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O Lab identifica, desenvolve e dd suporte @
INnstrumentos financeiros inovadores que atraem
bilndes de doldares em investimentos privados para
projetos de resiliéncia e adaptacdo climdaticas.
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‘ L paises em desenvolvimento
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MODULO 1

O que sao solucoes baseadas
na natureza e seus beneficios
no setor hidroeletrico



Solucoes baseadas na Natureza
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“Acoes para proteger, gerenciar
de forma sustentavel e restaurar
ecossistemas naturais ou
modificados, qgue abordem os
desafios da sociedade de forma

eflcaz e adaptativa,
proporcionando
simultaneamente beneficios
para o bem-estar humano e a
biodiversidade.”
(IUCN)




Exemplo de SbN para o setor hidroelétrico
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Dos servicos ecossistémicos aos beneficios financeiros

Regulacao hidrica Controle de sedimentos

\ 4 A 4

Aumento de ventas de Reducao de custos Aumento da vida util Manutencao da
eletricidade o&M do embalse energia firme
e/ou Desgaste de material, em particular do
optimizacao das ventas dragagem volumem morto

(durante a época seca)



Exemplo de beneficios para uma hidroelétrica na Colombia
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Primary outputs Total NPV
Project costs MUSD 295 178
Additional reservoir lifespan year(s) 1,7
Project benefits MUSD 591 251
Net cashflows MUSD 296 66
Cost/benefit ratio 2,0x 1,4x

65.733.719
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Outros beneficios das SbN

&

Carbono Adaptacdo as mudancas climdticas Turistico
(emissOes evitadas/sequestradas) (atenuacdo de eventos extremos) Mantém ou melhoram a beleza
das paisagens

@

Socioambientais
Biodiversidade (criacdo de empregos, geracqo
de novas fontes de receitas)

Qualidade da agua
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MODULO 2

Como consiruir um portfolio
eficiente de solucoes
baseadas na natureza
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Methods

e Sophisticated spatial hydrological model (WaterWorld) driven by best
available spatial environmental data

e Applied to each of Brazil's major basins (Amazon, East-Brazil South, La
Plata, North-Brazil South, Parnaiba, Sao-Francisco, Tocantins, Uruguay
Brazil South)

e 35 hydrological metrics calculated to assess the role of upstream nature
"green infrastructure" (forests, cloud-forests, semi-natural, protected) for dam
operation, with respect to water quantity, water regulation, water quality and
sediments

e Calculated metrics cover:

o  Current state of upstream nature

o  Current contribution of upstream nature to dam operation

o  Current contribution of investable natural assets to dam operation

o  Current and future risks to contribution of upstream nature to dam
operation

o  Future benefits to dam operation associated with restoration of
upstream nature

e Metrics combine in maps of overall priority for green infrastructure
investment and the greatest priority activity for investment

o Results extracted for 608 HEP dams for Brazil from GDW
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metrics calculated

_ ) Current human footprint on water quality Hydrological influence of upstream 'refor’
Annual water provision by semi-natural Hydrological influence of upstream (%) restoration scenario (% of inputs)
Upstream protected area (%) areas (% of total) protected areas (%)

Increase in water yield due to upstream
Monthly maximum hydrological Hydrological influence of recent refor' restoration scenario (%)
Maximum monthly water provision by influence of upstream protected areas upstream deforestation (% of inputs)
Upstream semi-natural area (%) semi-natural areas (% of total) (%)

) ) Maximum monthly increase in water yield
Upstream sediment retention Hydraological influence of unprotected  Hydrological influence of recent due to upstream 'refor' restoration scenario
(deposition) by semi-natural areas (% of pstream non-forest, semi-natural upstream afforestation (% of inputs) ()
Upstream forest area (%) total) areas (%)

Maonthly maximum hydrological Hydrological influence of all upstream
Annual water quantity from fog influence of upstream, unprotected  intervened land (%6 of inputs) Decrease in sediment transport due to
interception (% of total) non-forest, semi-natural areas (%) upstream ‘refor' restoration scenario (%)

Monthly maximum hydrological
influence of all upstream intervened
Monthly maximum water quantity from  Hydrological influence of upstream  land (% of inputs)
fog interception (5 of total) unprotected forests (%)

Hydrological influence of upstream
Monthly maximum hydrological ‘defor’ deforestation scenario (% of
influence of upstream unprotected inputs)
forests (%0)

Decrease in water yield due to
upstream 'defor’ deforestation scenario
Hydrological influence of upstream (%)
cloud-affected forests (%)

Monthly maximum hydrological Maximum monthly decrease in water
influence of upstream cloud-affected  yield due to upstream 'defor’
forests (%) deforestation scenario (%)

Increase in sediment transport due to
upstream 'defor’ deforestation scenario
(96)

We calculate 35 hydrological metrics in WaterWorld. These metrics calculate the current state of upstream nature, its contribution to
supporting water and sediment retention at the dams downstream, the contribution of specific investible natural assets (eg protected
areas, unprotected forest, cloud forest), risk to the dams of upstream deforestation and benefits of upstream restoration.



Example spatial metrics
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BAU deforestation scenario (100 years)
As part of the analysis we run a deforestation scenario. Coloured areas are deforested
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BAU reforestation scenario (100 years)

We also run a forest restoration scenario. The coloured areas are restored.
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Results by dam STATE: Variable: good

(608 dams for some dams, poor for
many, in need of
H EP>2MW) Improvement

BENEFITS: In many cases
low (the restoration scenario
IS far upstream for many
dams, thus has few benefits

CON: Full range,
but many dams
with contribution

for flow, only for >50%
sedimentation)
RISK: Full range, many dams _ASSETS: Full range, but
with risk 25-50% of current many dams with investable

contribution under scenario natural asset contribution



.The overall priority for investment

Overall investment priority for each dam
Some dams are high priorities for investment and others not
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Benefits of restoration for each dam
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CURRENT CONTRIBUTION OF
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To improve the effectiveness of dam
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Priority dams for upstream investment

EACH ICON IS ONE DAM (>2MW), ICON SIZE = MW
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Owverall HEP
priority for capacity
investment = (MW)
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Governador Pedro Viriato
Parigot de Souza
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Guaricana
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Risoleta Neves [Antiga
Candonga)

Balbina
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Salto Santiago

Piraju

Governador Jose Richa
(Salto Caxias)

Governador Bento Munhoz
da Rocha Meto (Foz do
Areia)

Porto Colombia

Antonio Dias
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Apolonio Sales

UHE Paulo Afonso Complex
ltaparica

Jacui (Barragem Eng. José
Maia Filho)

Top priority dams (>30 MW)

STATE

BENEFI CON
TS

RISK ASSET

Retiro Baixo:
« Watershed could be in better state
« Nature contributes much to the
dam
« Some investable assets contribute



Conclusions

A tool has been developed which brings together WaterWorld and GlobalDamWatch
to better target conservation and restoration investments for the benefit of
downstream dams

The tool shows the % contribution or % change in contribution of nature to the
operational conditions dams, for annual and seasonal water and sediment inputs

Sophisticated spatial models are required to understand these priorities

We highlight the diversity of dam situations in terms of current contributions of
upstream nature and benefits that could accrue from restoration

A series of priorities are identified for further investigation as part of the BEM
process

The tools presented are freely available
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Ferramenta de priorizagcao de
intervencgoes: criterios
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A importancia do modelo biofisico

Para maximizar
0S Servicos
ecossistémicos

em funcao de
diferentes
objetivos

Em qual
ordem?

Garantir a
maxima
eficiéncia na
implementacao
ea
maximizagao
dos impactos

Para avaliar o

impacto sobre
operacoes/
beneficios

financeiros com
as métricas
adequadas

Para ajudar na
definicao de
sucesso e

responder as

necessidades

dos principais
atores

Quando?

Quando pode-

se esperar 0S

beneficios das
SbN?




O modelo SIGA desenvolvido pela TNC junto com a Gotita
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Custo de oportunidade

 Reflete o valor dos recursos aos quais
um proprietario de terra renuncia se
adotar praticas de producao agricolas

|nC|Ui|’ oS sustentdveis, e/ou aceitar de
critérios socio-

conservar/restaurar ecossistemas na
sua propriedade

economicos

Governanca

 “Estruturas e processos atraves dos
quais tomam-se decisoes e que criam
as condicoes para estabelecer regras e
acoes coletivas o plataformas
participativas” (Schulz et al. 2015)




Custo de oportunidade - Metodologia

INFORMAGAO VARIAVEIS LUCRO
ESPACIAL AGROPECUARIO
UTILIZADA NETO

Estimacao do lucro por
tipo de uso da terra e
localizacdo geografica,
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Modelo de
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Custo de oportunidade - Resultado

Legend
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GOVERNANCE

Governanga - Metodologia

CRITERIO

Entorno favoravel

INDICADORES
. Marco politico para a gestao da bacia

. Legislagao em vigor para a gestao ambiental

1
2
3. Incentivos e regulacao
4. Capacidades técnicas
5

. Capacidades financeiras

Entorno favoravel

Compromisso dos (1+2+3) / 4
atores

Compromisso dos
atores

1. Conhecimento técnico e cientifico

2.Espacios de toma de decisoes politico-
administrativas

3. Espacos formais de participacao social para a
toma de decisdes

Eficacia do atores (1+2+3) / 4

Eficacia dos atores

1. Cumprimento com as normas

2. Distribuicdo de beneficios de servigos
ecossistémicos

3. Conflitos relacionados com a gestao da bacia

Visao e governanca

com uma (1+2+3) / 4

abordagem de
paisagem

Visao e governanca
com uma abordagem
de paisagem

1. Mecanismos de controle financeiros e politicos
2. Mecanismos de controle pelos cuidadaos

3. Planejamento participativo com uma
perspectiva de paisagem

Informacao espacial para priorizar
municipios a partir do critério de
governanga

(1+2+3+4+45) / 4 —

Média do
critério

A



Governancg¢a - Resultado
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Objetivo final: um mapa de priorizagao para otimizar

impactos e implementagao
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MODULO 3

Financiando solugoes
baseadas na natureza:
Blue Energy Mechanism



Blue Energy Mechanism
e

— AN

Pagamento por
sucesso dos servicos
eCcossistémicos

Solucoes baseadas
na Natureza

Regulacdo hidricae Ganhos ecOnomicos
de sedimentos e operacionais

Metodologia de ‘pagamentos por sucesso dos servicos ambientais’ para diminuir o

risco financeiro e aumentar a sustentabilidade operacional das hidrelétricas




Um mecanismo inspirado pela técnica financeira de financiamento de
projetos (project finance)

Investimentos

Blue Energy

Pagamento
por sucesso

Hidorelétrica

Investidores Mechanism

P
Rendimentos

Pagamento por SbN

l

Parceiros SbN ____—" Servigos ecossistémicos

Comunidades locais provenientes das SbN




Webinar: Solucoes
baseadas na natureza
para o setor hidrelétrico
brasileiro

Campos Mello Advogados
Fabiano Gallo & Gabriela Mello



ASPECTOS JURIDICOS

REGULATORIO - CONCESSAO

Analise deve levar em consideracao o horizonte do projeto vis-a-vis o prazo de concessao da UHE

ASPECTOS AMBIENTAIS

Principais instrumentos juridicos aplicaveis: creditos de carbono, REDD+ e pagamento por servicos
ambientais (PSA)

Nenhum possui regulamento especifico, em ambito federal, que estabelecga critérios e obrigacdes
que devam ser seguidos na implementacao e prestacao de servicos ecossistémicos

Na pratica, as iniciativas sao implementadas com base em negociacdes entre particulares e,
quando aplicavel, com base em normas estaduais

Nao ha vedacao legal de payment for success ou previsao de critérios de verificacao e
monitoramento que o projeto que utilize o BEM tenha que observar, nao havendo ébices para sua
implementagao no Brasil

A legislacao ambiental traz obrigacoes a serem cumpridas pela UHE, o que torna a utilizagcao do

BEM ainda mais atrativa

CAMPOS MELLO ADVOGADOS
IN COOPERATION WITH DLA PIPER



CAMPOS MELLO ADVYOGADOS
IN COOPERATION WITH DLA PIPER

Fale conosco

Rio de Janeiro

Rua Lauro Miiller, 116 — 252 andar,

salas 2501, 2502, 2507 e 2508

Botafogo - Rio de Janeiro/RJ - 22.290-906.
T+5521 32623000 F +55 21 3262 3011

Sao Paulo

Av. Presidente Juscelino Kubitschek, 1455

122 andar —Sala 122

Vila Nova Conceigdo — S3o Paulo/SP — 04543-011.
T+55113077 3500 F +55 11 3077 3501

Brasilia

SCN Qd. 04 Bloco B, Ed. Centro Empresarial Varig,
122 Andar Sala 1201 - Brasilia/DF - 70714-900
T+55 61 3877-6565 F+55(11) 3262 3011

New York

1251 Avenue of the Americas, 272 andar (Suite 2873)
New York/ NY

10020-1104 - USA

T+1212 3354541

Londres

160 Aldersgate Street, Barbican

London - EC1A 4HT, Reino Unido

T +44 (0)20 7349 0296 F +44 (0)20 7796 6666

Miami
200 South Biscayne Boulevard, Suite 2500
Miami,/Florida - 33131-5341, EUA




Perguntas ou
Comentarios?

MThe

stainable Investment

Driving Su.



0]:]:{[e7:\r]0]
Thomas Skurtis

Project Director
thomas.skurfis@tnc.org
+57 313 629 3166

Juan Sebastian Lozano

Project Science Manager
juan.lozano@tnc.org
+57 320 352 9295

Matheus Chacur

Financial Analyst
matheus.chacur@cpiglobal.org
+55 21 99798-10580
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Top priority dams (>30 MW) on the basis of benefits of restoration

Benefits of HEP
upstream capacity
restoration = (MW) T Dam name =
50 396 Tres Marias
50 158 Passo Real
Jacui (Barragem Eng.
50 180 Jose Maia Filho)
50 320 Porto Colombia
41 71.4 Piraju
40 82 Retiro Baixo
Risoleta Meves
as 140 (Antiga Candonga)
36 1420 Salto Santiago
35 1676 Governador Bento Mun
33 400 Apolonio Sales
33 1479.6 Itaparica
32 3162 Xingo
33 794.2 UHE Paulo Afonso Con
33 140.544 Baguari

32 1050.2 Sobradinho Main Dam



