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& A ERA DO CONSUMIDOR

DEMANDA ‘ATIVA’ E ‘REATIVA’

Ha fatores que tendem a favorecer um
maior engajamento dos consumidores
no mercado de energia elétrica

Novo ambiente:
e liberdade de escolha

* novas tecnologias que facilitam maior
resposta do lado da demanda

* novos prestadores de servigcos que
podem auxiliar os consumidores na
gestao da energia

Surge um novo consumidor:
e adepto a novas tecnologias

 “mais antenado” (maior elasticidade-
preco)
* Ccom maior consciéncia ambiental



Apresentador
Notas de apresentação
OUTLOOK OF INCREASED DEMAND RESPONSE
‘ACTIVE’ AND ‘REACTIVE’ DEMAND
There are various factors that favor increased engagement of consumers in the electricity Market

Characteristics of the new consumer:
increased environmental awareness
adept to new technologies
more ‘tuned in’ [market smart] (higher price-elasticity) 
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CONTEXT (1/4)
FREE (WHOLESALE) MARKET: 20 YEARS OF EXPANSION
Public Service Generator
Autoproducer
Distribution
Retailer
Independent Generator
Special Consumer (may purchase incentivized sources)
Free Consumer
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CONTEXTO (2/3)

PERSPECTIVA DE LIBERALIZACAO GRADUAL DO MERCADO

CARGA MINIMA (kW)

COMANDO LEGAL VIGENCIA
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D+30meses
PLS 232/2016 D+42meses
(PL 1,917/2015 é D+66meses
semelhante) D+90meses corsiides [ 23
D+114meses Varejista**

* Obs.: ‘Consumidor Especial’ é o consumidor com carga de pelo menos 500 kW que opta por adquirir energia de ‘fontes incentivadas’ (pequenas
hidrelétricas, edlica, fotovoltaica, biomassa, cogeracao qualificada)

**Qbs.: ‘Consumidor Varejista’ € o consumidor conectado em tensao inferior a 2,3 kV que opta por ter seu fornecimento de energia provido por um
‘Comercializador Varejista’
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CONTEXT (2/4)
OUTLOOK OF GRADUAL LIBERALIZATION OF THE MARKET

	






Obs.: ‘Special Consumer’ is a consumer with a load of at least 500 kW who chooses to purchase energy from 'incentivized sources' (hydro, wind, photovoltaic, biomass, qualified cogeneration).
**Obs.: ‘Retail Consumer’ is the consumer connected to a voltage below 2.3 kV that chooses to have its power supply provided by a ‘Retailer’



Brazil Energy

Frontiers
& CONTEXTO (3/3)

EXPANSAO DA MICRO E MINIGERACAO DISTRIBUIDA

FONTES
Impulsionadas pelo Regime de Compensacao de Energia, muitas unidades
de consumo tém optado por investir na sua propria geracao para Termelétrica
3%
atendimento parcial ou integral do seu consumo. . Hidrelétrica
7%
A Resolucdo 482/2012 ja prevé a possibilidade de: s Edlic
~ . 89% ?
— geracao compartilhada
— autoconsumo remoto
— multiplas unidades de consumo
20,000 INSTALAGOES LOCALIZACAO
o Bogota,D.C. b '.GL‘IYAN&& * Paramaribo
< 102.035 C°L°“"“"“{_J\%A;/L§Z&Efi/ _
& 100.000 n, © y
5 AMAZONAS O
o 80000 Lo -.
5 Li;::RU RONDONIA
2 60000 57.686
$ fa paz BOLIVIA
3 i
g 40.000 \r{"v
% 21.400 CHILEY
@]
S 20.000 /
\g 8.011
z 2 7 60 373 1.835 ] 8 ke

2011 2012 2013 2014 2015 2016 2017 2018 2019
Fonte: Aneel.


Apresentador
Notas de apresentação
CONTEXT (3/4)
EXPANSION OF MICRO- AND MINI-DISTRIBUTED GENERATION
Stimulated by the Net Metering Program, many consumers have opted to invest on their own generation to meet all or part of their consumption needs. 

[Bar Graph Y-axis]: number of mini- or micro-generation units installed
[Pie Graph]: 
Photovoltaic: 89%
Thermopower: 3%
Hydroelectric: 7%
Wind Power: 1%


Brazil Energy
Frontiers
@ NOVAS TECNOLOGIAS

O QUE PODEMOS ESPERAR?

e Geracgao Fotovoltaica
— Unidades de geracao de instalacao simples, modular e de baixa manutencao

 Telemedicao e Controle
— Permite coordenacdao remota da operacao de Recursos Energéticos Distribuidos (REDs)

* Internet das Coisas
— Permite gerenciamento automatizado de equipamentos elétricos

e Veiculos Elétricos
— Nova demanda por energia elétrica tende a promover alteracao do padrao de consumo horario

e Baterias
— Viabiliza armazenamento de forma a suavizar o perfil de producao e consumo
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NEW TECHNOLOGIES
WHAT CAN WE EXPECT?
Photovoltaic Generation
Simple installation and low maitenance units
Internet of Things
Enables automated demand management of electrical equipment
Telecommunication and Control
Enables remote coordination of distributed energy resources operation
Electric Vehicles
New demand for electricity which will tend to change the houlry-load pattern
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GERENCIAMENTO DO CONSUMO

Maquina de lavar roupa e secar inteligente
Usando as plataformas de conexao com outros
dispositivos, é possivel usar seu smartphone, TV
inteligente ou tablet para controlar varias
funcdes da maquina de lavar, como iniciar a
lavagem remotamente ou programar a maquina
para determinar um horario para o término do
processo.

Esta tecnologia, combinada com a Tarifa Branca,
gue estabelece diferentes precos horarios, é
capaz de promover deslocamento da carga para
periodos de menor demanda.
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EXAMPLES (2/5)
CONSUMPTION MANAGEMENT 
Smart Washer & Dryer 
Using the connection platform to other devices, you can use your smartphone, smart TV, or tablet to control various washer functions, such as starting the washing remotely or programing the washer to finish the washing and drying process at a particular time. This technology, together with the ‘White Tariff’, which establishes different time of use prices, is capable of promoting load shifting to periods of lower demand.
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EXEMPLOS (2/5)

COMERCIALIZAGCAO PEER-TO-PEER

Ha uma expectativa de que
nos proximos anos a
regulamentacao passe a
permitir a comercializacao
de micro e minigeracao
excedente.

Este excedente poderia ser
comercializado  livremente
entre os prossumidores e
consumidores por meio de
plataformas comerciais.
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EXAMPLES (1/5)
PEER-TO-PEER NEGOTIATION
In the coming years there is the expectation that new regulation will be passed allowing prossumers with micro- and mini-generation to sell their excess energy.

The excess energy could be freely negotiated between prossumers and consumers using comercial platforms

The Resolution 482/2012 already allows: 
shared generation
remote autoconsumption
multiple consumption units
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NOVO SEGMENTO DE CONSUMO DE ENERGIA ELETRICA

A adocao de veiculos elétricos tende a:
— ampliar a demanda por energia elétrica; e
— alterar a curva de carga horaria

you!
et “Se o sistema energético mundial fosse ser construido do
nada hoje, somente as consideracbes econdmicas
implicariam, no minimo, que a infraestrutura de
transporte rodoviario fosse baseada em veiculos

elétricos alimentados por geracdo edlica e solar”

-Mark Lewis
Global Head of Sustainable Research
BNP Paribas Asset Management
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Dado o avanco dos veiculos elétricos, o BNP Paribas
Asset Management estima que veiculos a combustiveis
fosseis s6 serao competitivos se o preco do petroleo
permanecer abaixo dos US$10/barril.
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EXAMPLES (3/5)
NEW SEGMENT OF CONSUMPTION OF ELECTRICITY
The adoption of electric vehicles tends to: 
amplify the demand for electricity; and
alter the hourly load curve

“If the world were building out the global energy system from scratch today, economics alone would dictate that at a minimum the road-transportation infrastructure would be built around EVs [Electric Vehicles] powered by wind- and solar-generated electricity”
-Mark Lewis
Global Head of Sustainable Research 
BNP Paribas Asset Management
Given the advance of electric vehicles, BNP Paribas Asset Management estimates that fossil-fuel vehicles would only be competitive if oil prices remained below US$ 10/barrel.
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EXEMPLOS (4/5)

USINAS VIRTUAIS

Recursos Energéticos Distribuidos (REDs)
podem ser conectados e coordenados para
prover energia ao Sistema Interligado
Nacional como se constituissem uma usina
de grande porte.

Havendo uma infraestrutura de
comunicacao e controle dos REDs, a
capacidade excedente pode ser

comercializada no Mercado Atacadista.
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EXAMPLES (5/5)
VIRTUAL POWER PLANTS
Distributed Energy Resources (REDs) can be connected and coordinated to provide power to the National Interconnected System as if it were a large power plant. 
With communication and control infrastructure, the excess capacity of REDs can be traded in the Wholesale Market.
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SERVICOS ANCILARES

EXEMPLOS (5/5)

Um prestador de servicos pode oferecer servicos de gerenciamento de
carga do ar condicionado de consumidores para vender servicos
ancilares ao sistema.

Dividindo-se os consumidores em grupos em funcao da temperatura,
pode-se otimizar o acionamento dos aparelhos de ar condicionado de
forma a suavizar a curva de carga ou mesmo para prover servicos de
regularizacao da carga.
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Fonte: Zang e Lu (2013)
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EXAMPLES (4/5)
ANCILIARY SERVICES
A service provider may offer consumer air conditioning load management services to sell ancillary services to the system. 
Dividing its customers into groups according to temperature can optimize air conditioning operation to smooth the load curve or even to provide load regulation services.
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UM NOVO MUNDO...

“Eu quero gue vocé um encontreuma

'forma arrojada e inovadora de fazer
tudo exatamente como temos feito
nos Ultimos 25 anos.”

MERCADO DE ENERGIA EM TRANSFORMACAO

Novo modelo de negdcios
As distribuidoras terao que se reinventar em funcao:
e da liberalizacao do mercado

e da proliferacao de Recursos Energéticos Distribuidos
(REDs)

Novos concorrentes
Comercializadores Varejistas
Plataformas

e promovem comercializacao peer-to-peer de energia
diretamente entre prossumidores e consumidores

Agregadores
Servico de Gestao Inteligente

e gestao de ativos “atras do medidor” de forma a
explorar as potencialidades da Internet das Coisas

n

Pivot das empresas de petrdleo - Exemplo: A Shell
recentemente anunciou a sua meta de se tornar a maior
empresa de energia elétrica até 2030, mesmo dispondo de
pouca capacidade de geracao
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ENERGY MARKET IN TRANSFORMATION
A NEW WORLD...
New business model 
The distributors will have to reinvent themselves due to: 
market liberalization 
proliferation of distributed energy resources (REDs) 
New competitors 
Traders (Aggregators) 
market intelligence services 
Platforms 
      promotes peer-to-peer energy trading directly between prosumers and consumers 
Smart Management Services 
      management of behind-the-meter appliances to exploit the potential of the Internet of Things 
Pivoting oil companies - Example: Shell recently announced its goal of becoming the largest electricity company by 2030, even though it has little generating capacity.
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OS CONSUMIDORES FAZEM BOAS ESCOLHAS?

Estudo estatistico mostra que consumidor residencial de energia
elétrica no Reino Unido nao faz as melhores escolhas:

— Somente 8-20% migraram para um fornecedor de menor
custo

— Dos consumidores que afirmaram ter trocado de fornecedor
para reduzir custos, 17-32% migraram para uma alternativa
de fornecimento mais cara

- Wilson & Waddams Price (2010)

Back to the Future? Ja ha politicos no Reino Unido defendendo a
volta da regulacao de tarifas (Waddams Price, 2018)

O que explicaria este comportamento? Seriam decisoes equivocadas ou a outras consideragbes?

O estudo indica que o principal motivo foi erro de calculo ou falta de atencao por parte do

consumidor

12


Apresentador
Notas de apresentação
DOES FREEDOM OF CHOICE GUARANTEE A BETTER OUTCOME?
DO CONSUMERS MAKE GOOD CHOICES?
Statistical studies shows that UK residential consumers do not make the best choices: 
Of all consumers who claimed to switch suppliers to reduce costs, only 8-20% chose the lowest cost supplier. 
Worse: 17-32% migrated to a more expensive supply alternative
																			- Wilson & Waddams Price (2010)
Back to the Future? There are politicians in the UK that argue for the return of rate regulation (Waddams Price, 2018)
What explains this behavior? Are consumers just bad at making decisions or are there other factors at play?
Explanations considered: 
Consumers make decisions with wrong prediction of their future consumption 
Consumers prefer certain tariff structures 
Consumers tend to place too much weight on certain tariff components 
Consumers are tricked by traders 
The study indicates that the main reason was miscalculation or lack of attention by the consumer
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Inércia
Conscientizacao sobre o consumo de energia e sobre as possibilidades de fornecimento podem induzir o
consumidor a agir (He e Reiner, 2017)

Custo de transacao

Custos de migracdo, reais ou percebidos (inclusive de experiéncias passadas em outros setores),
desencorajam o consumidor a buscar a melhor opcao de fornecimento (He e Reiner, 2017)

Sinais de precos de ‘alta frequéncia’

Destaque as informagdes mais relevantes propicia resposta mais efetiva do que a simples disponibilizacao de
todas as informacdes (Bushnell e Mansur, 2005; Ito, 2014)

Disponibilizacao de informac¢ao defasada
Provisao de informacao mais tempestiva pode induzir melhor reacdao dos consumidores (Wolak, 2011)

Estruturas tarifarias complexas

Consumidores preferem estruturas tarifarias simples, previsiveis e de risco moderado (Dutschke e Paetz,
2013)

Falencia do fornecedor

O estabelecimento de um sistema de garantias e provedor de ultima instancia para assegurar suprimento do
consumidor em caso de faléncia do fornecedor € importante para promover a confianca entre consumidores
(Morey, 2016)

13
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FACTORS THAT HINDER CONSUMERS’ DECISIONS
PROBLEMS AND SOLUTIONS
Inertia
Promoting awarness of electricity consumption and the possibilities of alternative supplier can induce consumers to act (He and Reiner, 2017)
Transaction costs
Switching costs, real or perceived (including of past experiences in other sectors), discourage consumers from seeking the best supply alternative (He and Reiner, 2017)
‘High-frequency’ price signals
Highlighting the most relevant information fosters better response from consumers than simply providing all the information (Bushnell e Mansur, 2005; Ito, 2014)
Delivery of lagged information 
The provision of more timely information can induce better reactions from consumders (Wolak, 2011)
Complex rate structures
Consumers prefer simpler, more predictable and low-risk rate tariffs  (Dütschke e Paetz, 2013)
Risk of default of supplier’s default
The establishment of system of guarantees and supplier of last resort to ensure supply to customer in case of default of the supplier is important to foster confidence amongst consumers (Morey, 2016)
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@ MARCO REGULATORIO DO MERCADO DO FUTURO

O QUE PRECISA MUDAR?

e Estrutura Tarifaria
- Introducao de novas modalidades tarifarias: multipartes, horaria e locacional

e Aprimoramento do mercado
- Maior granularidade de precos
- Sistema de garantias para lidar com inadimpléncia
- Resolucao de pendéncias juridicas
- Liguidacao mais frequente
 Reducgao de tributos e encargos

- Precisa-se adotar uma tributacao mais uniforme entre bens e servigos
- Necessario reduzir subsidios e descontos tarifarios

* Regulacao de Perdas Nao Técnicas e Inadimpléncia
- Delimitacao de responsabilidades
- Procedimentos para efetivacao de cortes

e Fornecedor de Ultima Instancia
- Quem fornece o consumidor que nao opta por um comercializador?
- Quem fornece quando uma comercializadora quebra?

e Contratos Legados
- Como lidar com os contratos vigentes?
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REGULATORY FRAMEWORK FOR THE MARKET OF THE FUTURE
WHAT NEEDS TO CHANGE? 
Tariff Structure 
Neutrality: offsetting only the portion related to the energy supply 
Bottom-up tariff based on power responsibility 
Introduction of new modalities 
Wholesale Market Improvements
How to improve the collateral system to deal with defaults? 
Higher price granularity 
More-regular settlement 
Regulation of Non-Technical Losses [energy theft] and Non-Payment
Procedures for effecting cuts 
Default Provider 
Who provides the consumer who does not opt ​​for a retailer? 
Who provides when a trader breaks down? 
Legacy Contracts 
How to deal with existing contracts?
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SPONSORS
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