribution’to a ‘risk’ analysis

The carbonfootprintisanindicator of ‘negative contribution’rather than risk. There Several tools have
isan increased body of research that looks at integrating climate risk into countries’ been developed to
assessments (e.g the IMF announced that it would start including climate risk in its assess the risk linked

countries assessment for the World Economic Outlook( ), the European Systemic toclimate change and

energy transition
Risk Board and Financial Stability Board recent papers on climate change, transition
and financial stability).
Understanding a country’s green-brown exposure (e.g. fossil fuel dependence,
reliance on fossil fuel exports, national ownership of oil and gas reserves, etc.) is a
start in analysingthe transition/carbonrisk attached to sovereign bonds. Tools have
also been developed to assess countries’ vulnerability to the physical risk of climate
change ( to an article from South Pole and the Global Footprint Network on
Institutional Investors).
However, these tools lack comparability due to different research focus and However, these tools
methodologies. One can distinguish between: lack comparability
. .. . due to different
e Analysis that look at the vulnerability to the effect of climate change methodologies

(physical risk) versus the effect of energy transition (carbon risk).
e Perimeter of the analysis (number of impacts taken into account).
e Forward- versus backward-looking, the use of modelling and time horizon.

e The use of scoring versus quantified impact (stress-testing) on key variables
such as GDP and sovereign credit rating.
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Table 7:Selected publicly-available studies on the impact of the energy transition and climate changé (not exhaustive)

Source Impacts included quantitatively Climate

Time Scoring vs. impacton
modelling horizon GDP/specified sectors

Climate change effect on tropical cyclone and floods (a one-in-250-year

Standards & Poor's event) and implication on the sovereign's economy and creditworthiness

Expressed in GDP terms

(through GDP per capita losses, increased public spending on Yes 2050 and change in credit
(2015) . . . . . .
reconstruction, negative cyclical effect of the resulting economic ratings
downturn, and deterioration of trade balance).
Share of population livingin coastal areas below five metres of altitude;
Standards & Poor’s share of agriculture in national GDP; vulnerability index from Notre No Unclear Score
(2014) Dame University (ND- GAIN, see below for a commentary on thisdata

source).

ERISC land Il (GFN,
UNEP Fland 14/7
financial institutions)

gglzé/lz?rthcomlng the impact of food supply and demand on trade balance.

ERISC I: Exposure through 'resource balance', 'trade-related risks',

'degradation-related risks', and 'financial resilience'. ERISC II: focus on No Unclear

Ranking; stress-testing
changes in price volatility
and productive capacity
ontrade balance.

Includes quantitative impacts of climate change on agriculture, coastal
zones, losses from extreme events, increased mortality, changes in
OECD (2015) energy demand, and changes in tourism demand. Other impacts such as Yes

% change in GDP in 2060
2060 compared to no-damage

biodiversity losses, increased water stress, human security and large- baseline
scale disruptive events are considered either qualitatively or separately.
GermanWatch (CRI  Level of exposure and vulnerability to extreme events (scoring based on NoPast data Score
Index) (2016) death toll, absolute and relative, and losses, total and per unit GDP).
Dara Climate Additional economic costs

Climate Change and Carbon Economy: Environmental Disasters, Habitat

Vulnerability S . Yes 2030 and mortality - classified
Monitor (2012) Change, Health Impact, Industry Stress (34 indicators in total. into a vulnerability score
Assesses a country's vulnerability to the effects of climate change (36
Notre Dame - GAIN indicators classified between exposure, sensitivity and adaptive capacity) .
Partial Unclear Score

index (2014) and readiness to adapt (nineindicators classified between economic,
governance and social readiness).

Mercer (link) recently performed a top-down analysis of how the strategic asset
allocation of along-term investor can be affected by different climate scenarios and
pathways across asset classes and sectors.

e The original analysis looks at four scenarios, from transformation (more
ambitious climate change mitigation action that puts us on a path to limiting
global warming to 2°C above pre-industrial era temperatures this century,
with fossil fuels representing half of the mix at 2050) to fragmentation
(limited climate action and lack of coordination result in warming rising to
4°C or above pre-industrial era temperatures this century, with fossil fuels
representing 85% of the energy mix at 2050).

e The analysis includes both carbon and climate risks (the exact typology is
technology, resource availability,impact and policy) which, depending on the
scenario, will play out in different ways, and sometimes in different
directions, leading to a different distribution of winners and losers.

The findings are broadly consistent with the other studies above, namely that
emerging markets’ sovereign bonds are more exposed than those of developed
markets. The originality of this study is that it includes both carbon and physical
risk, it is underpinned by climate modelling, and it quantifies the average
additional annual returns, which is what we ultimately want to understand.
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http://www.oecd.org/environment/the-economic-consequences-of-climate-change-9789264235410-en.htm
https://germanwatch.org/en/download/13503.pdf
https://germanwatch.org/en/download/13503.pdf
http://daraint.org/wp-content/uploads/2012/10/CVM2-Low.pdf
http://daraint.org/wp-content/uploads/2012/10/CVM2-Low.pdf
http://daraint.org/wp-content/uploads/2012/10/CVM2-Low.pdf
http://gain.org/about-the-index
http://gain.org/about-the-index
http://www.mercer.com/content/dam/mercer/attachments/global/investments/mercer-climate-change-report-2015.pdf
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Chart 22: Climate impact on returns by asset class (35 years)
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Source: Mercer
That said, recent credit rating downgrades (Saudi Arabia, Bahrain, and Brazil) in the Recent credit rating
context of low oil pricesillustrate therisk of oil dependency. This metric is taken into downgrades (Saudi
account in the ERISC | but does not seem to be included in Mercer’s analysis at the Arab.m,. Bahrain, and
level.Note that this risk will b d through the carbon footprint of th Brazil)in the context
country level. Note that thisrisk will be captured through the carbon footprint of the of low oilprices
‘exports’ component. The Global Footprint Network has developed a methodology illustrate the risk of oil
to assess the “stranded asset risk” at country-level, taking into account variables dependency

such as the differential between sectoral carbon intensity across countries, fossil
fuel reserves owned by the country, dependence on tax revenues from private
companies operating fossil fuel assets.
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Research ratings and important disclosures

Rating ratio Kepler Cheuvreux Q4 2015

Rating breakdown A B
Buy 45.7% 0.0%
Hold 37.6% 0.0%
Reduce 15.2% 0.0%
Not Rated/Under Review/Accept Offer 1.5% 0.0%
Total 100.0% 0.0%

Source: Kepler Cheuvreux
A: % of all research recommendations
B: % of issuers to which Investment Banking Services are supplied

From 9 May 2006, KEPLER CHEUVREUX’s rating system consists of three ratings: Buy, Hold and Reduce. For a Buy rating, the minimum expected upside is 10% in
absolute terms over 12 months. For a Hold rating the expected upside is below 10% in absolute terms. A Reduce rating is applied when there is expected downside on
the stock. Target prices are set on all stocks under coverage, based on a 12-month view. Equity ratings and valuations are issued in absolute terms, not relative to any
given benchmark.

Analyst disclosures

The functional job title of the person(s) responsible for the recommendations contained in this reportis Equity Research Analyst unless otherwise stated on the cover.
Name of the £5C Research Analvst(s): Julie Ravnaud

Regulation AC - Analyst Certification: Each Equity Research Analyst(s) listed on the front-page of this report, principally responsible for the preparation and content of
all or any identified portion of this research report hereby certifies that, with respect to each issuer or security or any identified portion of the report with respect to an
issuer or security that the equity research analyst covers in this research report, all of the views expressed in this resear ch report accurately reflect their personal views
about those issuer(s) or securities. Each Equity Research Analyst(s) also certifies that no part of their compensation was, is, or will be, directly or indirectly, related to the
specific recommendation(s) or view(s) expressed by that equity research analyst in this research report.

Each Equity Research Analyst certifies that he is acting independently and impartially from KEPLER CHEUVREUX shareholders, directors and is not affected by any
current or potential conflict of interest that may arise fromany KEPLER CHEUVREUX activities.

Analyst Compensation: The research analyst(s) primarily responsible for the preparation of the content of the research report attest that no part of the analyst’s(s’)

compensation was, is or will be, directly or indirectly, related to the specific recommendations expressed by the research analyst(s) in the research report. The research
analyst’s(s’) compensation is, however, determined by the overall economic performance of KEPLER CHEUVREUX.

Registration of non-US Analysts: Unless otherwise noted, the non-US analysts listed on the front of this report are employees of KEPLER CHEUVREUX, which is a
non-US affiliate and parent company of Kepler Capital Markets, Inc. a SEC registered and FINRA member broker-dealer. Equity Research Analysts employed by
KEPLER CHEUVREUX, are not registered/qualified as research analysts under FINRA/NYSE rules, may not be associated persons of Kepler Capital Markets, Inc. and
may not be subject to NASD Rule 2711 and NYSE Rule 472 restrictions on communications with covered companies, public appearances, and trading securities held by a

research analyst account.
Please refer to www.keplercheuvreux.com for further information relating to research and conflict of interest management.

The term "KEPLER CHEUVREUX" shall, unless the context otherwise requires, mean each of Kepler Cheuvreux and its affiliates, subsidiaries and r elated companies (see
table below).

Regulators

Location Regulator Abbreviation
KEPLER CHEUVREUX S.A - France Autorité des Marchés Financiers AMF
KEPLER CHEUVREUX, Sucursal en Espaia Comision Nacional del Mercado de Valores CNMV
KEPLER CHEUVREUX, Frankfurt branch Bundesanstalt fur Finanzdienstleistungsaufsicht BaFin
KEPLER CHEUVREUX, Milan branch Commissione Nazionale per le Societa e la Borsa CONSOB
KEPLER CHEUVREUX, Amsterdam branch Autoriteit Financiéle Markten AFM
Kepler Capital Markets SA, Zurich branch Swiss Financial Market Supervisory Authority FINMA
Kepler Capital Markets, Inc. Financial Industry Regulatory Authority FINRA
KEPLER CHEUVREUX, London branch Financial Conduct Authority FCA
KEPLER CHEUVREUX, Vienna branch Austrian Financial Services Authority FMA
KEPLER CHEUVREUX, Stockholm Branch Finansinspektionen Fl

KEPLER CHEUVREUX is authorised and regulated by both Autorité de Contréle Prudentiel and Autorité des Marchés Financiers.

For further information relating to research recommendations and conflict of interest management please refer to www.keplercheuvreux.com.
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Legal and disclosure information

Other disclosures
This product is not for retail clients or private individuals.

The information contained in this publication was obtained from various publicly available sources believed to be reliable, but has not been independently verified by
KEPLER CHEUVREUX. KEPLER CHEUVREUX does not warrant the completeness or accuracy of such information and does not accept any liability with respect to the
accuracy or completeness of such information, except to the extent required by applicable law.

This publication is a brief summary and does not purport to contain all available information on the subjects covered. Further information may be available on
request. This report may not be reproduced for further publication unless the source is quoted.

This publication is for information purposes only and shall not be construed as an offer or solicitation for the subscription or purchase or sale of any securities, or as
an invitation, inducement or intermediation for the sale, subscription or purchase of any securities, or for engaging in any other transaction. This publication is not
for private individuals.

Any opinions, projections, forecasts or estimates in this report are those of the author only, who has acted with a high degree of expertise. They reflect only the current
views of the author at the date of this report and are subject to change without notice. KEPLER CHEUVREUX has no obligation to update, modify or amend this
publication or to otherwise notify a reader or recipient of this publication in the event that any matter, opinion, projection, for ecast or estimate contained herein,
changes or subsequently becomes inaccurate, or if research on the subject company is withdrawn. The analysis, opinions, projections, forecasts and estimates expressed
in this report were in no way affected or influenced by the issuer. The author of this publication benefits financially from the overall success of KEPLER CHEUVREUX.

The investments referred to in this publication may not be suitable for all recipients. Recipients are urged to base their investment decisions upon their own appropriate
investigations that they deem necessary. Any loss or other consequence arising from the use of the material contained in this publication shall be the sole and exclusive
responsibility of the investor and KEPLER CHEUVREUX accepts no liability for any such loss or consequence. In the event of any doubt about any investment, recipients
should contact their own investment, legal and/or tax advisers to seek advice regarding the appropriateness of investing. Some of the investments me ntioned in this
publication may not be readily liquid investments. Consequently it may be difficult to sell or realise such investments. The past is not necessarily a guide to future
performance of an investment. The value of investments and the income derived from them may fall as well as rise and investor s may not get back the amount invested.
Some investments discussed in this publication may have a high level of volatility. High volatility investments may experience sudden and large falls in their value which
may cause losses. International investing includes risks related to political and economic uncertainties of foreign countries, as well as currency risk.

To the extent permitted by applicable law, no liability whatsoever is accepted for any direct or consequential loss, damages, costs or prejudices whatsoever arising from
the use of this publication or its contents.

KEPLER CHEUVREUX (and its affiliates) have implemented written procedures designed to identify and manage potential conflicts of interest that arise in
connection with its research business, which are available upon request. The KEPLER CHEUVREUX research analysts and other staff involved in issuing and
disseminating research reports operate independently of KEPLER CHEUVREUX Investment Banking business. Information barriers and procedures are in place
between the research analysts and staff involved in securities trading for the account of KEPLER CHEUVREUX or clients to ensure that price sensitive information is
handled according to applicable laws and regulations.

Country and region disclosures

United Kingdom: This document is for persons who are Eligible Counterparties or Professional Clients only and is exempt from the general restriction in section 21 of
the Financial Services and Markets Act 2000 on the communication of invitations or inducements to engage in investment activity on the grounds that it is being
distributed in the United Kingdom only to persons of a kind described in Articles 19(5) (Investment professionals) and 49(2) (High net worth companies, unincorporated
associations, etc.) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (as amended). It is not intended to be distributed or passed on,
directly or indirectly, to any other class of persons. Any investment to which this document relates is available only to such persons, and other classes of person should
not rely on this document.

United States: This communication is only intended for, and will only be distributed to, persons residing in any jurisdictions where such distribution or availability would
not be contrary to local law or regulation. This communication must not be acted upon or relied on by persons in any jurisdiction other than in accordance with local law
or regulation and where such person is an investment professional with the requisite sophistication to understand an investment in such securities of the type
communicated and assume the risks associated therewith.

This communication is confidential and is intended solely for the addressee. It is not to be forwarded to any other person or copied without the permission of the sender.
This communication is provided for information only. It is not a personal recommendation or an offer to sell or a solicitation to buy the securitie s mentioned. Investors
should obtain independent professional advice before making an investment.

Notice to U.S. Investors: This material is not for distribution in the United States, except to “major US institutional investors” as defined in SEC Rule 15a-6 ("Rule
15a-6"). Kepler Cheuvreux has entered into a 15a-6 Agreement with Kepler Capital Markets, Inc. ("KCM, Inc.”) which enables this report to be furnished to certain U.S.
recipients in reliance on Rule 15a-6 through KCM, Inc.

Each U.S. recipient of this report represents and agrees, by virtue of its acceptance thereof, that it is a "major U.S. institutional investor" (as such termis defined in Rule
15a-6) and that it understands the risks involved in executing transactions in such securities. Any U.S. recipient of this report that wishes to discuss or receive additional
information regarding any security or issuer mentioned herein, or engage in any transaction to purchase or sell or solicit or offer the purchase or sale of such securities,
should contact a registered representative of KCM, Inc.

KCM, Inc. is a broker-dealer registered with the Securities and Exchange Commission (“SEC”) under the U.S. Securities Exchange Act of 1934, as amended, Member of
the Financial Industry Regulatory Authority (“FINRA”) and Member of the Securities Investor Protection Corporation (“SIPC”). Pursuant to SEC Rule 15a-6, you must
contact a Registered Representative of KCM, Inc. if you are seeking to execute a transaction in the securities discussed in this report. You can reach KCM, Inc. at
600 Lexington Avenue, New York, NY 10022, Compliance Department (212) 710-7625; Operations Department (212) 710-7606; Trading Desk (212) 710-7602.
Further information is also available at www.keplercheuv reux.com. You may obtain information about SIPC, including the SIPC brochure, by contacting SIPC directly at
202-371-8300; website: http://www.sipc.org/

KCM, Inc. is a wholly owned subsidiary of KEPLER CHEUVREUX. KEPLER CHEUVREUX , registered on the Paris Register of Companies with the number 413 064 841
(1997 B 10253), whose registered office is located at 112 avenue Kléber, 75016 Paris, is authorised and regulated by both Autorité de Controle Prudentiel (ACP) and
Autorité des Marchés Financiers (AMF).

Nothing herein excludes or restricts any duty or liability to a customer that KCM, Inc. may have under applicable law. Invest ment products provided by or through KCM,
Inc. are not insured by the Federal Deposit Insurance Corporation and are not deposits or other obligations of any insured de pository institution, may lose value and are
not guaranteed by the entity that published the research as disclosed on the front page and are not guaranteed by KCM, Inc.
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Investing in non-U.S. Securities may entail certain risks. The securities referred to in this report and non-U.S. issuers may not be registered under the U.S. Securities Act
of 1933, as amended, and the issuer of such securities may not be subject to U.S. reporting and/or other requirements. Rule 144A securities may be offered or sold only
to persons in the U.S. who are Qualified Institutional Buyers within the meaning of Rule 144A under the Securities Act. The information available about non-U.S.
companies may be limited, and non-U.S. companies are generally not subject to the same uniform auditing and reporting standards as U.S. companies. Securities of some
non-U.S. companies may not be as liquid as securities of comparable U.S. companies. Securities discussed herein may be rated below investment grade and should
therefore only be considered for inclusion in accounts qualified for speculative investment.

Analysts employed by KEPLER CHEUVREUX SA, a non-U.S. broker-dealer, are not required to take the FINRA analyst exam. The information contained in this report is
intended solely for certain "major U.S. institutional investors" and may not be used or relied upon by any other person for a ny purpose. Such information is provided for
informational purposes only and does not constitute a solicitation to buy or an offer to sell any securities under the Securities Act of 1933, as amended, or under any
other U.S. federal or state securities laws, rules or regulations. The investment opportunities discussed in this report may be unsuitable for certain investors depending
on their specific investment objectives, risk tolerance and financial position.

In jurisdictions where KCM, Inc. is not registered or licensed to trade in securities, or other financial products, transactions may be executed only in accordance with
applicable law and legislation, which may vary from jurisdiction to jurisdiction and which may require that a transaction be made in accordance with applicable
exemptions from registration or licensing requirements.

The information in this publication is based on sources believed to be reliable, but KCM, Inc. does not make any representation with respect to its completeness or
accuracy. All opinions expressed herein reflect the author's judgment at the original time of publication, without regard to the date on which you may receive such
information, and are subject to change without notice.

KCM, Inc. and/or its affiliates may have issued other reports that are inconsistent with, and reach different conclusions from, the information presented in this report.
These publications reflect the different assumptions, views and analytical methods of the analysts who prepared them. Past pe rformance should not be taken as an
indication or guarantee of future performance, and no representation or warranty, express or implied, is provided in relation to future performance.

KCM, Inc. and any company affiliated with it may, with respect to any securities discussed herein: (a) take a long or short position and buy or sell such securities; (b) act as
investment and/or commercial bankers for issuers of such securities; (c) act as market makers for such securities; (d) serve on the board of any issuer of such securities;
and (e) act as paid consultant or advisor to any issuer. The information contained herein may include forward-looking statements within the meaning of U.S. federal
securities laws that are subject to risks and uncertainties. Factors that could cause a company's actual r esults and financial condition to differ from expectations include,
without limitation: political uncertainty, changes in general economic conditions that adversely affect the level of demand for the company's products or services,
changes in foreign exchange markets, changes in international and domestic financial markets and in the competitive environment, and other factors re lating to the
foregoing. All forward-looking statements contained in this report are qualified in their entirety by this cautionary statement.

France: This publication is issued and distributed in accordance with Articles L.544-1 and seq and R. 621-30-1 of the Code Monétaire et Financier and with
Articles 313-25 to 313-27 and 315-1 and seq of the General Regulation of the Autorité des Marchés Financiers (AMF).

Germany: This report must not be distributed to persons who are retail clients in the meaning of Sec. 31a para.3 of the German Securities Trading Act
(Wertpapierhandelsgesetz - “WpHG”). This report may be amended, supplemented or updated in such manner and as frequently as the author deems.

Italy: This document is issued by KEPLER CHEUVREUX Milan branch, authorised in France by the Autorité des Marchés Financiers (AMF) and the Autorité de Contréle
Prudentiel (ACP) and registered in Italy by the Commissione Nazionale per le Societa e la Borsa (CONSOB) and is distributed by KEPLER CHEUVREUX. This docu ment is
for Eligible Counterparties or Professional Clients only as defined by the CONSOB Regulation 16190/2007 (art. 26 and art. 58).Other classes of persons should not rely
on this document. Reports on issuers of financial instruments listed by Article 180, paragraph 1, letter a) of the Italian Consolidated Act on Financial Services (Legislative
Decree No. 58 of 24/2/1998, as amended from time to time) must comply with the requirements envisaged by articles 69 to 69-novies of CONSOB Regulation
11971/1999. According to these provisions KEPLER CHEUVREUX warns on the significant interests of KEPLER CHEUVREUX indicated in Annex 1 hereof, confirms
that there are not significant financial interests of KEPLER CHEUVREUX in relation to the securities object of this report as well as other circumstance or relationship
with the issuer of the securities object of this report (including but not limited to conflict of interest, significant shareholdings held in or by the issuer and other
significant interests held by KEPLER CHEUVREUX or other entities controlling or subject to control by KEPLER CHEUVREUX in relation to the issuer which may affect
the impartiality of this document]. Equities discussed herein are covered on a continuous basis with regular reports at results release. Reports are released on the date
shown on cover and distributed via print and email. KEPLER CHEUVREUX branch di Milano analysts is not affiliated with any professional groups or organisations. All
estimates are by KEPLER CHEUVREUX unless otherwise stated.

Spain: This document is only intended for persons who are Eligible Counterparties or Professional Clients within the meaning of Article 78bis and Article 78ter of the
Spanish Securities Market Act. It is not intended to be distributed or passed on, directly or indirectly, to any other class of persons. This report has been issued by
KEPLER CHEUVREUX Sucursal en Espafia registered in Spain by the Comision Nacional del Mercado de Valores (CNMV) in the foreign investments firms registry and it
has been distributed in Spain by it or by KEPLER CHEUVREUX authorised and regulated by both Autorité de Contrdle Prudentiel a nd Autorité des Marchés Financiers.
There is no obligation to either register or file any report or any supplemental documentation or information with the CNMV. In accordance with the Spanish Securities
Market Law (Ley del Mercado de Valores), there is no need for the CNMV to verify, authorise or carry out a compliance review of this document or related
documentation, and no information needs to be provided.

Switzerland: This publication is intended to be distributed to professional investors in circumstances such that there is no public offer. This publication does not
constitute a prospectus within the meaning of Articles 652a and 1156 of the Swiss Code of Obligations.

Canada: The information provided in this publication is not intended to be distributed or circulated in any manner in Canada and therefore should not be construed as
any kind of financial recommendation or advice provided within the meaning of Canadian securities laws.

Other countries: Laws and regulations of other countries may also restrict the distribution of this report. Persons in possession of this document should inform
themselves about possible legal restrictions and observe them accordingly.
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Julie Raynaud is a Senior Sustainability
Analyst in Kepler Cheuvreux’s ESG team,

specialisingin environmental research.
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ESG Research Fromaget
shazra@keplercheuvreux.com

+33 17081 5761

Prior to joining Kepler Cheuvreuxin
September 2015, Julie worked for nearly
four yearsin the corporateresearch
team at Trucost, an ESG data and insight
provider specialising in natural capital
risks, ecosystem services and monetary
valuations.

In particular, she led public reportssuch
as the UNEP-funded Valuing Plastics
reportand participated in private
research for clients such as General Mills,
Carlsberg, LVMH and Novo Nordisk. She
was also part of the Puma product-level
Environmental Profit and Loss account
team.

She graduated first in her class with an
MSc in Management from Imperial
College London Business School and has
aBA 1:1Honoursin International
Development Studies from McGill
University in Montreal.
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