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INTRODUCAO

A conjuntura global dos mercados tem exercido pressao por empresas com
atuacao sistémica em Sustentabilidade e que enderecem os problemas do mundo
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INTRODUCAO

A abordagem ESG materializa atuacao sistémica ao incorporar fatores
ambientais, sociais e de governanca ao core business das empresas

Conforme definicdo do SASB, um tema pode ser entendido como material quando...

\Y

seu desempenho pode afetar a condic&o financeira e o desempenho operacional da empresa , sendo, portanto,

suscetivel de afetar a decisdo de investimento ou a decisdo de voto de um investidor razoavel

ESG é tangivel frente a riscos e oportunidades aos negoécios Incorporacéo ao core business

A Emissbes GEE Preferéncia e fidelizagao de compra

T
ﬁ E”erl%'ad g Q%ERSC?A\%SS T Incremento de portfélio e inovacao
A CA?“a' adedoar siten T Rentabilizacdo de nichos e premium - price
gua

A Residuos N A - ——— : :
A Impactos ecolégicos: Ambiental I +80% dos principais investidores consideram

biodiversidade S ESG ao tomar decisdes de investimentos

’ |"f :(_j - | €
desmatamento, uso da in IESIClD éiEISTiOL A (Oxford)
terra T Praticas ESG podem reduzir em até 1.8% o
custo de capital (Oxford)
) - T Reduc&o de custos

A Saude, seguranca e Social Governanga A Etica e transparéncia EFICIENCIA T Estabilidade operacional

bem estar A Gerenciamento de riscos OPERACIONAL T Gestio de recursos naturais
A Diversidade e inclus&o A Cadeia de suprimentos
A Direitos Humanos A Relacionamento com clientes
A Relacionamento com A Modelo de negdcios T Atracs = i

racao, retencao e desenvolvimento de

Comunidades resiliente CULTURA em (;‘e ados ¢

A Seguranca do produto ORGANIZACIONAL breg

-_

Viabilizador de parcerias

Fontes:
The ESG premium. McKinsey, 2020: Five ways that ESG creates value. McKinsey Quarterly, 2019; ESG Integration in the Americas. PRI, 2018; ; SASB Materiality Map



https://www.mckinsey.com/business-functions/sustainability/our-insights/the-esg-premium-new-perspectives-on-value-and-performance
https://www.mckinsey.com/business-functions/sustainability/our-insights/the-esg-premium-new-perspectives-on-value-and-performance
https://www.unpri.org/investor-tools/esg-integration-in-the-americas-markets-practices-and-data-/3624.article
https://www.sasb.org/standards-overview/materiality-map/
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Principais tendéncias que impactam o setor de Citricultura em perspectiva

ESG

A citricultura pode se beneficiar de
forte crescimento e disrupcao de
modelos de negdcios provocado por
AgriFood Tech

A crise climatica acarreta impactos
sistémicos a citricultura e torna-se ameaca
real

A reducao de oferta de mao de ¥ > CER‘?CEE‘LTU‘E;
obra e a mudanca de perfil de ~

trabalhadores rurais acentuam
pressao produtiva na citricultura
A capacidade de oferta de recursos

naturais em déficit configura escalada de
pressao em negocios agricolas

O consumo consciente esta moldando o novo
perfil de demanda, intensificando atributos NOVOS ATRIBUTOS DE
sustentaveis em produtos da citricultura CO@UMO



ANALISE EXTERNA 0

A crise climéatica global é uma ameaca real a competitividade da citricultura ... g
Intensificacéo Ano 1900 1960 Crise
de emissoes . .-
climatica
GHG Delta °C -0,5°C +0,2°C

(N,0, CO,, CH,) global

INPUTS OUTPUTS P

Impactos sistémicos NO agronegocio / citricultura

A Dimensao global de impactos da operacdo do agronegocio (usp stily) A Intensificacdo de eventos extremos afeta a produtividade : temperatura

A 50% de uso da terra disponivel mais quente levando a secas e erosao dos solos; chuvas intensas e

A 70% do consumo de agua doce disponivel irregulares; geadas; aumento do nivel do mar de 0.2m para 0.8m (impacto

A 25% das emissdes GHG geradas : defensivos quimicos e produgdo Florida)

logistica com combustiveis fosseis enquanto fatores centrais A

Qualidade e conformidade das frutas
(estado de SP: 27%)

A Contaimperfeita entre oferta, acesso e consumo Crescimento da A Correlacédo de maior exposicao temporal para proliferacéo de vetores

s 1980 - 100 oferta ndo é do greening em culturas do citrus ( citrus psyllid): maior propenséo de
o ecoeficiente : acontecimento +25°C
200 J | calori ; tendéncia indica

alorias per capita - - . . T
w0 desmatamento 5x A Instabilidade no crescimento das frutas e imprevisibilidade de oferta
wo maior se adaptacdo col
m néo for incorporada agricoa e —
o Ndmero de pessoas em culturas ) -
1o agricolas no longo Desafios para o negécio:
] Geragao: prazo Crescimento sustentavel é inerente: oferta agricola
2 | - A Utilizagao de recursos adicionais devera crescer 50% até 2050 para atender 10 bilhdes de pessoas no mundo
o A 1/3 é amédia de desperdicio do

produzido

o 2

: : : . : > I L Sem implementacdo de estratégias de mitigacdo e adaptacao climatica,
A Emissdes adicionais L. T . . ,
ocorrem cenarios de custos adicionais de R$ 14 bi/ano em culturas agricolas

Fontes: IPCC; CPTEC; University of Florid; FAO; Growing Better: Ten Critical Transitions to Transform Food and Land Use, SEEG Brasil; Embrapa; USDA, CGIAR, PNAS



ANALISE EXTERNA

O uso de recursos naturais
planeta,

® Intensificacdo de recursos naturais

+75%:"

. Earth Overshoot Day ‘ '
1970-2019
1 Earth 1.75 Earths

June 1st —

Esgotamento em 1° de
Agosto, acarretando em

July 1st —
déficit de recursos
ugust 1st .
naturais

September 1st — iy

October 1st — 4B

November Tst — | 1l

December st — | | | | | |
N

anuary Ist —

A demanda por alimentos representa 26% do Earth Overshoot Day

: ja excedeu 75% da capacidade de oferta do
configurando escalada de pressao aos negocios agricolas ...

RECURSOS
NATURAIS

©® Desdobramento ao agronegdcio / citricultura

Instabilidade em servicos ecossistémicos

A Desmatamento e solo pouco permeavel proporcionam
mudancas irreversiveis na biodiversidade (aumento de
171% de desmatamento em comparagao com 2019 e 2020
no Brasil)

A Maior proliferacéo de vetores do greening

| ¢g v g s~'pu-«~p~0©~sgsv }is,~qg
A Exaustdo de agua: consumo de agua deve aumentar em 30%

no Brasil até 2030
A Incremento de tributacdo sobre uso da agua

———

Desafios para o negdcio

A Instabilidade natural pode acarretar custos adicionais de US$
9,3 bi/ano em culturas agricolas no Brasil (laranja, soja, cana,
algodéao, café, etc)

A Seguranca hidrica, disputa por abastecimento, incremento de
custos e tributacao, fortalecimento de regulacéo

Fontes: Overshootday.org ; Global Footprint Network; U.S. Geological Survey, World Resource Institute (WRI), SEEG, CPTEC/INPE, Trager Water Report; FAO; ANA, Imazon/PRODES



ANALISE EXTERNA e

- ~ . . CONSUMO
Novos atributos de consumo elevam pressao sobre toda cadeia produtiva ...
@ Disposicdo de compra sustentavel pelo shopper/customer @ Desafios para o negocio:
Novos atributos 0 Comportamento
A Confianca: origem; procedéncia; transparéncia de Diluicdo de premium price: atuagao
_ oferta e relacionamento sustentavel em grande escala global
A Garantia: certificagdes socioambientais com torna - se remissa de combpeticio
avaliacdo em 32 parte ~ p i .~ Petic
A Bem-estar animal: crescimento de demanda por (transparéncia : afericao por 3a parte em

produtos veganos, plant based e proteina vegetal certificacoes)
A Saudabilidade (calorias, agticar)

Saudabilidade com maiores indicios de
A Massificagdo Y personificacéo melhor resultado em 2030, porém com
crescimento difuso em novos produtos

A Commodities Y producéo local; inclusdo
BACK TO socioprodutiva

BASICS A Artificial/industrial Y 100% natural (tendéncia substitutos
FOR STATUS dos natural Energy Drinks)
A Descartavel Y circularidade ; lixo zero

» . Enderecar nichos sustentaveis com
A Impacto COVID: praticas feita em casa

maior rentabilidade disputa atencdo no
modelo de grande escala/volume

A Amplo acesso & informacao qualificada agroexportador
A Elevacdo dos pontos de contato entre  shopper,
consumidor e empresa

WERYONE’S A Empresas mais expostas & crescente pressao e Captura (,je d_emandas \no ) food ~/ Juice
“- ’ A Multiplas opcdes de produtos comparaveis portfolio e aplicacbes

Fonte: Euromonitor Consumer trends 2019, Drinktec ; AIJN ; Willing to pay ; Growing Better



https://blog.drinktec.com/non-alcoholic-beverages/fruit-juice-industry-is-set-to-boast-hot-trends-and-explore-new-avenues-in-2020/

ANALISE EXTERNA

Iniciativas setoriais ganham forca objetivando capturar

sustentavel

@ Iniciativas setoriais pela sustentabilidade

Composicao de interesses:

-

Captura e rentabilizacao

sustentaveis

> > > >

>\

Rastreabilidade transversal

Compromissos publicos/metas

Advocacy coordenado

iniciativas setoriais no mercado
global de alimentos e agronegacio,
representando USD 1tri em volume
de negocios de signatarios

de demanda por produtos

na cadeia de valor

v @ edonomic, ~s Vv 1
Padrbes especificos da dindmica de cada industria

Dados de progresso disponiveis publicamente

A Refinamento de estratégia de cada negdcio

Fonte: Sustainability Accounting Standards Board ; IDH; The Guardian

demandas de mercado e
e mitigar riscos transversais na cadeia de valor ...

@® Sustainable Juice Covenant (perspectiva de mercados maduros)

Conexao ESG com desafio para o negocio:

m

Resiliéncia climatica:
restauracdo da
biodiversidade, sistemas
hidrologicos e solo
superficial para criar
ecossistemas resilientes

Diminuic&o da eroséo e
degradacéo dos solos e
aumento da absorcéo de
carbono

/)

Inclusdo dos pequenos
agricultores: capacitagéo,
conhecimento,
produtividade, acesso ao
financiamento, vinculacdo
ao mercado

(Hoje: 1200he Fair Trade
com Coperfam)

Saude e Seguranca:
Condicdes de trabalho ao
longo da cadeia de
producédo

Living wage: salérios e
beneficios adequados

G

Mediante certificagéo
em fruta prépria e
terceira:

Farm level : SAI/FSA
bronze (self-
assessment + trird

party )

Processed level :
ETI/SMETA 4 Pillar
(SedexMembers
Ethical Trade Audit -
SMETAor SA8000)

i

Priorizacdo dos compromissos

Juice Covenant e

agregacao / protecao de valor transversal na cadeia




ANALISE EXTERNA e

Mudanca de perfil de trabalhadores rurais e reducao de oferta de mao de TRELAGOES
obra acentua presséo na citricultura...

@ /\umento da populacgéo global vivendo e atuando em (2 ) Reducao de trabalhadores rurais no Brasil em
areas urbanas (%) ocupacéo nos ultimos 25 anos  (em MM)
Volume de trabalhadores Raca (2017) Educagéo (2017)
@ rurais ocupados (em MM) 454% 445% 49% 15%
Branca Parda Ensino Ensino
fundamental médio
: 6%
7950 1 Ensino
superior
A Fatores socioeconémicos : migracéo principalmente de jovens do campo y
para a cidade em busca de "futuros melhores" e mais conectados -
Néo
A Fatores ambientais também impactam a migracéo 0.6% L% '\ 84% 14% frequentaram
. . c o Amarela  |Indigena \ Preta  Alfabetizacdo aescola
- Fornecimento e qualidade de agua para populagéo
- i (07 A
_ ii(r‘f:rffozddae Saell:rgentos 1950 1960 1970 1975 1985 1995 2006 2017 23% ndosabem lere escrever

Desafios para o negdcio: trabalho e relagdes locais reverberam na citricultura

Retencao funcional no campo Pressao de custos Sucessao agricola

Baixa remuneracao e condi¢cdes de trabalho Citro obteve 242 autuagdes por infragbes Pequenos produtores vem perdendo espaco.
precarizadas reduzem oferta de méo de obra trabalhistas entre 2011 e 2016* (27% do total). Reducéo de ~78% das propriedades desde
rural . Por outro lado, a qualificacdo exigida no Seguranca do trabalhador, trabalho decente e 1990. Entre 2015 e 2018, 1.713 propriedades

agronegdcio € pouco encontrada na méo de obra remuneracao justa figuram entre os principais deixaram de cultivar laranja?
disponivel fatores que pressionam custo na producgao

Fonte: Censo Rural 2017, 2019 Rural Development Report, UN population prospects; Censo Agropecuario MAPA 2017; Christliche Initiative Romero e.V. (CIR); t Oxfam; Retrato da Citricultura, Marcos Fava ; 2 Fundecitrus



| . o
itricultura € provocada por  AgriFood Tech podendo se beneficiar de forte DISRUPGAOE

NOVOS MODELOS

crescimento e disrup¢éo de modelos de negocios...

@ Investimento em AgriFood Tech acentua atuacéo de ativos ESG

USS$ 12 trilhdes em ativos
alocados sob perspectiva ESG

oS EoneRimniErie e elUtes Agri- FoodTech atingiu investimento de

) emllndlce ESG com investimento em US$ 17 bilndes em 2018 , 5X mais do que
) Agritech destaca anseio de em 2012
Ativos ESG (US$ por ano) tranSforma_gaO n9 sl agr_ICOIa' Farm to Fork investment :
" i A produzir mais consumindo menos aproximacao do
g . = recursos naturais agricultor, cadeias saudaveis,

A uso e desenvolvimento de tecnologias tecnologicas e eficientes

aplicadas com disrupc¢éo de negdécios

$ Trillions

1997 1999 2001 2003 2005 2007 2010 2012 2014 2016 2018

@ Citricultura pode se beneficiar se envolvendo com desenvolvimento de tecnologias do setor

Rastreabilidade, transporte e reducéo de carbon footprint

32% do perfil de
investimento global em Marketplace da indUstria com novas aplicacfes, produtos e canais

desafio para o negoécio:

! ) enderecamento estratégico
Agrifood Tech esta

alinhado com desafios da Tecnologia em ecoeficiéncia de recursos naturais e producao
citricultura industrial

de inovacéo e sustentabilidade
para competitividade

Genética, quimicos, biodefensivos e restauracao de biodiversidade

Fonte: AGFunder Agrifood funding report , Morgan Stanley Sustainability Report, UE Research


https://research.agfunder.com/2018/AgFunder-Agrifood-Tech-Investing-Report-2018.pdf
https://cordis.europa.eu/project/id/817526

ANALISE EXTERNA

Sintese de tendéncias, impactos e desdobramentos

Conjuntura ESG Impactos na citricultura

A Eventos extremos

EMISSOES = MUDANCAS A Qualidade e conformidade das frutas
CLIMATICAS A Risco de migracdo dos pomares

A Maior proliferagéo de vetores do greening
A Exaustéo de agua e solo impactando produtividade

RECURSOS NATURAIS A Perda de biodiversidade gerando instabilidade no

ecossistema

A Pressédo do shopper e B2C

A Demanda atrelada & novos atributos sustentaveis
NOVOS (saudabilidade, procedéncia)

ATRIBUTOS DE CONSUMO A Opgdes abrangentes de produtos substitutos e

novas aplicacdes

A Reducéo de oferta de méo de obra rural via mudanca
de perfil e migracdo para cidades

TRABALHO E RELACC)ES A Mudanca geracional na sucesséo agricola

A Forte crescimento de capital em AgriFood Tech
dentro da onda ESG

D|SRUPCAO NO MODELO DE A Cadeias saudaveis, tecnoldgicas e eficientes

NEGOCIOS i\’
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ANALISE EXTERNA

A crise climatica € ameaca real e traz riscos e
oportunidades de mercado para o setor de

"7(,04
4,
(o7 B &

Q/A, N aluminio
s

Principais tendéncias que impactam o setor de aluminio em perspectiva ESG

Um ambiente de negdcios regido pela
conformidade e transparéncia protege e gera

valor
y U
o Q
Y . . . o [~ A industria é intensiva no uso de
Abordagem sistémica e afirmativa de < : :
: : " | = recursos naturais e a economia
diversidade sao fatores chave para . :
~ ~ ) circular gera oportunidades para
atracdo e retencao de novos talentos o . M N
y . ™ otimizacao e geracao de valor
2O
>
QO
w
(2 4

\Y

NOVOS PADROES DE
PRODUCAO E CONSUMO

Anseios e necessidades da sociedade moderna por
produtos e servicos sustentaveis sao oportunidade de

negocio a ser explorada pelo setor de aluminio



ANALISE EXTERNA

A crise climatica € ameaca real e traz riscos e oportunidades de mercado para o setor de e

aluminio

Paralimitar o aumento da temperatura global em 1.5°C, o mundo
precisa cortar pela metade as emissdes CO, atée 2030 e
neutraliza- las até 2050 (IPCC,2019)

Energia elétrica proveniente de fontes renovaveis aumentara
em todos paises nas proximas décadas, diminuindo a

vantagem competitiva do Brasil
CHINA F EU F INDIA k_ USA E
2050 —,

2005 —2050—, - 2015 —2050—, 2015 —2050—,

Share of r_enmhle
energy in primary
“El s el 2l =l
— [ | — —

Share of renewable

iy e 7. 0/ 17, 70 10 13 3, 63
EIELTS‘:FEE:? : 4 1% 48% 5 ].%
oo ’|s.|,r"u:|:i§; 22
LEZmiE2R
Share of renewable 94% 94% 92%
energy in power 26% 29% 15% ]‘d% 78%

Fonte: Global Energy Transformation: A Roadmap to 2050 . IRENA, 2018

Dimenséao sistémica de impactos

Provocados pelo setor
A Responsavelpor 1% das emissdes GHGdo mundo (1.1 GtCQ,) e 5%
do consumo da energia global no aluminio primario (IEA,2017)
G Tecnologias Soderberg x Prebaked ainda que intensivas,
diferem no controle de emiss6es GHG(além de CQ.)
A Alta dependéncia de energia elétrica do aluminio é fator
determinante de competitividade

Consequéncias para o setor

A Cobrancade clientes e pressdes regulatorias

A Tradingplatform da LME para aluminio de baixo carbono

A Novas capacidades produtivas instaladas com tecnologia Prebaked,
menos intensiva em emissoes

A Aumento do gas natural na matriz nacional brasileira pode impactar
competitividade no cenario global de transicdo para fontes
renovaveis de energia

\Y


https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2018/Apr/IRENA_Report_GET_2018.pdf

o
A industria é intensiva no uso de recursos naturais e a economia circulargera NATURAIS

oportunidades para otimizacao e geracao de valor

A Economia Circular € uma tendéncia de producéo e consumo e
ja que confere o uso mais eficiente possiveldo capital natural e
agregavalor ao longo dos ciclos de vida de produtos

Impactos financeiros relacionados ao uso e disponibilidade
de recursos naturais ja sdo materiais no setor. Garantir
competitividade no longo prazo seré diferencial .

% of companies reporting water

- related financial impacts and

associated financial values in US$

80%
T0%
60%
50%

40%

20%
10%

0%
2013 2014 2015

I % of companies impacted

Fonte: CDP water security data 2013 -2018

2016 2017 2018

e T otal financial impact (USS)

USS7 million

US56 million

US55 million

US54 million

US53 million

USS2 million

USST million

Usso

A

Dimenséo sistémica de impactos

A mineracdo gera impactos reconhecidos em biodiversidade e a
disposicao de rejeitos em barragens € um aspecto critico

G Seguranca de comunidades e meio ambiente em evidéncia
apos desastres de Mariana (2015 ) e Brumadinho em 2019

Custos de producao séao fatores de competitividade na producédo do
aluminio:

G Impactos financeiros no setor de mineragdo e
metalurgia relacionados a seguranca hidrica, por exemplo,
chegaram a USD 11,8 bilhdes nos ultimos 5 anos (CDP,2018)

G Na producido de aluminio secundario, a reducdo da energia
consumida é de 95%

Atualmente a producdo secundariade aluminio corresponde a ~20%
da demanda global e, até 2050, podera ter potencial de atender
metade do crescimento da demanda

\Y



ANALISE EXTERNA

Anseios e necessidades da sociedade moderna por produtos e servigos sustentaveis

NOVOS PADROES
DE PRODUCAO E
SUMO

sao oportunidade de negdcio a ser explorada pelo setor de aluminio

A demanda global por aluminio primario deve crescer mais de
50% até 2050, chegando a producdo de 107 milhdes de
toneladas (CRUAIuminium)

Para  atender demanda, setores chave para o
desenvolvimento sustentavel irdo recorrer ao aluminio para
ofertar produtos e servicos mais sustentaveis

Figure 3: Sector demand for semi-fabricated products

180
160 W Other
140 Consumer Durables
v
e 120 B Machinery & Equipment
S 100
p M Electrical
S 80
g 60 Packaging

40
20

0
2000 2005 2010 2015 2020 2025 2030 2035 2040

Source: Al

M Building & Construction

M Transport

Contexto de mercado

Inovacdes e desenvolvimento tecnologico podem transformar producao
G ELYSIS JV de Rio Tinto e Alcoa desenvolvendo tecnologia para

producédo de aluminio zero carbono, com lancamento previsto no
mercado em 2024

Caracteristicas do aluminio associadas ao seu potencial de reciclagem

sao forte atributo de valor para a economia de baixo carbono

Setores chave para desenvolvimento sustentavel sdo os que mais devem

aumentar a demanda nos proximos anos:

~

G Automotivo : busca por materiais mais leves no design de autos
para melhor eficiéncia durante a vida util

G Construcdo: selos de constru¢do sustentaveis ja vem sendo
utilizado para atingir nichos de consumo. A reciclagem é um
elemento importante no ciclo de vida da construgéo civil

G Embalagens durabilidade e reutilizagdo como tendéncias entre
consumidores. Reciclagem no pdés-consumo como desafio para
industria.

G Energia: suporte material na transicdo para matriz renovavel global

\Y


http://www.world-aluminium.org/media/filer_public/2020/05/28/cm_2050_outlook_for_al_demand_20200528_4wycD18.pdf
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RELACOES

Abordagem sistémica e afirmativa de diversidade sé&o fatores chave para atracéao e
retencéo de novos talentos

88% dos millennials dizem gue seu
trabalho € mais gratificante quando

Encerrar o gap da desigualdade de género pode gerar USD 12 64% dos millennials n3o aceitar&o
trilndes adicionais no PIBglobal até 2025 . um emprego se o potencial empregado

gERNYCIMpraticas consistentes de
Fomentar a diversidade gera ganhos quanto a atracdo de sustentabilidade

talentos, posicionamento de empresa orientada para o
cliente, satisfacdo dos funcionarios e processo de tomada

elelpgoportunidade para causar um
IpgleEteiteYele kS 1i\Y/o il €M questdes sociais e
ambientais

Fonte: Cone Millennial Employee Engagement Study

Fomentar a diversidade tem apresentado ganhos em relacdo a atragédo de talentos

de decisodes.
Likelihood of financial outperformance,' % M Bottom quartile [l Top quartile A Mercado tem apresentado solucbes #pepsico
By gender diversity By ethnic diversity voltadas a comb_aterNO gap de diversidade JOUET RACIAL EQAI-I
Why diversity Delivering Diversity Why diversity 515"“‘3:"9 Diversity dentro das organizacdes oo
2 inst 5 roi imaT . - . ~
matters ::jl;-:gu:g{;z wins matters dive:ﬁty's wins A Cqmprpmlssos pubhc_os, - acoes
afirmativas, metas, investimento PEOPLE
+15% +21% +25% +35% +33% +36% direcionado para grupos minoritarios Black | e || s
A Empresas atuantes na criacdo de legado Copulation || Historically || bias training
. . . . N . ~ [ Col ersities and .
social em diversidade alinhado & visdo de by30% || St i
mercado . S e‘rgénjz‘a‘t“ions
- . . 100 Black
A Inovacdo é fomentada em ambientes onde assou[eey sl
ha diversidade de ideias e engajamento da executive trailning
. . ranks t
equipe executiva (Harvard, 2013 ) /- e j|eols
2g 2014 2017 2019

Empresas referéncia em diversidade de género na equipe executiva
tem 25% mais chance de ter lucro acima da média . Para diversidade \,
étnico - racial, as chances sdo 36% maiores

Fonte: Diversity wins: How inclusion mattersMc Kinsey, 2020 ;



https://www.mckinsey.com/featured-insights/diversity-and-inclusion/diversity-wins-how-inclusion-matters
https://hbr.org/2013/12/how-diversity-can-drive-innovation

ANALISE EXTERNA

Um ambiente de negécios regido pela conformidade e transparéncia protege e gera

valor

A promocdo de um ambiente de negoécios regido pela
conformidade e transparéncia nas relacbes comerciais minimiza
riscos e fortalece areputacéo

Mecanismos internos de compliance ja faz parte da gestdo de
empresas. Porém, ainda € preciso criar um contexto
corporativo que favoreca a atuacédo integra das companhias e
de seus fornecedores?

Combate a corrupcao pelo setor empresarial

Nota do Brasil nos cinco indicadores que medem a eficiéncia dos mecanismos voltados
para garantir a integridade corporativa

56,2

Compliance

Auditoria e certificagao
de programas de compliance

&n I
=]

Transparéncia e divulgagao
de informagdes anticorrupcao

37,5

75

Envolvimento de stakeholders

Conselho de Administragao

Fonte: Agenda Nacional de Integridade nos Negdcios

1 Sintese de resultados do relatério Integridade e Empresas no Brasil , Transparéncia Internacional.

ETICAE
TRANSPARENCIA

Tendéncias futuras e praticas de gestao

A Pesquisa do MIT sobre cadeia de fornecimento sustentavel
indica que o setor extrativista € o que recebe maior pressao
para gerenciar e mitigar exposicdo a riscos de
compliance, sociais e ambientais de fornecedores

A Atencdo a riscos de governanca corporativa deve vir
acompanhada de monitoramento e eficacia dos sistemas de
compliance na cadeiade valor

A Transparéncia como atributo de fortalecimento reputacional e
de boa governancga corporativa em relacdo aos stakeholders,
indo além da divulgacao de informacdes baseadaem exigéncia
legais

\Y


https://comunidade.transparenciainternacional.org.br/asset/25:bica-integridade-e-empresas-no-brasil?stream=1

ANALISE EXTERNA

Os desdobramentos das megatendéncias na cadeia de aluminigpermite a reflexao sobre
riscos e oportunidades na construcao da estratégia ESG...

Conjuntura ESG

A MIUDANCAS
¥ CLIMATICAS

A RECURSOS
¥ NATURAIS

d NOVOS PADROES
P DE PRODUCAO E
CONSUMO

P RELACOES
¥ HUMANAS

B ETICAE

¥ TRANSPARENCIA

Exposicdo da inddstria de aluminio

To To Do Do

b

Aluminio de Baixo Carbono

Emissdes GEE x Tecnologias de producéo

do aluminio
Fonte energética da producéo

Sensibilidade a escassez de agua na producao

Garantia de oferta energética renovavel
Residuos da producao e do p6s consumo

Biodiversidade e restauracdo de areas
mineradas

Opc¢Oes abrangentes de produtos
substitutos e novas aplicacdes

Circularidade
Inovacédo em produtos e processos

Atratividade e condi¢cBes de trabalho

Direitos humanos e relacionamento com
comunidades

Diversidade e Inclusao

Praticas éticas e transparentes na
producéo e reciclagem do produto

Gerenciamento do supply chain

\Y
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ANALISE EXTERNA

There are five main macro ESG factors of pressure on the Metals & Mining
Industry and that influence competitiveness

G New competitive dynamics, regulatory
CLIMATE EMERGENCY pressure and influence from stakeholders

mobilizes M&M players to address mitigation

Rigiigticachan .ethlcal an.d 3 and adaptation approaches, being a real
transparent business environment A A U e e
based on good internal practices /\\ 00,7 < P

(compliance and disclosures) and & é"
LA

dealing with geopolitical and

\:
L2 . e ’é 9 Challenge of balance and efficiency
sociopolitical pressures (reputation OESQQQ

of natural resources in a scenario of

the M&M, access to capital and polithq@’ QS SV & increased demand for zinc and
instability). $ Ese | o copper, under pressure from factors

pressures VY e S such as water scarcity and
on the e : contamination, loss of biodiversity and

YEAY, )
industry , intense use of other resources

Growing expectation of benefits sharing,
health and safety standards and human
rights in both company's internal and

P & —
p o\y‘ Increased responsibility, exposure and

S,
external relations with people, regardingf:qlllo OC/ (o) health and safety standards in the
employees, local stakeholders, local ,96:4( OQ < management of dams, solid and liquid
community, government and first nations, 4< '962 (23 o\“ waste and co-products, permeating
addressing the social license to operate 7;9 4)7 <& oee demand for increased circularity in
as a threat for M&M operations. e d:& 04, ?& Q,(’ operational processes.

4,(~€~9

INNOVATION Driving the future of zinc and copper mining throug&k&chnological improvement in the whole value chain (both mining and smelting),

development of Open Innovation business models, and entry in new market opportunities.

Sources: Instituto Votorantim analyses based on Accenture, The Guardian, IPCC, BNDES, IPEA, Circle Economy , McKinsey, MDPI, Nature Journal , EY, ERM, Mining.com, Bain & Co, Mirow , International Zinc Association , WRI, ANA, Earth Overshoot Day, Euromines , World Bank, BID, IFC, IBRAM



EXTERNAL ANALYSIS - 1. CLIMATE EMERGENCY Link to synthesis

The climate emergency is a real threat to the M&M competitiveness

Climate projections by IPCC in different temperature scenarios
(IPCC, 2021)

not disclosed to CDP 2020 Eligfs]

A In the top 10 zinc producers, half of them have

Extraction and primary INPUTS one has validated SBTi targets  RE(®Isla{er e RS2 3)
processing of metals Estimated 2100

150 and other minerals were temperature: A Considering mining and processing in scope 1 and 2, zinc and copper are GHG
responsible for 26% of [l Ml ess intense than other critical minerals such as cobalt, aluminum and

global carbon emissions r ¢ 4.2°C | 76°F ASN(EA, 2021):
in 2019.

: o . , : .
(UN Environment, 2019) N RNt R s @l zinC production [around 3 tCO2e/ton  of metal |
A Average emissions for [around 4,8 tCO2e/to  n of metal

wv
o
92
wv
R
E 100
§ b 3.3°C | 60 Systemic impacts ON mining & metals
()
Q 8N A A third of companies reporting to CDP already use or will introduce
50 ricing. (AR since 2015, (COP 2020)
< 5 OUTPUTS
85 50 A Governments and clientsd pressures for emis¢qgi
6 = in the next few years, with higher demand for [o] T Xet=TgoJo] s el (ele [V (Arcelor Mittal).
3 A Two-thirds of the top 20 mining companies have established Scope 1 and 2
2 1.8°C | 33°F emissions reduction targets for 2030 . A further one -third have extended targets to
© . include long -term and Scope 3 reductions .(IEA, 2020)
0 1.5°C | 2.8°F
A The most developed carbon market in the world (Europe Union ETS
2000 2050 2100 M&M sector and reached for the first time in May/2021 the $50/tCO2 mark

Challenges to business:
Operational efficiency pipeline, renewable energy transition and lower intensity inputs to petrochemicals

Agreement in the outbound supply chain for low -carbon energy in maritime modes, railways and land transport.
Intensification of extreme events that affect operation, B2B flow predictability costs and performance.
Positioning of the carbon agenda inside and outside, addressing shadow price in operations/ green fields, as well as setting out commitments

Sources : Instituto Votorantim analyses based on IPCC; IEA 2021; CDP 2020; Arcelor Mittal ; SBTi; Morgan Stanley (2020).



EXTERNAL ANALYSIS - 1. CLIMATE EMERGENCY

In the , half of them have not disclosed to CDP 2020
and only one has validated SBT targets

SCIENCE :
| BASED CDP
TARGETS

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION DISCLOSURE INSIGHT ACTION

Among the 10 players, only one already had its 50% did not participate in CDP 2020 and two players
reduction targets validated by the SBT: were better evaluated than Nexa: Teck and Hindustan
Climate Climate Climate Climate
Q}CDP Climate ChangeA ChangeC ChangeB No ChangeC
No response ChanoeD No response No response No response response
2020 g Water Water Water Water
Security: B Security: B Security: B Security: B
A
) Sacers X X V X X X X X X X

TaRip[CE{=-Toi (o] AN A M bitious reduction targets still need to be set and climate performance needs improvements.

transparent and effective as absolute ones
(Bain&Company , 2021)

Intensive reduction targets are not as \ ’

Source : SBTi i fiCompanies Taking Actono; CDP 2020.



EXTERNAL ANALYSIS - 1. CLIMATE EMERGENCY

Average emissions Intensities for zinc and copper productions are
estimated around 3 and 4,7 tCOZ2e/ton of metal, being less intensive
than cobalt, aluminum and nickel

Average emissions intensity for production of selected Emissions intensity evolution for power generation under the
commodities (Scopes 1 and 2 from primary production) current policy context for selected countries
= 1000
: 20 Today, Nexa E isi
E seems to be = Processing ® Mining § Future \éISIon for
B below th zinc and copper:
2 o g 800 competitive advantage
£ 15 average f ble
g emissions  for en(re?gr;;/rr?wg(te::(amay
=% zinc
600
4 production . decrease and
b technological
10 . .
83 improvement will be
400 China needed to provide
lower carbon products
5 than its competitors
- 200
Chile
u Canada Eulr-:Lupean Linian
Zinc  Refined| Lithium Class 1 Aluminium Cobalt 2019 2025 2030 2035 2040
copper | carbonate  nickel sulfate

\Y

Source : Minerals Journal i i A r e vfitewCarbon Footprint of Cu and Zn production from Primary and Secondary Sources ( 2 0 1 7Global Energy Transformation: A Roadmap to 2050. IRENA, 2018.



EXTERNAL ANALYSIS - 1. CLIMATE EMERGENCY

Governments and clients6 pressures for emis
Increase in the next few years, with the increasing demand for low carbon
products

Absolute reduction targets proclaimed by some countries to meet the Paris Agreement .

Customernnsight

Cut emissions by half by 2030. A

ArcelorMittal

AArcelorMittal recently
introduced a program to offer
o _ _ certificates to customers that

carbon footprint

Cut CO2 emissions by half by 2030.

_ o AThe share of green pr o«
Neutralize emissions by 2060. the company's overall offering

could rise to "roughly 10%" in

Emissions reduction up to 40% by 2030.

Source : Climate Summit 202 1 ; ESG | nv eGotparates filMitoducing Internal Carbon Priceso ; Arcel or Mi tt al website.



EXTERNAL ANALYSIS - 1. CLIMATE EMERGENCY

The most developed carbon market in the world (Europe Union ETS)
Influences the industry sector and reached for the first time in May/2021
the $50/tCO2 mark. In 2016, it was $5/tCO2.

Carbon market increasing relevance provides opportunities for climate change mitigation but creates risks for the M&M sector.

A Today, 2/3 of the global GDP is already regulated by carbon markets, . : . n :
with 28 existing initiatives. Regulatlon evolution in N e X a operations

A The COP-26 in november /2021 will discuss the Article 6 from Paris
Agreement, which could lead to the implementation of an
international regulated carbon market.

Floresta + Carbono Brazilian program (2020)
ifiThe Brazilian Feder al Government 6s pr o

voluntary market  |ieH§ carbon forest creditso

Peruds future emissions trading system

APeru's government has requested techni
Bank support to support its plans to study the

greenhouse gas emissions trading system . 0

v
- National
Partnership for Market Readiness in Brazil - PMR (post -2020)
B Regional O) .&p
o e = * NThe Pr oj e cSiSRiER«ElSliNoKeI=S precification  in the
o« 8

PNMC, for the post -2020 period in partnership
with the World Bank. 0

In the sectorial study for implementation, the industry sector is
“ nEhlilellzleAEMincluding mining

¥

Vd

@ Subnational

\Y

Source: Climate Summit 2021; Mirrow Consulting (2020), Peru Government, Brazilian Governement .



EXTERNAL ANALYSIS - 2. NATURAL RESOURCES

Link to synthesis

The use of natural resources already exceeds 1,6 planets per Vyear,
Increasing  pressure on extractive  businesses

Main M&M

impacts A Peak in production of primary and recycled copper will not be reached before the

INPUTS middle of this century, but in the coming decades, supply will be tight and increasing
) demand will not be met (Nature, 2017)
Mineral
resources O I-\=1r-1e -3l 4 % of all operational mines lie in forests and highest pressure on
biodiversity rely on zinc, copper and lead operations. (Nature, 2020)
Water use A in copper and zinc mining (extraction and concentration

and processes) and in zinc metallurgy (hydrometallurgical route).

security Systemic impacts ON mining & metals

R RV Ml vater risks of zinc and copper operations are higher than most of other

critical minerals. (based on WRI, 2021)
AProduction at today6s major copper mines has 3
the early 2020s due to declining ore quality and reserve exhaustion . (IEA, 2021)
A Ore quality decrease in mines rises operational costs due to higher energy demand for
(Cochilco 2019 and Rotzer and Schmidt 2020 )

A Reaching SDS scenario in the Paris Agreement would mean at least four times more
mineral inputs for renewable energy structures by 2040. (IEA, 2021)

A Most mining areas (82%) target production to meet resources demands for
ener (=Tl [e)[oTe[[- ST (N atur e 2020)

Challenges to business:
Up the ESG rule of the concentrated zinc offering market, ensuring third - party sources in metallurgy
Manage zinc and copper demand points, new applications and technological transitions of extractive efficiency
Eco-efficiency operation, water contamination and stress, and raising health and safety standards \’
Forest preservation increasing relevance surrounding extractive operations, especially in new mining projects

1.6 planets

Needed to

S Forest
demand on E

assets

e
—+ O
> O
o =

OUTPUTS

August 22

Was the overshoot day in 2020. From that day on,
humanity ecological footprint had already exceeded
Earthdés bi omtheywwari t vy

renewable

Sources : Instituto Votorantim

analyses based on IEA 2021; Nature 2020; WRI 2021;

Cochilco 2019; Rotzer and Schmidt 2020.



EXTERNAL ANALYSIS - 2. NATURAL RESOURCES

Reaching SDS scenario in the Paris Agreement would mean at least four
times more mineral inputs for renewable energy structures by 2040

(IEA, 2021)

Revenue from production of coal and energy transition
minerals in current and SDS scenarios (IEA, 2021)*

500

400

USD billion (2019)

300

200

100

Sources : Instituto Votorantim

Coal

Energy transition

minerals
2020

Coal

Energy transition
minerals

2040

u Rare earths

m Silicon

H Manganese
Graphite

m Cobalt
Nickel
Lithium

m Copper

Mass contribution for some essential commodities for
energy transition technologies (IEA, 2021)*

Transport (kg/vehicle) m Copper
Electiccar | [ Litium
m Mickel
Conventional car [N
B Manganese
50 100 150 200 250
Cobalt
Power generation (kg/MW)
Graphite
Offshore wind | —
m Chromium
Onshore wind | IEEEEEEENEEN D
Molybdenum
Solar PV I
mZinc
Nuclear NN
B Rare earths
Coal D
o . Silicon
Natural gas I Othere

4 000 8000 12 000 16 000 20000

EV batteries and wind turbines surge as relevant

markets for copper and zinc and future sources for
secondary production

* Theses analyses excludes other not as critical commodities such as aluminum and steel.

analyses based on IEA 2021.

\Y




EXTERNAL ANALYSIS - 2. NATURAL RESOURCES

Peak In production of primary and recycled copper will not be reached
before the middle of this century, but in the coming decades, supply will
be tight and increasing demand will not be met (Nature, 2017 )

Projected copper production evolution

—— . Thick dashed black line : Modelled primary copper production .

Accelerating demand will — — — . Thick dashed grey line : Modelled secondary copper production .

not be met by increasing

recycling or substitution. Fine solid black line : Sum of the modelled primary

Also, decreasing use of and secondary production .
— fossil fuels to mitigate the
E, effect of climate change
e will require increasing . o .
= consumption of metals. A The use of copper and aluminum may exceed 40 million tons in
E 2050, in contrast with current 8 million tons annually . (IEA, 2021)
£
g A Production at todayés major copper
3 expected to peak in the early 2020s due to declining ore quality
& and reserve exhaustion (IEA, 2021).
S

A It has major recycling potential but its end -of-life recycling rate is
about 60%, and because of delays between manufacturing and
scrapping, the recycling input rate (a measure of the share of
I o Ak secondary sources in raw material supply) is only about 33%.
1900 1940 1980 2020 2060 2100
Year

Source : Nature Journals - fiMetals fora low Carbon society © ( 201 3) , sipply foesostainable development requires resource governance 06 (201 7) ; ffAherGanban efaotprint of Cuand Zn \’

production from primary and secondary sourceso (2017) , I EA 2021.



EXTERNAL ANALYSIS - 2. NATURAL RESOURCES

Ore quality decrease In mines rises operational costs due to higher
energy demand for concentration processes (IEA, 2021 )
Copper ore grade evolution in Chile by production route Estimated energy intensity by ore
grade and production route
= 1.2 C(o;\)AE)(;r :)r:e %raﬁdiin (f)h:leg Ges - 40 This substantially
© producer) basically halved 4 CIEAsES COSS i
ﬁ ;Jrom 2001I to )2/017\./ o 20 % energy use.
5 E
g 10 s . 45 %
2 z
8 S
0.8 2 2
=
=
2
\/ E
06 10
0.4
2005 2007 2009 2011 2013 2015 2017 2019 0%  08% | 0.7%  0.5%
Concentrate Heap leaching ——Average Concentrate Heap leaching

Source: Tihe Rol e of Critical World Energy Outl ook Speci allEAR@2f)p rCochildd (2@19);a IRstzeri and Schreidt 202B.ner gy Transitio\’(



EXTERNAL ANALYSIS - 2. NATURAL RESOURCES

The average water risks of zinc and copper operations are higher than
most of other critical minerals, according to WRI

2321020l /96 of zinc production could move from medium AU R IRTEICIESICRS, and 6% copper production could shift
from high to extremely hi -water stress. Also, flooding affects some commodities more than others:

high flood occurrence , at 40 percent of global volume (McKinsey, 2020)
Water risk distribution ~ for selected critical minerals doperations Water risk map insome of Ne x a 8it®s
(IEA, 2021) (Water Risk Atlas WRI)
Q‘ -
I | Sl et o
. Bolivia
N 2R D
. =™ o
Medium-High (20-40%) '
Paraguay
mHigh (40-80%) P
saves B @y
m Extremely high (> 80%)
Cobalt - and Arid Overall Water Risk A i
0% 20% 40% 60% 80% 100% Low Loy - Medium- High Extremely

Medium high high

(0-1) {1-2) (2-3) (3-4) (4-5) \’

Source : Water Risk Atlas from WRI, McKinsey Company (2020), IEA (2021).



EXTERNAL ANALYSIS - 2. NATURAL RESOURCES

44 % of all operational mines lie In forests and highest pressure on
biodiversity rely on copper, lead and zinc operations

Mining potentially influences 50 MM2 of land area (37% excluding Antarctica) and approximately 8% of the global area

potentially influenced by mining overlap with protected areas. (Nature, 2020 ).
Intensity of mining pressure on biodiversity for Mining in forests for the Top 10 commodities by
selected mineral (1EA, 2021) production value. ( World Bank, 2019)
(MFA = Mines in a Forested Area)
' Commodit % total global Total Total % all % mines
— . = Copper ¢ production value  mines MFAs MFAs  in forests
I — 1 | lIron 1 506 246 16 49
Lead
2 Gold L] 1010 473 3 47
_ Zinc 3 | Copper 9 399 157 10 39
, 4 | Manganese 8 106 52 3 49
Bauxite
- 5 | Chromite 5 98 30 2 31
Hron 6 | Nickel 3 146 88 6 60
2 4 B 8 - 65 7 | Zine 2 187 83 5 44
thousand MiBiD/kg 8 | Titanium 2 30 ] 1 63
9 | Bauxite 1 122 78 5 64
* MiBid is a non -dimensional index based on data regarding 10 | Silver 1 113 31 2 27
land cover, protected areas and mining operations.

Source : Nature Journal i fiRenewable energy production will exarcebate mining threats to biodiversity 6 (2020); Worl d Bnarh Mi nfihgoeg2019) ; I\EA 2 (



EXTERNAL ANALYSIS I 3. WASTE & CIRCULAR ECONOMY ) .
Link to synthesis

The circular economy increases the responsibility of capital -intensive
Industries, but creates a new avenue of regenerative opportunities

Waste analysis diagram in M&M value chain

(based on Accenture, 2020 ) VNN :=IY4R-inc and copper waste is expected to grow 70% and 100%, respectively,
INPUTS in the 2020 -2030 period (IPEA, 2013).
Waste Volume: . Very high . High @ Medium Low Not Applicable B o o )
A Today around 50% of total base metal production in the European Union is supplied
via recycled metals, as opposed to 18% in the rest of the world (Eurometaux , 2019)

Extension and

Extraction A Fatal mining accidents with massive global replenishment, derived from
waste management and dams (Mariana and Brumadinho collapses).

Engineering and

Designs ’

Reverse logistics METALS
& MINING

Systemic impacts ON mining &  metals

Energy transition technologies reaching the end of their first life is expected to

Processing

surge after 2030, which creates new relevant secondary sources for copper and
zinc production: electric car, offshore wind IEA, 2021
OUTPUTS ( )

A Transition from waste to addressing part of
Consumer use - Logistics USD4tri market in 10y, following building sector rolled zinc (Accenture, 2020).

A Theincrease in the production of tailings in zinc and copper leads to stricter
regulations on waste and safety management, impacting dry tailings stacking.

NN nvestment in primary supply will still be needed even in the case that

recycling rates were to reach 100% by 2050. (World Bank, 2020)

Manufacturing

Challenges to business:
1. Traceability and third -party/exempt certification of products and co -products, aiming to address circular targets for mature mar kets

2. Manage stricter regulation, safety standards, Aticket to playo Isosts an
3. Expand circular economy BUs, reusing / selling operational tailings to adjacent zinc and copper markets

Sources : Instituto Votorantim analyses based on i Th e @&adralarity in metals and mi ni ngo (Accenture, 2020); | E Eurdnétaug ;2 OWoSrUrbdii kdnWast® Bep@t;o (| PEA, 2013) .



EXTERNAL ANALYSIS I 3. WASTE & CIRCULAR ECONOMY

Energy transition technologies reaching the end of their first life is
expected to surge after 2030, which creates new relevant secondary
sources for copper and zinc production.

Mass contribution for some essential commodities for energy Currentend -of-life recycling rates for selected
transition technologies (IEA, 2021) materials (IEA, 2021)
Transport (kg/vehicle) " Copper 100% iNew investment in pri
Electric car [ | Lithium will still be needed even in the case
o ional = Nickel 80% that EOL recycling rates were to
onventional car _ 3
u Manganese reach 100% by 2050. 0 (
50 100 150 200 250 2020)
Cobalt
Power generation (kg/MW) 60%
Graphite
Offshore wind | —
= Chromium
Onshore wind | IEEEEEEENENN
Molybdenum 40%
Solar PV [N
mZinc
Nuclear NN
u Rare earths 20%
Coal DN B Silicon
Natural gas [N Others
4 000 8000 12000 16 000 20 000 Gold Platinum/  Nickel Silver Copper  Aluminium Chromium Zinc Cobalt
Palladium
Precious metals Base metals

* This analysis excludes other not as critical commodities such as aluminum and steel.

\Y

Sources : Instituto Votorantim analyses based on IEA 2021; Accenture 2020.



EXTERNAL ANALYSIS T 4. INEQUALITIES IN SOCIAL RELATIONS I INTERNAL

Link to synthesis

Positive  expectations of the relationship between company and society
slip on plurality challenges now linked to business results

Women proportion in M&M companies by position
(Bloomberg, 2018) INPUTS

A Business tradition, tough operations environment, cultural resistance and
. (NE RG] [=block access to women's meritocrac in M&M
The operational workforce

25,6% in Nexa is the most " - . .
representative one, what AN I-Tol ol fi (=l lo]s sl bout ethnical and LGBTOQI+ presence in the mining and
metals is symptomatic of the sectoral delay

reflects in the low
proportion for the whole

15,7% 16,3% company

Systemic impacts ON mining &  metals

0
14,2% 13.0%
7,9% .
OUTPUTS [ A M&M with gender and ethnical diversity on executive team have up to
3.0% 2430% more chances of presenting profits above average.
- - 0.0 (Bain&Company , 2021)
- ,0%

In the whole company Management Operational CEO A 64% of millennials would not accept a work opportunity if the employer
] Average in mining Companies (2018) B Nexa (2020) did not present SUStainabi”ty and ( Bain&Company ,
2021).
The proportion of women employed by mining companies increased ]
up only 1% in the 2013  -2018 period. Just one in 20 global firms A _Coma”'es with _mixed gender boards presented a
(ol {IENnEIe[lil compared to male boards (PWC, 2013).

was headed by a woman.

Challenges to business:
Substantially increase the participation of women at all levels of leadership, as well as historically disadvantaged groups

1.
2. Walk the talk on diversity, qualifying technical staff in cutting -edge operations to generate opportunities at the starting point
3. Work environment attractive for new generations, ensur JeflogNeaxadcent i

Sources : Instituto Votorantim analyses based on Bloomberg (2018); Bain&Company 202 1 ; | EA 20 21;talégntMia rstudy gof viomen on boardsin the mining industry 6 ( PWC, 2013) .



EXTERNAL ANALYSIS T 4. INEQUALITIES IN SOCIAL RELATIONS I INTERNAL

Companies with mixed gender boards presented a 16 % higher average
net profit margin compared to male boards

A study from 2013 shows that the top 100 mining companies had more women on boards , while the top 101 7 500 mining
companies had more women in senior executive positions.

Average net profit margin for top 100 mining companies How it impacts financial performances
24 y A Studies have found that a chitical mass 0 of
21.53 30% or more women at board level or in
19.99 )
senior management
1 inancial resuts . {QSIPE]
A Ending the gender inequality gap could
12 generate USD 12 trillion to global GDP until
2025. (McKinsey, 2020)
6 A Employees of firms with diversity practices
=11=l45% likelier to report a growth in market
previous year and 70%
0 likelier to report that the firm captured a
All boards Al mate hosrcs Mixed gender new market. (Harvard Business Review,
boards
2013).
B Average net profit margin
Source : A Mi n i talent :& study of women on boardsin the mining industry 6 ( PWC, Bdwlikclusion matters (McKinsey, 2020); How Diversity Can Drive \’

Innovation (HBR, 2013).



EXTERNAL ANALYSIS

I 4. INEQUALITIES IN SOCIAL RELATIONS

EXTERNAL

Link to synthesis

Failure to create genuine alliances with community impacts operational
fluidity, undermine reputation and lead to difficulties to legal liability.

Mining and Community conflicts by related issue *

(Bain&Company webinar, 2021)

I Non-technical issue I Technical issue

Social opposition

_________________________________|g¥

Commercial issues
Environmental concerns
Permitting issues

Revenue sharing

I 35
I 2
I :

s

Health and safety

N

Land acess
Technical challenges

Extreme wheater

*Based on the analysis of 72 large mining projects

N s
[
|

Projects can have multiple causes of delay .

Challenges

in the 2008 -2016 period .

INPUTS

OUTPUTS

A The leading cause of project delays in mining is , with 42 related
incidents in the 2008 -2016 period ( Bain&Company , 2021).

A Peru relies heavily on revenue from mineral extraction, with over 50% share of
mineral and metals in total product exports . (IEA, 2021).
VS EVYAoollution from lead, zinc and copper mining has caused mental deficiencies

in 40 percent of children under 5 years in La Oroya, Peruvian town considered to
be one of the most polluted towns in the World (The World Counts).

Systemic impacts ON mining &  metals
A As a sector, mining is often cited as having the [=EU=IEIRYCOI(-SRIoRN (oler-| I =tSTE

N (S&P Global, 2019)

A The biggest risk perceived by M&M executives is the HUoEIMINaS-SRtoRReIIVg\(=00

P\ @half of large mining JOESRE I EEVY ] from 2008 to 2016
(Bain&Company , 2021).

A A major, world -class mining project with capital expenditure of between US$3-5
billion will suffer costs of roughly [SS%:ydeRaallile]alNeI-TERNYET-1ae) Mo IEV/lo Mol (eTo [V[ilolsll N
Net Present Value (NPV) terms (Harvard Kennedy School, 2014 )

to business:

Manage short -term welfare in parallel with fostering new capacities to reduce dependency in the medium term with local governmen ts and local

community

Incorporate  social master

plan in each territory with the engagement of the plant manager , bringing socioeconomic characterization, project

agenda, budgeting and KPIs

Sources : Instituto Votorantim analyses based on S&P 2021; Paths

to Sustainable Mining Webinar ( Bain&Company 2021); IEA 2021; The World Counts ; Harvard Kennedy  School, 2014.
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Failure to guarantee health and safety to community could jeopardize
Social License to Operate, resulting In conflict and unplanned costs

A major, world  -class mining project with capital expenditure of between US$3 -5 billion will suffer costs of roughly US$20 million
per week of delayed production in Net Present Value (NPV) terms, largely due to lost sales. ( Harvard Kennedy School, 2014)

Cashflow impacts related to

Recent impacts inPeru and Brazil . ) . :
P community  relationship in M&M
The children suffer from minirfgpllution (The World Counts)
Almost all children in the Peruvian town of La Oroya have dangerously high levels of lead,
arsenic and other toxins in their blood. More than 40% of the children under 5 have mental A : v o
= A = A = A X A N T ~x A ~ i 2 i z x~ & 1. CCesSs 10 hew reserves ostumer loyailty. =
RSFAOASYOASa® ¢KS Oldas Aa UKS G2ZgyQa KSI Agility in licensing i Attraction to talents. R
process and Differentiation of
o X A » o g = & S~ construction. products.
t S N‘HZQ a O K A f R N"B y (BBG NeWS) m"SY S u I f LJ2 A Anticipating revenues. Community resilience.

The main mine in Cerro de Pasco, which yields silver, zinc and lead, is run by the pr—— CASH ELOW NOIRECT
Peruvian company Volcan. IMPACTS
Stoppages Ipcreasing of value at
Justice suspends mining activitiegiipuanéby risk of COVID Lack of operationa | fisk )
i T efficiency. ower _operatlonal
contamination RD News, 2020, translajed Need of compensation Bl
0OSl Oosclllation.

Workers act in activities that involve the agglomeration of people, especially in
underground places, with limited ventilation environment.

Agreement puts an end to the conflict of prospectors and miners in
AripuandMT) FolhaMax 2020, translated)

The conflict resulted in the death of a prospector in 2019. \’

Sources : Costs of Company -Communi ty Conflict in the Extractive Sector. o0 Harvard Kenne dvg(202@);h doHaMax J2D20% ; BBC (2018) ;
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Evidence
Reporting & disclosure

in M&M sector

of worl dbés | argest
sector publish sustainability performance.

But the quality of reporting is commonl
considered [ElE[VEIER0RS r=1]gle] o [=]g
expectations

Responsible Mining Foundation
Evidence -based assessment on Business Conduct
(6 is max)

+80%

OUTPUTS

Challenges

views (Integrated Profit and Lost)
Financial and reputational risks associated to fraud and corruption practices at the local level

c o mplaPWiSe s §i n389 ohrespoMiénid from the M&M sector stated bribery or

REPORTING & DISCLOSURE Link to synthesis

-based ESG reporting for all stakeholders is a confidence challenge

practices occur widely in business in their countr (EY, 2020).

Eci70ould justify a cash payment to win a contract ____[((S@EIZ0)

Systemic impacts ON mining & metals

Around 88% of limited partners say they use ESG

in making investment decisions ___[EEiLICNYICY VERFOFEN

ANSI0(e \ASTI[s [s [ SR 1M e X tractive industries receive the most pressure
manage and mitigate exposure to compliance, social and environmental
risks . (MIT, 2020)

590 investors with over US$110 trillion in assets are requesting

thousands of companies to disclose their environmental data through

[12M(CDP, 2020)

Even short of prosecution,
UEINEVACS I\ The average investigation in US lasts 38 months and
costs USD 1.8 million per month (Stanford Law School, 2020)

responding to an investigation can be

performance indicators

to

to business:
ESG reporting of mining companies needs to address pragmatic disclosures and

non -financial disclosure , with both operation and supply chain

Sources : Instituto Votorantim analyses based on Responsible Mining Foundation; EY Top 10 business
The role of critical minerals inclean energy transitions (IEA 2021), Stanford 2020.

risks facing M&M 2020; The Growing Demand for ESG in Private  Equity (Bain, 2020), CDP 2020,



EXTERNAL ANALYSIS I 5. RELIABILITY IN BUSINESS ENVIRONMENT

T ACCESS TO CAPITAL Link to synthesis

The high need for financing capital intensive in mining and metallurgy
has not yet found the boiling green market

Increase in ESG bonds in all sectors, (E-Bonds, 2020)

but mining

as0 INPUTS

300 I
B sustainability Bond

Social Bond

280 ———

. Green Bond

200

USD (bn)

150

100

50

Challenges

Position treasury governance with ESG commitments and progress evidence to capture sustainable bonds, specially applied for g
brown fields (carbon technological adaptation)
2. Use bargaining power in the supply chain, inputs, services to establish ESG capillary practices in scope 2 and 3 that can adv

Sources : E-Bonds (2020); S&P Global; Mining.com

OUTPUTS

A There are [ EEVERT=SIeY ol IMlissued to capitalize the global zinc and

copper market

A Global zinc and copper mining is lagging behind
guarantees better rates through sustainable linked bonds,

other capital -intensive markets (energ

impacts  ON mining &

AToday, less than 1% of the worl dés
than half of all new cars will run on that form of energy. Cooper will to be

understood as a strategically important mineral for the green transition
and will demand capital for expansion (S&P Global)

A 40 million charging ports will be needed over the next decade, consuming
an extra 100,000 tones of copper a year by 2027

A Usefulness of SEENIEECENS SIS a positive tribute to zinc to be

communicated by the industry in terms of capital access

supporting evidence that

moving money to

metals

Systemic

vehi

A Standards are being established to capitalize on the M&M market, especially
in 4 themes: ElLESSIaleRialele[H[eIVS , decarbonizing

alue chain and decontaminating water resources (Mining.com)

to business:

ree n fields and

ocate capital gains
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Link to synthesis

Territorial risks surge as a threat for the M&M sector in a post - pandemic
context with a less reliable environment for operations in Latin America

Latin America geopolitical situation

J\llObsolete relationship practices ith local community based exclusively on

Informal INPUTS fi mo n-eexchange -for-l ando deal s

A Home of the worldés next generation]|of /resoul BRENMRIEENDIED
instabilities are present ever since independence, with frequent

periods of military rule and shifts in power, A Historically paternalist sector with common unethical and bribery practices
A Multinational operations with no wealth sharing with host countries

toadnflicts instead of risk mitigation strategies

political situation and many relevant social protests.

A Peru and Brazil were scored with 38/100 in the Corruption
Perceptions Index in 2020, once closer to 0 is perceived more

Systemic impacts ON mining & metals

' A Supply unpredictability in zinc and copper (10% -20% volume) T Mining.com
Institutional OUTPUTS | A Geopoliticsis in TSRt R Pl or the M&M sector (EY, 2020)
A In June 2021, Pedro Castillo, leader of a Marxist party that seeks A Polarized presidential elections that could lead to
to IR e PRI, was elected on Peru. that are against multinational operations (Peru)
A In May 2021, Chile voted for the protection of territories, for the /\llinaccessibility to capital and sk - of minerals commodities
right to water and other constitutional changes, addressing risks due to political uncertainties

o)lifuture regulations and wealth distribution on mining.

redistribute mineral wealth as

A Debt pressures on local governments to

A Atraditional left -wing candidate_who developed the main strategies to raise public funds for the post -pandemic recovery
ealth distribution programs in the countr , leads the race for
presidential elections in Brazil in 2022. A &R in operations which implies the need of long -term relationships
to provide social infrastructure (water, energy, etc)

Challenges to business:

1. Supply unpredictability because of delays in operations provoked by geopolitical factors or social opposition.
2. Relevant political/territorial aspects in risk assessment when developing new greenfield projects.

Sources : AGl obal M&M t ornskslafd dpposunites s ( EY, 2ND\W® 5 great fime to invest in latin american mi ni ngo6 ( BMS, w@ 0 R#pg cogpérnregion political risk risesd6 ( Reuters, 2021), Da
iPr epar e Sapemcycld 6 61 n -Mimg Activism 6 ( Financi al T It coddsbe a Bo® ® Mining: Chile voted for the protection of territories, water and women 0 (London Mining Network, 2021)



EXTERNAL ANALYSIS I INNOVATION 1 OPEN INNOVATION

Link to synthe

sis

Open innovation is a front in full development in M&M, adding operational

and market solutions

The 9 Open Innovation models
Listed by Expande inits Open Innovation in Mining Report (2019) Sel ected

IDEA CONTEST

startups to the market

I

:

g @ CLUE DEAL @ IDEA CONTEST CORPORATE
-] ) ACCELERATOR
2 Co-investment in 3 Innovation events
E specific matter Specialized support to bring
g

[1:]
£
™

I

TECH SCOUTING
MENTORSHIP e TECH SCOUTING e

— Operational invelvement —

Sources : based on Open Innovation in Mining Report by Expande (2019); Codelco, Glencore , Antofagasta and Anglo American websites.

Cases of Success in the M&M sector

companiesod strategi

In 2018, Codelco launched an open challenge in
Ennomotive platform to solve damages to its crushers
provoked by uncrushable rock bolts. The selected solution

€es

proposed a crushable rock bolt as resistant as steel, leading

the process 40% less costly and three times faster.

Glencore formed Glencore technologies division, which

in charge of developing, marketing and supporting
technologies and solutions for the global
processing of metals and minerals.

Antofagasta publishes its biggest challenges in its

Innovaminerals platform, and has succeed to receive tech
solutions such as the SAG Scanner, which allows them to

use artificial vision to manage its mills without stopping it,
with estimated savings of $ 4 million per mill operated.

Anglo American promised to invest $ 2.6 billion in the
fund called AP Venture LLP, a UK company that makes
investments in innovative technologies that use Platinum
Group Metals properties to solve local challenges.

VC

\Y

is

f



EXTERNAL ANALYSIS I INNOVATION 1 DIGITAL TRANSFORMATION

Link to synthesis

Digital transformation and higher shares of wind and solar PV in energy
supply will increase significantly copper demand for of electricity networks

Demand for copper and aluminum for electricity
grids to meet SDS scenario (IEA, 2021)

= SDS
Copper is widely 30
used for Aluminium
underground and
subsea cables 25
where weight is not Distribution
a major concern
and superior
technical properties 20 ® Transmission
are required. By
contrast, aluminum
is commonly used 15 Copper

for overhead lines

given its weight
advantage. 10 . H Transformer
. Distribution
5
- - m Transmission

2020 2030 2040

Sources : based on IEA,2021 i A The ofa@ritiea minerals for energy transitions 0 .

Share of copper costs in new grid investment

25%

20%

15%

10%

5%

0%

under different price assumptions

Copper

Average prices for copper
over the past 10 years
were USD 7 100 per

tonne . Higher prices could
have a major impact on
the adequacy of grid
investment

USD 5300 USDT7100 USD 10000 USD 12 000
10-yrlow  10-yravg.  10-yr high

\Y



EXTERNAL ANALYSIS - SYNTHESIS

Identify the industry exposure and main impacts on businesses is key to develop our ESG Strategy

ESG pressure

CLIMATE EMERGENCY
(GHG emissions; Energy
transition)

NATURAL RESOURCES
(Water; Biodiversity,
Quality of mineral
resources)

WASTE AND CIRCULAR
ECONOMY

(Dams, co -products,
traceability)

SOCIAL RELATIONS AND
HEALTH & SAFETY
(Health & Safety; Plurality;
benefits sharing)

RELIABILITY IN BUSINESS
ENVIRONMENT
(Disclosure, political
instability, ethics)

INNOVATION
(Business model,
portfolio, efficiency)

Sources: Instituto Votorantim analyses based on Accenture, The Guardian, IPCC, BNDES, IPEA, Circle Economy, McKinsey, MDPI, N

M&M exposure

To o o | B Do Po Po Do Do Do Po B B> I® B> o Io Io o Do Do Do Do

Changing market rules (LME)
Taxation in GHG emissions
Certifications and reputation
Extreme weather events

Water contamination and stress
Biodiversity impacts

Declining ore quality and
accessibility

Zn and Cu increasing demand
Pressure on dam management
Traceability in value chain
Circularity and recycling

Increasing tailing production

Employee and community safeties
Demand for plurality practices
Favorability of local stakeholders
First nations and human rights

M&M reputation in ethical issues
Dependency on external capital

National (Peru/Brazil) and local
political instabilities

Need of value chain traceability

Digitalization (industry 4.0)
Substitutional products and trends

Obsolescence of Close Innovation

Pressure on Nexa

Business impacts - . .+
@ Increase in [NENIENCRECE ST E e eV hich affect business margin

i\

|

atu re Journal, EY, ERM, Mining.com, Bain & Co, Mirow, International Zinc Association, WRI, ANA, Earth Overshoot Day, Euromines,

VEULEUesNeliMore ambitious absolute reduction targets for all scopes and
Increase of and transition across value chain to provide low - carbon offers
Higher demand of Zn and Cu due to energy transition technologies market (EV batteries, wind, solar)

ESG criteria when trading zinc and copper concentrates for metallurg
Remediation of [eplEIIIEWCIRYEICIGEE and conflict for (new compensatory taxes)

Enlargement responsibility for areas restoration and preservation

N Ralinew investments in greenfield in a scenario where
insufficient to meet future demand ElaloMllife extension of mines is a challenge

Investment in technological solutions for (TN ERECINTsMlin a scenario of increasing production

Need of engaging, influencing and third part certificating other players in the value  -chain

Enlargement for market access and profitability of as BU mindset

Strategies for recycling future secondary sources of Cu and Zn (e.g. inwind turbines and EV batteries)

Strategies to mitigate risks associated to health and safet (i.e.: work accidents, water and air pollution
from zinc, lead and copper operations, fatal conflicts with local community and first nations)

HTETIWA (=Sl in attraction and retention of talents (gender and ethnicity) in the whole company

Definition of a IR EWlproviding [Nt et Rititie B or local stakeholders
e CEES VN EEYE N I Social License to Operate  [sElellglsflisafety and health of communit

Internal effectiveness of compliance Janti -corruption policies Eljlsldata management for reporting
ESG ratings increasing relevance for capital access, which is needed for greenfield projects worldwide

Supply unpredictabilit caused by territorial factors, demanding good relationship with local governments
Audited transparenc by 3rd part in the value chain (social, environment, fiscal, workforce composition)

production will remain

zls[slcT@competition between copper and aluminum to meet global demand for electrical grids

Risks associated to Zn and Cu competition with synthetic products market (e.g. nickel market case)

N[=TTo Mol W [AV/EN (o] ol [g [e M tc ChnOlOgical solutions to reduce operational costs (e.g. inflotation and electrolysis

processes; robotization) by promoting innovation ecosystems such as through Open Innovation  Wgalele[E1S

Wor Id Bank, BID, IFC, IBRAM
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ANALISE EXTERNA

Principais fatores de pressao ESG que impactam a competitividade do mercado de
energia em geracao, comercializacao e transmissao

A emergéncia climatica exerce novo
fator de competitividade no mercado
de energia, mediante escassez
hidrica, transicao para matriz
energética renovavel, novas aplicacoes
e parametros desafiadores de cashcost

Demanda por um ambiente de
negocios ético, baseado nas
melhores praticas internas,
compliance, transparéncia na
relacéo legitima com a
sociedade local e ecossistema

ESG &

Energia

Ampliacdo da demanda induzida
pelo desenvolvimento econdémico
exigira reducéo da pegada ecoldgica
e gestado proxima dos impactos e
riscos sociais presentes no ciclo de
vida dos projetos

O novo consumidor esta alcado ao
patamar central do setor energético,
influenciando novos atributos
sustentaveis de decisdo no consumo
de energia em larga escala




ANALISE EXTERNA

EMERGENCIA
CLIMATICA

Emergéncia climatica exige agoes de mitigagdo e adaptacao e o setor de energia tem
papel crucial na economia de transicao

Top 5 Global Risks
The Global Risk Report (2021)

Top Risks Top Risks

by likelihood by impact

&) Extreme weather € Intectious diseases

€  Cumats action tailure €  Climate action talure

#» Human environmental damage &) Weapons of mass destruction
£ niectious diseases € Biodiversity loss

© Biodiversity loss € MNatural resource crises

Questdes relacionadas ao clima
dominam os top - five riscos em
termos de probabilidade e impacto .

> E inequivoca a influéncia humana no
aguecimento da atmosfera, do oceano e da
terra. Muitas das mudancas ocasionadas pelas
emissOes de gases de efeito estufa passadas e
futuras sédo irreversiveis em séculos.

(IPCC, 2021)

Metas para setores industriais (grandes consumidores) exige investimentos
em energia de baixo carbono e eficiéncia energética.

A descarbonizacao total da industria exigira de quatro a nove vezes a eletricidade de fontes neutras
em carbono do que o business as usual. Custo é fator relevante na inducédo da demanda.

53
L

41 29

12
k.
Electicity for hyd
Business as usual  Current Reference Low electricity domardt o
electricity prices case prices W Elecricity demand

'Electricity prices are capped at $100/megawatt-hour.
*Assumed electricity prices are $20/megawatt-hour in Africa, Australia, India, and the Middle East, and $40/mega-

watt-hour in Brazil, China, Europe, and the United States.
*Assumed electricity price of $20/megawatt-hour.

Fonte Mc Kinsey2018
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Presséo pela mitigacdo de emissoes ja impulsiona renovagéo da matriz no setor
elétrico

Papel das energias renovaveis no portfolio
de mitigacao de zero ou baixo carbono

Power generation mix

Historical world power generation mix NEO 2018 power generation mix

O 48% solar
= P Share of Renewable Energies in the . = nd wind
Climate Stabilization Goal Provision of Primary Energgy sup','y i Nuclear % : - - i
- - renewables
Carbon Budget (Limit on Selection of a Portfolio According
Cumulative Emissions) to the Following Criteria:
*Economic Competition
Environmental Impacts 29% fossil fuels
(Beyond Climate Change) by 2050
: - * Security Aspects
CO, - Emissions Trajectory  Societal Aspects

1970 1980 1990 2000 2010 2020 2030 2040 2050

Zero- or Low-Carbon Energies: Em ambito glObal .
RE, Nuclear, CCS

Freely Emitting Fossil Fuels

A TFifty by fifty T: Energia Solar e Eodlica devem representar 50% do

1 I portfolio de geracédo até 2050 ;
A Fontes ndo renovaveis caem de 2/ 3 para 1/3 da matriz mundial ;
St e A Solar e demais fontes renovéaveis cresceram 45 % em 2020 :

No Brasil :
A Investimentos de R$40 bilhdes/ano préxima década; sendo 50 %
em geracao e metade disto em renovaveis..

Desafios para a VE
Demandado mercadoinvestidor,clientese ambienteregulatériopelaadocéode tecnologiagparareducaode emissbes geracaade energiarenovavej

Oportunidadede posicionamentaestrategicodano mercadode solucdede transicdoparaumaeconomiade baixocarbong
Ampliacdado portfolio de servicosde EficiéncigEnergética
Inovacao na geracao de energia elétrica renovavel
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EMERGENCIA
. A - - Z 4 . il CLIMATICA
Setor deve estar atento aos impactos da emergéncia climatica na disponibilidade
hidrica
Bandeiras Tarifarias e Geracao Térmica Geracao de Energia no SIN de jan/2020 a mar/2015
25.000,00 . 80.000 7 | 100
Mudancga no regime de - ._1 70.000 ‘ et ; .
chuvas e usos multiplos - 60.000 - I
da agua tém impacto - 15.000,00 3 @ 50.000 |
direto sobre volume e s 3 = i | _
5 K Z 40.000 - 3
custo de geracao. £ 10.000,00 2 & = B
30.000 -+
5.000,00 1 20.000 -
B LLCTLLLECEEEEEEECLLTEELL L] —
0,00 0
w0 o \.\'_- o] \\;_- -.'.' ‘."- iy __\-.- ‘_.l‘. ..."- .-.\'- wl _}_-:: .x.-".' \.G.‘- .\\".' 0 -
& F. 'y L o A & & 3 - 3 £ & p° b \\"9
> Alteragaes nos padr()’es M Bandeiras B Geracao Termica
de precipitacdo e o aumento Nivel dos R ori 5 das Acs
- A . Ivel doS Rkeservatorios e Freco das oes
projetado na frequéncia de ¢ ¢
inundacdes e secas - g Mo Sl
afetam diretamente a L @ @ @ R$ 26
oferta e a demanda de L e e ::24 Desafios para a VE
o 2
energia. - @ R 20 _ . . : _— :
> Disponibilidade do I R$18 Reduzirexposicaodo portfolio ao risco hidrico,ampliandoa
recurso hidrico devera ter 20% ; :‘;ii resiliénciadosnegociosas mudancaslimaticas
. . —— Niveldos reservatorios - Unificado . ) - .
impacto direto sobre valor K s s 12 Otimizag&ado usodosrecursosnaturais
das empresas. i Y T T LT i Explorar servi¢cos ecossistémicoscomo forma de evitar
5§ 8 F B E S 3§ Vo3 8 EEEGEOG Impactosno climae biodiversidade

Fonte Dados Sabesp, compilados por Terraco Economico
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RELACOES HUMANAS,

Crescimento populacional e desenvolvimento econdmico amplia demanda e SAUDE £ SEGURANGA
exigira reducao da pegada ecologica do setor elétrico

Demanda de energia se recupera rapidamente no pés- Demanda global de energia dobrara de 2020 para 2050. Economias emergentes?
COVID-19, e impactos de mudancas comportamentais devido dobraram sua participacdo na demanda energético global.

a crise sdo pequenos em comparagdo com tendéncias 3Africa, ASEAN, india e América Latina
fundamentais como a eletrificacéo.
(Mc Kinsey, 2021)

Garantir o acesso barato, confiavel, sustentavel e renovavel de energia elétrica para todos
Electricity consumption, thousand € um dos ODS para 2030. Meta de acesso universal a eletricidade tendéncias de
terawatt-hours (TWh) eletrificacdo impulsionam a demanda, mas setor terd de responder com agilidade e

30 controle da pegada ecoldgica
o e

Contexto socio econdémico

brasileiro aumenta relevancia do
legado social através do core
business

Ainda que o Brasil esteja muito
proximo da universalizagédo do
acesso fisico da energia elétrica,
estudos® demonstram que ha déficit
na capacidade de pagamento da
populacao pelo servigo. Salto na
taxa de pobreza extrema dos
brasileiros (FGV Social, 2021) agrava
situacao e deixa o pais mais distante
das metas.

Global energy-related CO2 emissions, 1900-2020*

2019 level

---- Recovery to
pre-COVID-19 level

—— Virus Contained
— Muted Recovery

15 : :
2010 | k) 2030 Fonte: IEA

2Energy poverty : an indicator based on electricity
affordability in Brazil

Desafios para a VE

Y

Y
Y

Volatilidadedo desempenhale geracaade energiaem funcdoda exposicaao déficit hidrico
Ampliacdada capacidadele geracéo
Instituir procedimentodormaisde mensuracéc controle da pegadaecoldgicacomdestagueparagestaode carbona
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Impactos e riscos sociais estao presentes em todo ciclo de vida dos projetos e
proatividade é fator decisivo para manutencao da

Aletadas
Hidrelétrica

Gestéo da agua determina um conflito historico entre a geracao de energia elétrica nos
reservatorios e demais usos multiplos da agua . Crise hidrica agudiza os conflito quando a
operacao geracao de energia elétrica, acaba por dificultar, sendo impedir, a utilizacéo das

aguas para Navegal pescadores e marisqueiras relatam impactos de acées da Votorantim em
Pedra do Cavalo

ILHA SOLTEIRA PEDE AGUA

Rio e mais 40 cidades serao afetadas por ‘guerra
da dgua;, calcula agéncia

Como a cidade erguida em torno da maior hidrelétrica de Sdo Paulo exemplifica os conflitos
pelo uso da dgua em tempo de estiagem

O d
Conflitos fundiarios no processo de arrendamento da terra junto aos agricultores
familiare s, pequenos posseiros e o deslocamento forcado de populactes
hidrostatico do lencol freatico no processo de instalasfottiaas estdo entre os principais impactos
socioambientais de projetos de geracao de energigbcdar e e
Os impactos, conflitos e injusticas socioambientais estao presentes na expansao da

geracao eodlica, em particular no Nordeste brasileiro, onde concentra mais de 3/4 de
toda poténcia instalada no pais.

I1Crise hidrica e energia: conflitos no uso multiplo das aguas, Jucilene Galvao e Célio Bermann, 2015
2Heitor Scalambrini Costa, 2021

Desafios para a VE

e alteracdes do nivel

favorabillidade

RELACOES HUMANAS,
SAUDE E SEGURANCA

nas comunidades

Favorabilidade Social

> A Favorabilidade Social da
operacao exige que a empresa
garanta que suas atividades
respeitem os direitos de todos na
comunidade.

> E estabelecida por meio de
principios de legitimidade,
credibilidade e confianca junto as
partes afetadas.

> N&o pode ser autoconcedida,
requer que uma atividade goze de
confianca e legitimidade
suficientes e tenha o
consentimento das pessoas
afetadas para que os limiares da
devida diligéncia sejam legitimos

(John Morrison, The Guardian, 2014)

y Terprocessamdequadode engajamentocompublicosafetadosde acordocomo nivelde relevanciadasunidadesdo negdécio

y Garantira segurancalascomunidadesio entorno em relacdoaospotenciaisimpactosdasoperacoes

y Utilizarascompeténciasoredaempresaparageragaade impactosocial
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Complexidade do setor energético requer solugbes avangadas de saude SAUDE E SEGURANGA
e seguranca para colaboradores e comunidades.

Colaboradore

Segundo a OIT, mais de 2,3 milnGes de trabalhadores morrem a cada ano por
acidentes ou doencas relacionadas ao trabalho . O tema tem impactos
relevantes na eficiéncia operacional por meio do absenteismo, turnover,
atracao e retencao de talentos .

Temas Materiais em Saude, Seguranca e Meio Ambiente
no setor elétrico (IFC)

Hidrelétricas: Seguranca de barragens e planos
de prontidao e resposta; Seguranca de

reservatorios (incluindo estabilidade de solos);
Exposicao da comunidade a doencas (vetores
hidricos e influxo méo de obra);

No Brasil, o setor elétrico
tem alto indice de acidentes.
Abaixo, principais atividades

% de acidentes no setor elétrico (2010-2017)

tacadista de Energia Elétrica

Geracdo de Energia Elétrica

W Transmissao de Energia Elétrica

com riscos operacionais: =« 29% T
2017
Ruido (construcao e operacao): Efeito . . Thow | s |
Estrobéscé icog' Avia 20' Igterz‘eréncia Hidreletricas:Construgao e e .
E’ o ¢ao, e operacao (radiacdo nao ionizada, oy, %2 36% L se%
eletromagnética; Acesso publico; Trafeg~o e ruido, espacos confinados e . -
transporte anormal de cargas (construgao) perigo elétrico)EdlicasTrabalho ’ ——
em alturas e protecéo de objetos L 2%
Tratar impactos socioambientais e econdmico das em quedas; Trabalho em o —
~ ~ : : T
operacdes e estabelecer relacdo de confianca com localidades remotas; Operacdes 2012
a comunidade se torna vital para a licenca social de icamento L 30%
para operar (IFC2007) Fonte HydroelectricPower IR E%

Desafios para a VE

(Environmental, Healtand SatefyGuide)
IFC, 2007

y Asseguraasmelhorescondicbesle segurancgaracolaboradoresliretose indiretos

y Disseminacade culturade segurancanaorganizacao

Fonte: Infologo AEAT. Elaboracao Prépria.

y Promocéade saudee bemestarnaempresa
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TENDENCIAS E NOVOS

Tecnologia e inovacao trazem mudancas importantes, colocando o cliente

CONSUMO

no centro das relacoes e reduzindo custos

Fontes renovaveis sao o pilar sustentador das
inovacdes do setor elétrico no Brasil

Estimativa de queda no valor do kWh da energia solar em 71% e para eoélica em
58% até 2050;

GERACAO CONSUMO

Os ciclos
mutuamente
reforcados de
desenvolvimento de
tecnologia e
implantacéo de
mercado derrubam
0s custos de

tecnologia
C Diversificacédo de fontes C Ganhos em eficiéncia
C Custos decrescentes C Prosumer
C Geracao Distribuida C Ampliacdo do mercado livre 1 '
C Perfil: T (VE- «s q©~2 gy g vk

ARMAZENAMENTO

Lithium-ion battery price, historical and forecast

_ision battery price ($/kWh, 2017 real)

000

900

800

700

600

500 2025 implied

400 price: $96/kWh 2030 implied

300 price: $70/kWh
200 T -—— \
vw . TEmem-—a

o]
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 Fonte IPCC

Observed price = = =18% learning rate

Seuirca: Blonmbare NEF

Desafios para a VE

and
result in enlarged markets and
open new sectors

Technology Industry ETE
Development Development Development

No Brasil, avanca tendencia reguladora de aumentar o mercado de varejo e
estimular o mercado livre, permitindo que o usuario escolha o seu provedor.
Atualmente, esse setor responde por 30% do consumo energético no Brasil,
mas com a abertura, estima-se que chegue a 50% na proxima década.
Centro de Estudos em Regulacéo e Infraestrutura da FGV-SP.

y Desenvolvimentale portfolio de novosprodutose servicosde valoragregadaatendendoasnecessidadedosclientes

y Aumentarpipelinede servicoge eficiénciaenergéticae rastreabilidade

A mMentoncem PLA D)
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Etica nos

O pos- pandemia consolida visao de valorizagao pragmatica de negécios Negoeios
éticos, ampliando beneficios de ativos reputacionais para acesso a mercado e

~ranital
Governance A CI | entes: Three signs of momentum among asset owners
f% | A Uma nova pesquisa global
revela que 88% dos

Structure consumidores VYEUEINES
& Qversight empresas mais éticas
enguanto fator de compra

m A Investidores:

Code & Values A Depois de comparar 4 conjuntos 8456 ave pussiing or considertng 60% of
de desempenho financeiro das pursuing ESG integration i egan d

empresas na NASDAQ e na il S

ll NYSE nos ultimos 20 anos, as

Transparency empresas éticas desfrutam de

D

This material is developed by Morgan Stanley Investment Management and the Morgan Stanley Institute for Sustainable Investing.

* fepertine NinAacH - - -
Participacao crescente investidores globais:
gg acoes [ maio d que o Investimento infraestrutura 70% estrangeiro (Valor)
S&P 500 durante o mesmo 40% projetos concluidos tém controle ou participacao
Financial and - , : :
operational risks periodo) investidores externos

Fonte: Forbes, MSCI, S&P

Desafiogparaa VE
y Complexidadelaestruturacorporativada VEe suaoperacdocomdiferentesperfisde fornecedorese prestadoresde servicos

y Altacomplexidadesocietariae administrativaque requeradoc¢aode procedimentosde governancaspecificos
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Sintese de tendéncias e impactos na industria de

Conjuntura ESG

EMERGENCIA CLIMATICA
Descarbonizacéo e
crise hidrica

RELACOES HUMANAS, SAUDE E
SEGURANCA

Aumento da demanda e

Impactos socioambientais

TENDENCIAS E NOVOS
PADROES DE CONSUMO
Tendéncias de mercado e
Consumidor no centro

ETICA NOS NEGOCIOS
Geracéo de valor compartilhado

Impactos na industria de energia

Portfélio de renovaveis
A Eficiéncia energética
A Integracéo de fontes
A Reducao fator de geragéo

Crescimento da demanda

AT . «v,| ~g q-2- s~ ,v~%-1
A Eletrificacéo

A Impactos cumulativos

Cliente no centro da inddstria
Inteligéncia na geracéo e distribuicéo
Novas fontes e GD

Prosumer

Diversificacdo de produtos
Eletrificacdo

To o o o I

Pressao dos stakeholders

A Investidores
A Comunidades
A Colaboradores
A Clientes

Energia

AY



Balanco dos principais aspectos de riscos/pressao da carteira atual \V/

de investimento VSA

CLUSTERIZACAO DE FATORES DE PRESSAO ESG
CITRICULTUR

MUDANCAS CLIMATICAS

RECURSOS NATURAIS

RESIDUOS E ECONOMIA CIRCULAR

RELACOES HUMANAS E NOVOS
PADROES DE PRODUCAO E CONSUMO

ETICA E TRANSPARENCIA

ALUMINIO

IMPACTOS CENTRAIS NOS SETORES DE ATUACAO VOTORANTIM

A Menor previsibilidade da oferta agricola ; migracao
de pomares; Necessidade de estratégias de
mitigacdo e adaptacao.

A Inseguranca hidrica ; Exaustio de 4gua e solo
impactando produtividade ; Perda de biodiversidade
gerando instabilidade no ecossistema

A Mv«¥hgp~©~BDgrn- sv H,-sg¢¥-1
produtos com baixa diferenciacdo ; Evolu¢éo do
portfélio com novas aplicacdes ; Desafio de atracao,
inclusdo e retencao funcional de trabalhadores
rurais e empregados; Cadeias saudaveis,
tecnolégicas e eficientes

A Alto potencial de se beneficiar com tecnologias de
descarbonizacdo, economia circular e reciclagem
(McKinsey, 2020).

A Contribuico estratégica para descarbonizacéo da
economia via setores chave (transportes, construcao,
embalagens, energia).

A A disponibilidade e o preco de recursos naturais G
agua, energia Gsao fatores de competitividade para a
industria.

A Atendimento de expectativas da sociedade e do
mercado com reduc¢do do impacto ambiental.

A Integrar e assegurar praticas de negdcios
sustentaveis na gestéo de fornecedores.

A Préticas éticas e transparentes na producéo e
reciclagem do produto.

A
A
A
A
A
A

ZINCO E COBH

Aumento nas premissas de custos operacionais e
transacionais que afetam a margem de negocios;
ca&8Va¥%h- sg! v«v,| ~g! ,v«-Ah,
energética e transicdo na cadeia de valor para
fornecer ofertas de baixo carbono.
Critérios ESG ao negociar concentrados de zinco e
cobre para metalurgia.
Estratégias para mitigar riscos associados a salde e
segurancga ; Definicdo de uma agenda positiva
proporcionando dinamismo econémico além da
mineragao, para os stakeholders locais.; Aumento da
relevancia da Licenga Social para Operar em relagao
a seguranca e saude da comunidade

ENERGIA

Investimento em ativos de geracao

Necessidade de capital; Atuagdo para preservacao
de recursos hidricos..

Integracéo de fontes; Reducao fator de geracao ;
Aumento da demanda.

Mensuracéo e controle da pegada ecolégica
Servicos para agregacgédo de valor; Certificagéo e
rastreabilidade da energia; Energia como servigo.
Proposito e compromissos éticos (ODS); Compliance e
anti - corrupgao ; Beyond climate change; Diélogo e
desenvolvimento de comunidades.




Acos Longos

Thamara Coelho
Natalia Cerri
Consultoria Desmarginalizar (Colombia)




MINERIA SIDERURGIA

ACOS LARGOS | ANALISIS EXTERNO 1. EMERGENCIA CLIMATICA

EMERGENCIA
CLIMATICA

Las nuevas dindmicas
competitivas, la presion
regulatoriay la influencia de
las partes interesadas,
movilizan a los actores del
acero para abordar enfoques
de mitigacién y adaptacion
frente a los cambios climéaticos,
lo que representa un riesgo real
para la competitividad.

- Il +

RERCUSOS
NATURALES

La dependencia de la extraccion
de los recursos naturales para
competitividad y la obsolescencia
de la tecnologia de la planta tiene
impactos ambientales en la
calidad del aire y hidrica, frente
una competencia nacional que
avanza en la produccion de
productos de la economia
circular.

g | BE

9 DINAMICA

POLITICO -
COMUNITARIA

Los impactos de la industria
agudizan demandas y
protestas sociales dadas las
nuevas formas de
organizacion socio-
comunitaria. Las operaciones
mineras aun destacan se por
sus repercusiones sociales y

culturales.
- -

(4 ey
AMBIENTE

DE TRABAJO
SALUDABLE

Los riesgos asociados al sector
exigen una atencion constante al
tema de la seguridad y salud
en el trabajo. La agenda de
diversidad e inclusion gana
fuerza entre los diferentes
actores

- N -+

Principales tendencias que impactan al sector minero y siderurgico, en perspectiva ESG

ETICAY
TRANPARENCIA

Promocién de un entorno
empresarial ético y
transparente basado en
buenas practicas internas
(cumplimiento y divulgaciones) y
tratamiento de presiones
geopoliticas y sociopoliticas.

- I+

Emisiones de la produccion;
Presion regulatorias;
Demandas de mercado por
productos sostenibles

]+

o Do o

A Utilizacion del agua y desecho

de su produccién.

A Dinamicas de reciclaje y el uso

eficiente de recursos naturales.

- HEN +

A Compromiso con desarrollo de

las comunidades alrededor de
la operacion y involucracion de
las partes interesadas.

- N +

A Cumplimento de los estandares

de salud y seguridad y
derechos humanos en las
relaciones internas.

]+

A Presion regulatorias;

A Nuevas rutas de produccion
asadas en el mineral con cero
emisiones de carbono,

A Competicion de los recursos

naturales y su uso: aire, aguay
sélo;

A Protestas y bloqueos en la

operacion

A Utilizacion estratégica y

planeada de acciones
sociales.

Mejora continua en el
desempefio de salud y
seguridad con el objetivo final
de cero dafios.

A Cumplimento legal del pais, de
los estandares regionales e
internacionales del sector.
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La crisis climatica es una amenazareal y trae riesgos de mercado para el sector de
siderurgia integrada

. . . . ))) Los prejuizios generados por el sector
El calentamiento global de 1,5 A C generara cambios

importantes en la demanda de productos basicos para la
industria minera y probablemente resultaria en una disminucién
de los fondos mineros mundiales.

U La produccion de 1 ton de acero emite en promedio 1,85 toneladas de diéxido de carbono,
lo que equivale aproximadamente a 8% de las emisiones globales de di6xido de carbono
(World Steel Association).

U Mas del 70 por ciento de las emisiones de gases de efecto invernadero en la industria del
acero estan directamente relacionadas con el uso de carbén como combustible y reductor.
(Mckinsey, 2021)

Global average temperatures are expected to increase between
1.5 and 5 degrees Celsius relative to today in many locations by 2050.

Increase in average temperature (based on RCP* 8.5), | | ] . . .
°C shift compared with preindustrial climate 6 1 9 B3 4 5 €& 7 35 4 GHG combustion emissions based on direct end use

Today 2030 ! (MMT Coze)

’*}'
17,8
5,2
0.2 - L7 1.8 —
2050 &= = Process heatifjg Process cooling Machine drive Electro-chemicalOther process use Nonprocess
and refrigeration energy

(ICMM, 2021)

Las afectaciones para el sector ‘

‘ ' - U Sin la reduccién del impacto ambiental, las empresas siderurgicas pueden perder hasta el

14% de su valor. . (Mckinsey, 2020)
(Mckinsey, 2020) U También el sector minero enfrentara la presion de los gobiernos, los inversores y la sociedad
para reducir las emisiones. (Mckinsey, 2020)
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Colombia ocupa el quinto lugar en América Latina en emisiones y ya apunta
direccionamientos para eficiencia energeética

U Reconociendo la importancia de incorporar criterios de cambio climatico
en la reactivacion econOmica a corto, mediano y largo plazo y la
vulnerabilidad ante el cambio climatico, Colombia reviso la meta de
mitigacion de GEI para el periodo 2020-2030 de manera ambiciosa

300

200

Emisiones GEI MtCO,

519% eslametade

ML:250 Mt CO,__ reduccion de
emissiones GEl de

Colombia hasta 2030

M3: 217 Mt CO__

169,64 Mt CO,_

2020 2030 2040 2050

U Los compromisos del pais tienden a conducir a una legislacion ambiental
mas estricta. Ex: Nueva norma que fija parametros de emisiones para los
hornos de coquizacion en 2023 (Boletines Oficiales Corpoboyaca, 2018)

—

— Desafios para el negocio

Mineria
Mayor eficiencia en recopilacion de datos de emisiones de CO2;

—_ —_

Utilizacion de combustibles mas sostenibles en las operaciones mineras;

-

Incentivar que sus proveedores tengan practicas productivas mas
sostenibles

Siderurgia
U  Mayor eficiencia en recopilacion de datos de emisiones de CO2;

U Reduccién de las emisiones en el proceso de la operacion.
U Inversiones en la mejoria de los procesos productivos de la siderurgia.
U Reducir la dependencia de los combustibles fésiles.

U  Estructuracién de programa de compensacion de carbono considerando
las emisiones del proceso de fabricacion primario.
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La contaminacion del agua en el proceso de produccion de acero tiene impactos sistematicos
en los ecosistemas locales. Las demandas se ven impulsadas por la escasez de recursos
hidricos.

En el mundo ha aumento por la competicién del agua: ))) Los prejuizios generados por el sector
U Lademanda mundial de agua superara la oferta en un 40% para
2030. U  En el proceso de produccién de acero las acerias emiten efluentes liquidos

U ACtua|mente, alrededor de 660 millones de personas carecen de acceso altamente contaminantes a los cuerpos de agua cercanos a la unidad de
a una fuente de agua decente.

. o f e fabricacion. (ICMM, 2021)
U Se espera que los puntos criticos de estrés hidrico empeoren en las 4 Laindustria de la mineria. v | | de las industri
oréximas décadas (Mckinsey, 2020) a a industria de la mineria y los metales reconoce que es una de las industrias

gue mas agua consume (Fiich Ratings)

En Colombia v

destacan-se los o | e Las afectaciones para el sector ‘
riesgos regulatorios y ‘ > i

de reputacion que
miden el riesgo
relacionado con la
incertidumbre en el

U El sector extractivo reporté mas de US $ 20 mil millones en impactos
financieros relacionados a el agua en 2018 (CDP, 2018).
U A parte de la agricultura, mineria es el sector mas expuestos a el risco del

. . agua:
cambio regulatorio,
asi como los Minoracién y riesgo hidrico (WWF, 2020)
conflictos con los
asuntos pl]b”COS Overall Physical Regulator Reputafiona Water Water Ecosystem
i Water Water y Water . Scarcit Flooding Quality Service
relacionados a el Risk Risk Risk e R y Status Degradation
agua.
(WRI, 2019)
Carbon 3.3 3.0 2.3 3.7 2.2 3.5 3.5 3.2

Regulatory and Reputational Risk

Low Low - Medium- High Exiremely

e o e Hierro 3.1 2.8 2.3 35 2.3 3.1 2.9 2.7

(0-1) (12) (2-3) (3-4) (4-5)
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El manejo de la fabricacion de hierro y acero inadecuado genera degradaciones también de la
tierray del aire.

U La contaminacion del aire exterior esta relacionada con | Los prejuizios generados por el sector
2,9 millones de muertes prematuras en todo el mundo

cada afo.

En Colombia:

A 10.527 muertes y 67,8 millones de sintomas y
enfermidades estan asociados a la contaminaciéon
atmosférica

A Los costos ambientales asociados a la poluicion del aire
se incrementaron pasando de 1,1% del PIB de 2009 a
1,93% del PIB en 2015.

(Worldsteel, 2019)
Por estos datos, el monitoreo y control de la

contaminacion atmosferica ha tomado dia a dia mayor U Las empresas siderdrgicas emiten CO2 (di6xido de carbono), CH4 (metano), 6xidos de

relevancia azufre (SOXx) y 6xidos de nitrégeno (NOX).
U La produccion de acero es una fuente importante de contaminacioén asociada con
particulas de polvo que permanecen en el aire y se acumulan en el suelo y las
plantas.
Las afectaciones para el sector ‘

U Regulaciones ambientales que establecen requisitos para restringir las contaminaciones al aire, principalmente del polvo, SO2 y NOx y, en la mayoria de los casos,
otras emisiones. (\World Steel Association).



































































































