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1. INTRODUCTION

The purpose of this note is to provide an overview of the methodology followed by the
Transition Pathway Initiative (TPI) in its assessment of the Carbon Performattigersified
mining companies.

The Transition Pathway Initiative (TPI) is a globaative led by asset owners and supported
by asset managers. Established in January 2017, TPI investors now collectively represent
US$23 trillion of AssetsUnder Managementand Advice

On an annual basis, TPl assesses how companies are preparing fiangigon to a low
carbon economy in terms of their:

1 Management Quality ¢ all companies are assessed on the quality of their
governance/management of greenhouse gas emissions and of risks and opportunities
related to the lowcarbon transition.

A > 4 A X

1 Carbon PdormancecAy aSf SOGSR aSOG2NEX ¢t L ljdzl yiAl
carbon emissions against the international targets made as part of the 2015 UN Paris
Agreement.

TPI publishes the results of its analysis through an open access online tool hodtesl by
Grantham Research Institute on Climate Change and the Environment at the London School
of Economics (LSE}tp://www.transitionpathwayinitiative.org

Investors are encouraged to use the data, indicators and online tool to inform their
investment research, decision making, engagement with companies, proxy voting and
dialogue with fund managers and policy makers, bearing in mind the Disclaimer that can be
found on page?2. Further details of how investors can use TPI assessments can be found on
our website athttps://www.transitionpathwayinitiative.org/tpi/investors

1 As of December 2020.


http://www.transitionpathwayinitiative.org/
https://www.transitionpathwayinitiative.org/tpi/investors
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(SDA). The SDA translates greenhouse gas emissions targets made at the international level

(e.g. under the 201%JN ParisClimate Agreement) into apropriate benchmarks, against
which the performance of individual companies ¢ecompared.

The SDA is built on the principle that different sectors of the economy (e.g. oil and gas
production, electricity generation and automobile manufacturing) facéedéht challenges
arising from the lowcarbon transition, including where emissions are concentrated in the
value chain, and how costllgey areto reduce. Other approaches to translating international
emissions targets into company benchmarks have apphiedame decarbonization pathway

to all sectors, regardless of these differenEls

Therefore,the SDA takes a sectby-sector approach, comparing companies within each
sector against each other and against sedpecific benchmarks, which establishet
performance of an average company aligned with international emissions targets.

Applying the SDA can be broken down into the following steps:

1 A global carbon budget is established, which is consistent with international emissions
targets, for example kaping global warming below 2°C. To do this rigorously, some
input from a climate model is required.

1 The global carbon budget is allocated across time and to different regions and
industrial sectors. This typically requires an integrated econrengrgy model, and
these models usually allocate emissions reductions by region and by sector according
to where it is cheapest to reduce emissions and when (i.e. the allocation is cost
effective). Coseffectiveness is, however, subject to some constraints, such as political
and public preferences, and the availability of capital. This step is therefore driven
primarily by economic and engineering considerations, but with some awarariess
political and social factors.

1 In order to compare companies of different sizes, sectoral emissions are normalised
by a relevant measure of sectoral activity (e.g. physical pragilucéconomic activity).
This results in a benchmark path for emissions intensity in each sector:

. L9YAaaAzya,
9Y)\aa)\2)/a—!7\8»,Lljt:|XSé/;\al,j éue
Assumptions about sectoral activity need to be consistent with the emissions
modelled and therefore should be taken fraiime same economygnergy modelling,
where possible.
9 /2YLIYyASaQ NBOSYyld FyR OdzZNNByild SYAaarzya
emissions intensity can be estimated based on emissions targets they have set (i.e.

2 The Sectoral Decarbonization approach (SDA) was created by CDP, WWF and WRI in 2015
(https://sciencebasedtargets.org/wpontent/uploads”2015/05/SectoralDecarbonizationApproach

Report.pdj.



https://sciencebasedtargets.org/wp-content/uploads/2015/05/Sectoral-DecarbonizationApproach-Report.pdf
https://sciencebasedtargets.org/wp-content/uploads/2015/05/Sectoral-DecarbonizationApproach-Report.pdf

this assumes companies exactly meet ithéargets)? Together these establish
emissions intensity paths for companies.

T /2YLIyASaQ Syraaaizya AyaSyairde LI dkKa | NB
relevant sectoral benchmark pathway.

TPI uses three sectoral benchmark pathways/scenanbghin most sectors are defined as

1) Paris Pledgesconsistent with the emissions reductions pledged by countries as part
of the Paris Agreement in the form of Nationally Determined Contributions or NDCs.
These are insufficient to limit the increase in globaerage temperature to 2°C or
below.

2) 2DegreeE O2y aAaidSyid 6AGK GKS 20SNYXff FAY 27F
in the global average temperature to well below 2°C aboveipdestrial levels and
to pursue efforts to limit thetemperature increase to 1.5°C above pnelustrial
f SpStaé¢s ftoSAG 4G GKS 26 SyR 2F GKS NIy
3) Below 2 Degreesconsistent with a more ambitious interpretation of the Paris
l ANBSYSyiQa 20SNIftf [AY®D
The source of data for these scenarios isallguthe modelling of the International Energy
Agency (IEA), via its biennkahergy Technology Perspectivegort [2].

Ly fAYS GAGK ¢t LQA LIKAfzaz2LKex O2YLI yASaQ S
disclosures (including responsesto thedrdnf / 5t ljdzSadA2yylF ANBZ | a |
reports, e.g. sustainability reports) as far as possible.

Further details of how the Carbon Performance methodology is applied in specific sectors can
0S F2dzy R Ay ¢t LQa aSO02NI € a
(https://www.transitionpathwayinitiative.org/tpi/publication

3 Alternatively, future emissions intensity could be calculated based on other data provided by companies on
their business strategy and capital expenditure plans.


https://www.transitionpathwayinitiative.org/tpi/publications

3. APPLYING THE METHOD TODOIMERSIFIED MINISECTOR

3.1. Definingthe diversified miningsector

Our definition of diversified mersincludes companies il KS -& B RMNR dza Y S
YR {04SSft¢ YR GDSYSNIf aAyAy3dé &adzaSo
YIFydzZFl OGdzZNBNR | NB LI NI 2F GKS GLNRY FyYyR {(GSS
separate sedr by TPI3]. They are thereforexcludedfrom thismethodologyto ensure the

focus is on mining companies. Rio Tifte@dantaGlencoreand South32 are includeih this

report, however theiraluminium activiied NS | £ &2 O atah8ditBeRassksgmentt L Q &
of the aluminium sector4].

Diversified mining companiesxtract a wide variety ofnatural resourcesf N2 Y G KS S| NI
crust, including energy products (e.g. cqakrude oil and natural ga$ ores requiring

processing (e.g. iron oiato steel, or bauxite into alumina), metatgedingto be processed

into a finished product(e.g. copper, gold, silver and nickel), and precious gems such as
diamondq5]. AsFigurel highlights, some companig@soduce a wide range of outputs/hilst

others are more focussedPortfolios also vary substantiallyetween companiesOf the ten

largest companies in the sectaoro two havean identical, or even strongly similgmrtfolio.

Figurel. Revenue by product for the ten largesliversified mining companies*
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* Basedon investible market capitalisatiorRevenue breakdownbased on thelatest reported financial yea¢as of Ja?0). Includes
Dt Sy QaditB atvitiesbut excludesGrupo Mexic® Bransportation and Infrastructure divisio(seeSection 3.2)

** Other includes:Cobalt, Ferroalloyd,ead, Manganese, Molybdenum, Nickellld&ium, Platinum, Salt, Silver, Titanium Dioxide, Uranium
Zincand DiamondgseeTable 3

3.2. Establishing the assessment boundary

One challenge posed by such a diverse sector is establishing the assessment boundary. In this
case, the question is which agties and commodities to include, and which to exclude. We
propose making our assessment of diversified mining companies as broad as possible,
including as many commodities as feasible. This is guided by the principldalbfrgflecting

O2YLI yASAQ NI yaAdGA2y NRA]LZ FYR O0AAO GF1Ay3
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diversification in enabling diversified mining companies to make the transition to a low
carbon economy.

Along the way, we haveonsidered and reged various options to limit the assessment
boundary. One option we looked at was distinguishietyveen energy (coal, oil and natural
gas) andon-energy productsAsFigurel highlights,of the ten largest diversified mineonly
Glencore andBHPsell substantialvolumes ofoil and gasEnergyproductsare much more
emissionsntensive than most other mining productsGiven TPl assessesoil and gas
producers separatgl[6], there is an argument to excludsome or alenergy productgrom

the methodologyfor diversified minersand focus on notenergyproducts The impact of
excluding energy productBom the diversified miningbenchmark is shown ifrigure 5.
However we believe thatincludingO2 Y LI y A S p@ducksyhfean® duassessment
0Si0GSNI NB T $absitign risksandisineyeford @afe holistic

The objective of making the scope of our assessment as broad as possible also leads us to
propose including natural resource marketing/trading activitifser some miners,hiese
activities account foe considerable share of revenue#/hilst they are opeationally very
different in character to natural resource extraction, trading carimensive productslso
creates transition risks for investors. Excluding them opens up a decarbonisation strategy that
would simply transfer transition risk to amassesed activitywithout any decarbonisation
taking place.

We do aim to excludefinancial trading, in whichno change in ownership of the underlying
asset takes placddowever it is not straightforward tadistinguishthis from other forms of
trading based on public disclosurén addition, some mining companies trag emissiors-
intensive productsbut do not disclosevolumes We continue tosolicit feedback on tisissue
to help develop a consistent approaciVe also encourage companies to explicitigctbse
financial trading volumes.

Recognising that investors may wantuiederstand the impact of tradingve show theeffect

of inOf dzZRAy 3 (NI RAy3 2y AsBigutey? Gighhights) anclubling dréding Y S v (i
FOGAGAGASE AYONBI&SE 2dzNJ S & (ndaMyifiveld, ufficutDf Sy O 2

intensityby 18 percentage points
Figure2. The impactoftradid 2y Df Sy O2NBQa SYAiaaizya AydaSyaradae |yR
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* Based on original assessment published in #2820 (seeCarbon Performance Assessment in the Diversified Mining S&itmussion
document.

While we aim to cover a broad range of actistigithin this methodologywe do not intend
to include activities outside the natural resources sec@onsequentlywe do not intend to

q
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revenues).

3.3. Estimating carbon emsons

Following the establishment of a broad assessment boundanyemissions measure needs
to capture the full climate impact of the diversified mining sector, while being calculated
consistently across the sector and its constituents.

Operational (Sqee 1 and 2) emissions

The extraction, grinding and transportation processes that characterise the diversified mining
sector typically consume large amounts of energy and consequently generate substantial
operational (Scope 1 and 2) carbon emissions. Thissons intensity of operations varies
widely by natural resource, location and extraction method. A mineral located close to the
surface and/or near the primary processing site will require significantly less energy to
produce. Typically diversified ming companies disclosBcope 1 and 2missions and we
incorporatethisdata in our company assessments.

Scope 3 emissions

The downstream processing and use of natural resourgea®duced and sold by mining
companies6 A S d 2dziaA RS (G KS cahzbé hkry dnfisdidBiatedsi®edzy’ R I NJA -
Emissions from the burning of thermal and metallurgical coal and the processing of iron and
bauxite oresare estimated to beon average 10x greater than the associated operational
emissions and an be up to 30x greater7]. Therefore, in our view, any assessment of the
climateimpact of the sector should include thedewnstreamemissions.

Two Scope 3 categories are particularly relevant for the mining sector:

1) Processing of sold pragts (Category 10)lron ore and bauxite require substantial
energy inputs to be converted into useful products. The processing required to
produce finished gold and copper products also requires energy. We apply factors
calculated by industry and acadenmiesearch to these products to estimate their
Scope 3 emissions (se@] fand P] respectively). For other metals, we were either
unable to locateemissions fact@ or we deem thedownstreamprocessingbased
emissions to be immaterial.

2) Use of sold product$Category 11)Hydrocarborbased energy products (coal, crude
oil and natural gas) release £€®hen burned. We apply IPCC factor§][fo these
energy products to calculate Scope 3 emissions.

Adding up estimates of Scope 3 emissions product by produables global Scope 3
emissions for the diversified mining sector to be estimated.

NonCQ greenhouse gas emissions

Our proposed methodology also includes AG® sources of emissiongor the benchmarks,
we estimate fugitive methane (GHrom coaj oil and gas productionsing EDGAR datal]l

4We do not need to separately estimate Scope 1 and 2 emissions for the benchmarks, bbesume talready
included inglobal primary energy emissiorf=or the purposes of Table 3 onlye provide anestimateof current,
sectorwide operational emissions by multiplying the average operational emissions intexfslg companies
we haveassesead by sector Cu Eq. and subtracting this product from our estimate of total emgssion



and use IPCC scenario pathways for foture projections. According to the 1A17], global
PFC emissions in 2014 from aluminium smelting were equivalent kit 0.

¢KS GNBIFIOYSyld 2F FORLISNDR@EOINROSEEAFAA 2FaA &

We propose an adjustment to this botteop method of calculatingmissions, whicheduces

potential doublecounting of Scope 3 emissions. All ;C&nissions we estimate from
GLINPOS&daAy3d 2F a2t R LINP Riuaddssifuel SBUFnEddsiippl$ Y A & & A
energy. Howeverhese emissions have already been included in our benchmarks through the

F LILX A OF G A2y 2sbld JNP2R @8(s8mns dadis © prigndry energy products.

Therefore adding thet LINR2 OS & a8RA YIINRP2RFzOFi&AtE | YR dadzaS 2F a2 f
together risks doubleounting.

This issue can be best highlighted by looking at metallurgical coal and iron ore. Metallurgical

coal, which we define as coking coal plus coke oven coke (according to Segiaantation)

and which accounts for c. 20% of total coal production, is used as both an energy and carbon
source in steel production. The emissions released during this process are included in the

{ 021 ooldlidPRd2OTI a¢ Fl Ol 2 NI § 215OAKSNT( A1 KISK N 20 2Q.%
2F a2fR LINBRdzOG&a£¢0 FIFOG2N ¢S LWk e (G2 ANRY
emissions (even though most of the emissions released are actually from burning coal).
Therefore to eliminate this doublecounting, we assume that all Scope 3 emissions from
steelmaking are included in the emissions factor we apply to iron ore, and propose removing

the equivalent Scope 3 emissions generated by metallurgicalfficralthe benchmark. We

make a similar adjustmentforf f 2 G KSNJ & LINR OSémisgioid 2F a2t R LJ

Adjusting for captured emissions

2SS |faz2 lFR2dzald 2dz2NJ SYA&aaAz2ya sofopodtréddida G2 N
stored {.e. CCSin different scenariosThe need to capture process emissions from the steel

sector in particular, as well as the potential for firms supplying primary energy to reduce the
climate impact of their activities using CCS, make this an important source of emissions
reduction in ourbenchmarks. In the 2B8enchmarkscenario, captured emissions rise4@

Gt CQ by 2050.

3.4. Establishing @aommon denominator copper equivalent

Findingan activity measure¢ the denominator of emissions intensitythat is relevant to
companiesvith suchdifferentandoften diverse portfoliogsanother challengeln developing
this methodologywe haveconsidereda number of different denominators.

Metrics that exclusivelyrely on the volume of physical output(e.g. tonnes of rock
minedmilled/metal output) struggle to capture both energy products and fiaé range of
mining products A @mmpary focused on high-value, lowvolume products (e.g. precious
metalg would haveceteris paribusa much higher intensity thaone focus&d on high
volumecommodities

A revenuebaseddenominatorwas also consideredlsing revenue would alloesommodities
of different valuesto be comparedvith relative ease However, there are two drawbacks to
this approach First, revenue is volatile, which exposes thetimeéology to yeaton-year
fluctuationsin commodity prics. Second and more importantly, it is difficult to make leng



term revenue projections for thdiversified mining sector. These projections are esseftial
benchmarkingsee below}

Instead, he methodology developed herproposes usng a copper equivalent (Cu Ej
denominator Cu Eg. volume is defined as the weight (in tonnes) of copper that has a revenue
equal to that of the commodity in question. Calculating Cu Eq. requires estagli the
market price of copper and the product to be converted. The ratio of these two prices is called
0 KS & LINATGe ifustraids 2didprdduction is coevted into a Cu Eq. measure using
iron ore as an example.

Tablel. Conversion into Copper Equivalent (Cu Eq.) voluftmeee year average)

Calculation step 2016 2017 2018 Source

A Annual Iron Ore sales (million tonnes) 238 Company A

B 1-yr average Iron ore price (US$ per tonne) 58 72 69 World Bank Commodity Market Outlook [13]
C 1-yr Average Copper price (US$ per tonne) 4,868 6,170 6,500 World Bank Commodity Market Outlook [13]
D Price factor (B/C) 0.012 0.012 o0.011

E 3-yr average price factor (average D) 0.011

F Copper Equivalent volume (Cu Eq, mt), (A x E) 2.72

Since calculating Cu eq. requires inputting market prices, it is subject to fluctuaken, |
revenue. However, Cu eq. is less volatile than underlying commodity prices, because of
covariation between the price of copper and the price of other commodities. This is shown in
Table2. To further reduce volatility, weise averageprice data Tablel shows an average

over three years and@able2 shows the impact of extending the average from three years to
five years. e current assessmentsise 10-year averageswhere consistent pricedata is
availableand an average based on the maximum length of consistent data otherwise

We believe hisCu Eg. metric shoulalsobe relatively well understood in the mining sector.
Metal equivalent calculations are often used by mining companies and analysts to compare
commodities of different value and where production has different grades or contains
multiple metals.

5 One could assume revenue grows at the same rate as GDP; GDP growth projections are widely available.
However, structural change generally dictates that the size of thregyy sector, including mining, shrinks over
time, so revenue would not be expected to grow at the same rate as GDP.
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Table2. Coefficients of variation for key commodity prices, Cu Eq. and average Cu Eq. values

Crude oil Coal Aluminium Iron Ore Copper Gold

Nominal prices (1960 - 2018) 0.84 0.61 0.40 0.84 0.70 0.82
Cu E. 0.62 0.37 0.37 0.31 - 0.52
3-yr Cu E. 0.58 0.31 0.35 0.27 - 0.49
5-yr Cu K. 0.55 0.27 0.33 0.24 - 0.46

* The coefficient ofvariation is the ratio of the standard deviation to the mean and is a way to measure variation in a
comparable way across metrics with different scales.

3.5. Estimatingand forecastinga globalCu Eqbenchmark

Determining thealignment ofdiversified miningcompanieswith the Paris Agreement goals
requiresconstructing global benchmasltrom thisCu EqdenominatorWe do this usinghe
bottom-up methodologyshown inTable 3, aggregating data from individual products to
estimateglobal ClEq.

We uselEA ETR2] data to estimateglobalhydrocarbon energy production (coakegmented
by type,pluscrude oil and natural gas)Ve also uséEAETP data to estimatglobalprimary
aluminium andsteel production (with iron ore production converted from steg@roduction
using aratio of 1.4 tonnes of iron oré¢o 1 tonne of steel 14]). Estimatedor 18 additional
commoditiesare collated from a variety of sourc¢s5s, 16, 17, 18, 19, 20].

We then need to project future production corresponding to our three benchmark scenarios,
i.e. the Paris Pledge2C and Below Z. IEA ETP projections are available for the energy
products, aluminium and iron ore. Lotgrm projections of production are generally
unavailable for other commodities, so we link production growth for these 18 commodities
with real GDP growth projectiorisom the IEA ETP, for the purposes of consistency.

3.6. Summarising he proposedCarbon Performance metric

We proposethe following metric toassess Carbon Performanitethe diversified mining
sector:

OYArzarzyald

WIS a b { O21I5bH v 2 DREASH IbLJb dzKIE B M+
M e | a @2tdzyS /dz 91j @

Table 3summariseghe data sourceand methodswve useto calculateCarbon Performance
benchmarls for the diversified mining sector usirlgis metric.The resulting benchmarks are
shown inFigure3.

11



Figure3. Carbon intensity benchmarks for the diversified mining sector
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Table3. Production, emissionsand method of calculatiorfor our diversified mining benchmarkbased on a 2C scenario

= Product 2018 Global production 2018 Global emissions (CO,) 2018 - 2050 Forecast methodology
@ % Price Cu Eq. Scope Emission
O °  Raw Material Mt factor (mt) Source 1&2 Scope 3 Factor Metric and source Production Emissions
Metallurgical Coal * | 1,204.3 0.02 28.9 |I[EA ETP 2 3,219 | 94.6-107 |tCO,/TJ [10] IEA ETP 2017 primary | IEA ETP primary
) § Thermal Coal ** 5,104.1 0.01 62.1 [2017 primary | 2 10,457 | 94.6-101 [tCO,/TJ [10] energy demand module: |energy demand
2 Tg Crude Ol 41265| 008 3418 Zzzgﬁ § ‘E 12245| 733 [tCO,TI[10] Tg;'g‘;ezlggép;t;azns by (module.
Natural Gas 2,825.5 0.03 70.9 [module % 6,811 56.1  [tCO,/TJ[10] Degree Scenario
g tCo,/t (1.85 tCO2/t steel IEA ETP 2017 industry  [IEA ETP 2017 industry
% Iron Ore 2,199.4 0.02 34.8 [IEA ETP o 2,817 1.3 |w/1.4t of iron ore per t of steel |module: iron ore module: in a 2 Degree
%’ 2017 g - [14]) production expected to  |Scenario the emission
& Aluminium (Primary, industry % g tCO,/t. 5t Bauxite reduces to |grow by 1.7%pa and Al intensity of both steel
i from 65.0 0.32 19.3 |module £3 674 | 14.4*** |2t Alumina reduces to 1t Al. |PY O.25% in a 2 Degree |and Al. is expected to
Bauxite/Alumina) 2 £ [21] Scenario halve by 2050
Copper 20.6 1.0 20.6 |ICSG [15] 29 87 4.2 |tCO.eltCU [8] Constant intensity
Gold 0.0| 6,072.7 21.3 |wGcC [16] % g 82| 23435 [tCOLMAU[9] < (growth inline w/GDP)
Cobalt 0.1 6.4 07|uses[17 | 8 & - S . QZ
Ferroalloys 13.6 0.3 4.3 [USGS [17] £% - 2 % g 5
% |Lead 4.9 0.3 15(iLzsGi8] | @ £ - = 28
€ |Manganese 16.7 0.0 0.0|uses [17] | = £ - g S¢ £ Esz
£ [Molybdenum 03 3.8 12]uses17] | % § - IR 298¢
= |Nickel 2.2 2.4 52lusesp7) | £ g - %853 255 ¢
g Palladium 0.0 4,586 1.0 |[USGS [17] e «g - Scope 3 emissions assumed to be Y] K ﬁ g i 2
% Platinum 0.0 4,939 1.0 |USGS [17] 5 - immaterial (see text) 2388 = 5] e
5 @ s8R€ 2887
< Salt 291.8 0.0 2.4 [USGS [17] 0 - (g 2 29 g
© [siter 00| 980 26 uses[17] | © - £ 5 g & £
Titanium Dioxide 7.4 0.0 0.2|uses 17 | & - 8 PR
Uranium 0.1 9.6 0.6 lwNO[19] | ¢ - S 2 2 =
Zinc 13.2 0.3 42|izscig | g - = 38°
Diamonds*** Bain [20] 0 - @
Total 15,895 0.04 624.6 38,015
Elimination of Scope 3 CO, emissions (see text) -3,659
Other GHGs (Methane + PFC) COe 2,943
Captured Emissions -46
Adj Total 15,895 0.04 624.6 37,252

* Coal primarily used for steelmaking ** A range of coal grades modelled separately *** Lifeayisisions factoof 14.4tCQe/t primary aluminium, 90% of emissions released converting alumina into aluminium
with ¢.80% occurring outside the mining indys{incurring Scope 3 emissions) **** Cu Eq. estimated by dividing the size of the diamond market by average 2018 pdce/t Cu
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4. FURTHER METHODOLOGICAL ISSUES

4.1. The sensitivityof the benchmark toproduct mix

The natural resourcem our proposed benchmarikclude commodities wittvery different
emissiorsintensities(seeFigured). Energy productgenerallyhave higremissionsntensities.
We estimatethat lifecycle {.e. including Scope 3 emissionsintensities range from 52
tCQ/tCu Eq. for crude oil t@an averageof 132 tCQ/tCu Eq. for thermal coaNon-energy
products (ETP Metals and Othégve much lower intensesin generalalthoughiron ore is
a notable exceptionemissions from steetakingresult ina lifecycleemissions intensity of
112tCQ/tCu Eq.

Figured4. Lifecycleemissions intensityoy product (CQonly)*
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3 100 -
S 80 - 2018 Benchmark:
o
9 60 _IIIIIIIIIIIIIIIIIIllllllllll IIIIIIII SEEEEEEEEEEEEEEEEEEEEES l5l2ltllcl?l2l/;thIIlJllali.ll
= 40 -
@ 20 1
)
0
- x T = %) o - - =
= = § S S| o6 5|5 g 2
o o = = c = @)
— - < © E S Q
8 ] £ 8 Ei = g o
Energy products ETP Metals Other (Non-ETP metals)

* Based ororiginal assessment published in M2§20 (see Carbon Performance Assessment in the Diversified Mining Sector:
Discussion documéh Emissiorfactors used in company assessments vally according to gradéissumes 4.06CG/tCU

Eg. in operational emissiam for all products with the exception of aluminiuamd copper, where lifecyclefactors of 14.4
tCQe/tAl.and 4.2tCQ/tCu are usedrespectively A goss C@based benchmarls chosen as dlocatingnegative emissions

and norCQ emissions by product difficult. Metallurgical coaémissions arexcluded from thébenchmarkbut shown for
illustrative purposegsee text)

As a result of their high intensitynergy products (thermal coal, oil andgjaccount foB%%

of CQ emissionsin the sector benchmarkbut just81% of Cu Eq. production (an average
emissions intensitypf 58 tCQ/tCu Eq.vs. 52tCQ/tCu Eq for the benchmark Oil and gass
broadly neutral for the benchmarlaccountng for 63% of emissions an@u Eq. production.
With an averageemissions intensityof 128 €CQ/tCu Eq.,thermal coal generates 33% of
emissions despite accounting for just 13% of Cu Eq. production.

AsFigurel highlighed, of the ten largest diversified mining companjesly Glencore and
BHP sell substantialvolumes ofoil and gascurrently (54% and11% of 2018reverues
respectively. As long asndustry leades are engaged in thigmissiors-intensive activitywe
believe it is important to capture it within our benchmark. HowevéBHP were to divest
from its drillingactivity and/or Glencore to reduce crude oilaling inclusion of oil and gas
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within the benchmark wuld be more difficult to justifyRemovingoil and gasmakes little
difference tothe overallintensity of the benchmarkn 2018 but it reducesthe benchmarkn
2050by 6 tCQ/tCu Eq (see Figur®).

Currentlysix of the ten largest diversified miners prodwgther thermal or metallurgicatoal.
Theefore theinclusion ofcoalin the benchmarks notin question However its exceptionally
high emissions intensityresults in a sector benchmark that is relatively easy for mining
companies without coal exposure to be aligned witrand whenfurther diversified mining

companies exifromthermalO2 | £ o6 F2ft 26Ay3 wiz2 ¢AyiG2Qa SEIY

to exclde it from a diversified mining benchmarkxcludng all energy productsincluding
thermal coal,would substantially lowethe proposedoenchmarkio 22 tCQ/tCu Eq

The wide variation in intensity by product highlights the potential for diversified ngini
companies talign with thebenchmarkdy shiftingtheir portfolio away from energy products
(particularly coal) and iron ore.

Figureb. The impact of excluding O&G and all energy from the 2 Degrees benchmarkd@g
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* Adjusted removes the impacf aon-CQ emissions and negative emissiongich arenot appartioned by product

4.2. Estimating compag carbon intensity
Choice of companies to profile

We applyour methodology to thes 2 NJaRy&>tpublicly listediversified mining companies
measured by market capitalisatiaof the free float using datafrom the FTSE Allcap index
(see Table 4)TPluses market capitalisation as a proxy indicator of the importance of the
company to investors.
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Table4. Diversified mining companiedy free float capitalisationassessed by the TPI

Company ICB code Sector Mkt Cap ($bn)*

BHP Group Plc 1775 General Mining 40.
Vale SA 1757 Iron & Steel 32.
Anglo American 1775 General Mining 26.
Rio Tinto Ltd. 1775 General Mining 23.
Glencore 1775 General Mining 21.
MMC NORILSK 1755 Nonferrous Metals 16.
Fortescue Metals Group 1757 Iron & Steel 14,
Freeport-McMoRan 1755 Nonferrous Metals 13.1

Grupo Mexico 1755 Nonferrous Metals 7.
South32 1775 General Mining 6.
Teck Resources Ltd 1755 Nonferrous Metals 4.
Southern Copper Corp. 1755 Nonferrous Metals 3.
Vedanta Resources 1775 General Mining NL**

* Market capitalisation as on the2ad of May 2020. ** NL=Equity not listed but has publicly traded debt

Data availability: disclosure of historieahissions intensity

TPl is a disclosuteased frameworkhat uses the emissions dataompaniespublishas the
basis of the assessment/hilst the state of disclosure in the diversified mining seasor
improving only elevenof the thirteen companiesve asessecurrentlydisclose Scope 1 and
2 emissionsUnless a companglisclosesScope 1 and 2missions,TPI cannot calculatis
Carbon Performance

While ninecompanies disclose Scope 3 emissions in some fornm#étieod used to calculate
these figurevariessignificantly Here are some examples:

1 Freeportdisclosesa single Scope 3 emissifigure covering all categories

1 BHP disclossemissions from the use of energy produstparate to emissions from
the processing of iron ore and copp@ategores10 and 11 respectivelyHowever
the equity boundary of | t dixéosure is inconsistent witihe boundaryit uses to
disclose itsScope Jand2 emissions

f Rio Tinto has a broad definition of category 106 KA OK Ay Of dzZRSa «a
LINE RdzOi o6& Odza 2 Y S NancdRiddgdsuimkdXd bid SigiiBchabr &rdd y°
ore, given the volumesransportedandthe distances.

0 NJ y
GF A

1 Anglo American includes processing nickel for production of stainless steel and the
processing of refined platinurgroup metalslt also includes emissions from traded
volumes of coal.

1 Vale has recently expanded th@nge ofactivities ncluded in itsScope 3alculations,
from c.70% to nedy 100% which hasa big impact on its reported estimates.

Calculating Scopei8 complicated, publishing is voluntary and figures appear to be provided

2y | aoSaid STF2NIE 06, lbul i aubview pbubiSlied Bgdmélslo Mota A Y L.
currently provide a reliable indicator of performance over tingg enable meaningful
comparison between companies.
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In the absence of suitabland consistentScope 3disclosure, TPlapplies thebottom-up
methodologyset out aboveo calculate company emission® do sorequiresdisclosure of
salesvolumes segmented bynatural resource (production datacan be used wherghey
provide greater granularity)Applying the appropriatemissions factoto these salesdata
enablesemissions fronuse and processing of sold produ@@ategory 10 and 11 respectively
to be estimated Wherecompaniespublish a Scope 3 breakdown, these categotygscally
account forover 95%of emissionsOverall, the approach is similar tbe one we have
developed for the oil and gas production sector [6].

All companiesassessedrovided sufficientsegmentationof sales volumes to make this
calculation possible however the reporting boundary usd (equity or operational) the
precise natue of the productandthe level of production consumed internatbaptured inis
not always clearWe highlight the impact ofeporting boundaryin our BHP assessmeint
Figure6. In generalwe try to ensure consistérboundaiesfor operational (Scope and 2)
andSope 3 emissions artle Cu Eqdenominator.However we also prefer our assessments
to be as broad as possiblparticularly where a narrower consolidatiddoundary excludes
emissiors-intensive activities.

Figure6.! O2Y LI NR&azy 2F ¢t LQa {O02L)S o SaidAaylriSa s6A0K

1,400 14 r 1,400
@ 1,200 4 - 1200 ©
8 8
g 1,000 A 1,000 g
2 800 L so0 2
o o
2 2
= 600 A - 600 =
[ Q
@ 400 - 400 ©
[ (]
5 5
8 200 A . r 200 8
Dperational Equity* witrading w/o trading
BHP Rio Vale Glencore Anglo | Freeport | Nornickel | Fortescue [Gr. Mexico| South32
Company reported** Other scope 3 B TP Estimated

* Based on original assessments published in-2230.BHP disclosure of 576mt eC5cope 3 emissions from category 10 and 11 in FY18
but makes no adjustment for emissions from Metallurgical Coal. TPI estimate of emissions without any adjustment is a[S@®876m
um of category 10 and 11 where speciftaat if no breakdown disclosed just reflects total

As discussed in Sectid2, we proposeto include all naturatresourcerelated activities

02YL

within our company assessments. This enables the methodology yoOf dzZRS Df Sy O?2
Marketingdivision which tradesthird party productsand generates 80% af KS O2 YLJ y & Q

salesfor example We exclude activities that are nilated tonatural resourcs,such as the
25% of Grupo Mexi€®ad NI geBefaie8 &om its Transportation and Infrastructure
divisions.
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Data availability: targets

Of the thirteen largest dversified mining companiesevenhave setlong termtargetsto cut
emissions Sevenof these targets are expresseih the form ofnet zero or carbon neutral
ambitions, with intermediate targets expressed as reductions in intensity or absolute
emissions. Glencore has set an absolute target while Freeport aims to reduce intensity.
Disclosure omargets set by Vedanta ar@rupo Mexicavas notsufficienty detailedto enable

a targetto be calculated

These argets typically cover different emissios scopesor have different operational
boundaries Only Glencorehad set a target including Scope 3 emissionat the time the
assessments were madBHP ha subsequently set Scope 3 emission goals but these look
insufficiently detailed to enable a target to be calculaféd].

Emissiorstargets are converted into @@mpanywide intensity targes:

1 Intensity targets:the percentage reductiors applied teemissions intensityithin the
target (typicallyScope 1 and)2n the electedbase year. Scope 3 emissiontensityis
assumed to remaiflat from the last calculated year

1 Absolute targets:emissons within the targeftypically Scope 1 and 3je converted
to intensity usinghe Cu Eqdenominator Production is projected into the future in
the same way as the benchmarks, as explained in SectiofeBsions outside the
target are assumed to reain ata constantintensity relative tothe most recent
disclosed dataThis approach is consistent with the methodology TPI has adopted in
other sectors.

Calculating companievel intensity

[ 2YLI yASaAaQ [dz 91 & @2f dizvicséd saledBa by tal atedridl i SR dz
(productiondata can be used where it provides greater détditice factorsare used to
convertthesedata to CuEq either using global pce data or company specific disclosure

where availableFora companynot reporting on acalendaryear schedule data from the

financial yeafend closest to the calendar yeandisused

Our proposed approach also aims to adjust for internally sold products (the sale of raw
YFEGSNRAFE AyG2 daR2gyailNSl Yeompang) doAnhimisd dbable 2 6 Y SR
O2dzyUAy3aId ¢KS AyOfdzaAz2y 2F (GNIYRAYy3I |yR F20dza
the approachwe use fordownstream oil and gg$].

Total emissiongare calculated by adding disclos&tope 1 and 2missiongo our estimate

of Scope 3emissions As with the benchmark calculatioran adjustment isproposedto
prevent double-counting of Scope 3emissions fromron ore and metallurgical coalsee
section3.3). As a defaultwe include emissions frormetallurgical coaproduction in the
company assessmeytiut believe there is a legitimate argumethiat, where a company also
produces iron orga certain proportion otheseemissions should beemoved. Weremove
emissions fronmetallurgical coatizLd G2 ndpTE G(KS O2YLI yeQ&d ANRY
factor represents theatio of metallurgical coal needed to make steel from any given amount
of iron ore according to the Wfld Seel Association[14]. Forexample 0.8t of metallurgical
coal and 1.4t of iron ore are typically required to make 1t of steel (0.8 / 1.4 = 0.8i@le5
illustrates how this calculation is ajdl.
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Table5. The proposed adjustment to Scope 3 emissions from Metallurgical coal and iron ore

Weight of material (mt) | Ratio of [Emissions factors Emissions (mt)
Met. Adjust for

Iron Met. Input coal to |Iron Met. Iron Met. double
Method ore Coal total Seel|ironore | ore Coal Steel|l ore Coal Steel counting Total
#1 Emissions released during
steelmaking [ 8] 100 19 185 185
#2 Unadjusted. Apply
emission factors to raw 140 80 220 100 0.57 | 1.3 2.7 185 213 398
materials
#3 Adjusted. Himinate i
double counting by removing | 140 80 220 100 0.57 | 1.3 2.7 185 213 (213) 185
Met. Coal emissions*
#3 Adjusted. Himinate i
double counting but include | 140 100 240 100 071 13 27 185 266 (213) 238
excess coal*

* All emissions from Metlurgicalcoal up to 0.57x iron ore volumes are removed to elimirdgable-counting

Figure7 shows ttat this proposed approachas a material impact otne estimatedemissions
intensityof some companiesThere is a legitimate questi@s to whether, irthe case where
metallurgical coal and iron ore are sold to separate customers and are therefore destined not
to be combined in the same physical product, it is appropriate to eliminate these emissions.
The development of emissigmccounting guidelines adlessing this specific issue would be
helpful. Another solution would be for companiesdisclose the volume of metallurgical coal
and iron ore sold to the same custome

Figure7. The impact of adjusting for doubkeounting of $ope 3 emissions from metallurgical coal and iron
ore in the provisional company assessments
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Carbon Intensity (tCO2e/tCu Eq.)
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BHP Rio Vale  Glencore Anglo Feeport MMC Fort. GR South32
w/trading Norilsk Mexico

Unadjusted ® Adjusted

* Based on original assessment published in 12820 (see Carbon Performance Assessment in the Diversified Mining
Sector: Discussion documgn
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Emissions facterused

The choice ofemissions facta to apply to production is not always straightforward.
Following company feedbacke have adjusted themissions factowe have applied to iron
ore from1.0tCQy/t to 1.3tCQy/t. This higher figure izased on the WSA [14] estimate of 1.85
tCQ/t of steel produced and assumes 1a@hnes ofiron ore per tonne of steel produced.
However it is not cleathe extent to which operational emissions from iron ore suppliers are
already included in this factoma it may be appropriate to apply lowemissions fact® to
part-processed products like fines and pelle@ur assessment of steel companies [3]
suggests an emissions factdrl.85tCQ/t isanappropriateScope 3 factor to use for mining
but this does include some production from scrapheTten most emissios-intensive
steelmakersaverage 2 tCQ/t. Given iron ore is emissisfintensive, the precise factor
chosen makes a material difference to overall intensity scofleis. impactis highlightedn
Figure8.

Figure8. The impact of different Iron ore emissions factors on overall intensity in 2018*
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* Proposed methodology assumes emissions factoof 1.85tCQ@'t of steel. Error barshowthe impact of using.2tCQ/t (the average of
the 10 most emission intensivsteelmakers assessed by the)[B] and 1.67tC@t factor based on the TPl benchmark &ieelmakers

For Aluminiumthe effective downstreamemissions factowe apply varies according to the
type of product the company sells: bauxite, alumioa aluminium Diversified mining
companiegpredominantly supply bauxite and alumibat may be involved in all pasbf the
production procesand may sell produce at one stage todtsvnstream operationdn cases
where a company uses its own alumina to produce aluminium internally, the amount of
alumina embodied in the aluminium produced is subtracted using a conversion factor of 2
tonnesof alumina per 1 tonne of aluminium.

We assumea lifecycle factor of 14.4CQe/t primary aluminium [21]with emissions
predominantlyreleased atwo main stags of the production process: alumina refining and
aluminium smeltinglf a company producea (finished)aluminiumproduct, all procesig
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emissions will beeported int KS 02 YLJ y& Qa { CaddidSScope 2adissionsRA & Of
factor is appliedHowe\er, smelting consumes significant enerydhence generates €0%

of the emissions Assuming two tonnes of alumina are needed to make one tonne of
aluminium the effectiveR2 6 Yy a U NB I Y { O2 LIS o & LkhEsSidhgadcry 3 2 F
we usefor alumina is6.5tCQ/t (90% x 4.4tCQe/2t). If the mining company sellsauxite,

all 14.4tCQe are effectively Scope 3. Assumiffige tonnes ofbauxite are converted to a

tonne of aluminium the effective emissions factdor bauxiteis therefore 2.9tCQe/t.

We apply similar adjustments to copper output. Several companies remarked 4t2tC O/t
lifecycle factor was too high for processed copper concentrBased on ECI [8jve have
adjusted theemissions factoapplied to copper concentrate where it is specified. We will look
to refine ouremissions fact@® and extend them to other products where material.

Reflecting improvementsy (G KS SFFAOASYyOe 2F Odzadi2YSNEQ LI

Using industrywide emissions fact@ inproves comparabilityf our intensity estimates for
the sector However a potential limitation ofthis approachis that it does not encourage
diversifiedmining companesto focus on selling to customers deployitige best available
technologiego improwe efficiercy or using offsetting taeduce emissions. We see this as a
legitimate decarbonisation strategy and arguably the only one that will endiviersified
minersto retain a significant iron ore businesghile claimingalignment with climate goals.
Given the limited variation in themissions intensitpf listed steel manufacturers at present
[3], we do not see this as a significant issue at fhosnt but believe it will become so over
time. Wecontinue towelcome feedback on hoemissions facta that reflect the efficiency
of a customer§production could be reliably calculated.

Treatment ofcarbon capture and offsets

Our benchmark includes the impact of negative emiss{oagon capture andffsets), as we
believe these arein generala legitimatepath to decarbonisatiorfor some sectorsAs such
we also aim to include #m in our company assessmentnd understandthat some
companies alreadyactor them intotheir emissions disclosure arekpect tomake use of
them to meet longterm targets.However not all offsets are equally valid and company
disclosure in thigirea varie$23]. As withour assessment of the oil and gas sectee believe
companies should publish the impactazrbon capture and offsetsn their disclosedigures
and an indication of the extent to which they intend to rely on them to meet emission
reduction targets

21



5. DISCLAIMER
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1.

Data and information published in this paper and on the TPI website is intended
principally for investor use but, before any such use, you should readRlhevebsite
terms and conditions to ensureoy are complying with some basic requirements
which are designed to safeguard the TPI whilst allowing sensible and open use of TPI
RFGFI® wSTFSNByOSa Ay (KSasS GSNxya FyR O2yR
website shall include the carbon performanaata, the management quality
indicators or scores, and all related information.

By accessing the data and information published in the report and on this website, you
acknowledge that you understand and agree to these website terms and conditions.
In particular, please read paragraphs 4 and 5 below which details certain data use
restrictions.

The data and information provided by the TPI can be used by you in a variety of ways
¢ such as to inform your investment research, your corporate engagement and-proxy
voting, to analyse your portfolios and publish the outcomes to demonstrate to your
stakeholders your delivery of climate policy objectives and to support the TPI in its
initiative. However, you must make your own decisions on how to use TPI data as the
TR cannot guarantee the accuracy of any data made available, the data and
information on the website is not intended to constitute or form the basis of any
advice (investment, professional or otherwise), and the TPl does not accept any
liability for any clan or loss arising from any use of, or reliance on, the data or
information. Furthermore, the TPl does not impose any obligations on supporting
organisations to use TPI data in any particular way. It is for individual organisations to
determine the most apropriate ways in which TPI can be helpful to their internal
processes.

Subject to paragraph 3 above, none of the data or information on the website is
permitted to be used in connection with the creation, development, exploitation,
calculation, disseminain, distribution or publication of financial indices or analytics
products or datasets (including any scoring, indicator, metric or model relating to
environmental, climate, carbon, sustainability or other similar considerations) or
financial products (bieg exchange traded funds, mutual funds, undertakings
collective investment in transferable securities (UCITS), collective investment
schemes, separate managed accounts, listed futures and listed options); and you are
prohibited from using any data or infmation on the website in any of such ways and
from permitting or purporting to permit any such use.

Notwithstanding any other provision of these website terms and conditions, none of
the data or information on the website may be reproduced or made availap you

to any other person except that you may reproduce an insubstantial amount of the
data or information on the website for the uses permitted above.

The data and information on the website may not be used in any way other than as
permitted above. Ifyou would like to use any such data or information in a manner
OKFG A& y20 LISNYAGOGSR 6020Ss> e2dz gAtft yS
please email all inquiries t@i@unpri.org


https://transitionpathwayinitiative.org/
mailto:tpi@unpri.org
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