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IRENA at a glance

International Renewable Energy Agency

Mandate
To promote the widespread adoption and sustainable use of all forms of renewable energy worldwide

» Intergovernmental Organization (IGO)

» Established in 2011

159 161
45 150 D4
138
» Offices in Abu Dhabi, Germany and 123
New York 105
85
IRENA in the Climate Discussion
» Close engagement at COPs (Energy Action and
RE days)

» Observer- Innovation TEC Task Force (UNFCCC) 201 2012 2013 2015 2016 2017 2018 2019

»  Marrakech Partnership for Global Climate Action
Membership

> Regional Climate Weeks 161 members + 22 in accession

» NDC Partnership
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Key drivers for the energy transformation

International Renewable Energy Agency
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Systemic innovation for RE integration

International Renewable Energy Agency

IS IRENA

INNOVATION LANDSCAPE FOR A
RENEWABLE-POWERED FUTURE:

SOLUTIONS TO INTEGRATE
VARIABLE RENEWABLES

@ ENABLING TECHNOLOGIES

Utility-scale batteries 12
Behind-the-meter 13
batteries

14
Electric-vehicle

smartcharging 15
Renewable
power-to-heat 16
Renewable

power-to-hydrogen

Internet of things
Artificial intelligence
and big data
Blockchain

Renewable mini-grids
Supergrids

Flexibility in conventional
power plants

@ BUSINESS MODELS

Aggregators
Peer-to-peer electricity
trading
Energy-as-a-service

Community-ownership
models
Pay-as-you-go models

@ MARKET DESIGN
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Increasing time
granularity in electricity
markets

Increasing space
granularity in electricity
markets

Innovative ancillary
services

Re-designing capacity
markets

Regional markets

Time-of-use tariffs
Market integration
of distributed energy
resources

Net billing schemes

»

@ SYSTEM OPERATION

25

26
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28

29
30

Future role of distribution
system operators
Co-operation between
transmission and
distribution system
operators

Advanced forecasting
of variable renewable
power generation
Innovative operation

of pumped hydropower
storage

Virtual power lines
Dynamic line rating



Transforming Power and End-Use

International Renewable Energy Agency
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Technology options to expand renewables use
in urban buildings

International Renewable Energy Agency

Heating/cooling

Electrify heating - Heat pumps

Solar water heating and solar cooling
Biomass boilers

Renewable district heat/cooling

 Replace fraditional biomass with modern
renewables or electricity for cooking

« Renewable electricity supply

Rooftop and building integrated PV
Buy renewable electricity from the grid

«  Renewables for fransportation

Electric vehicles
Biofuels
Modal shift

Source: IRENA (2016) Renewable Energy in Cities
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IRENA’s Project Facilitation Tools & Platforms

International Renewable Energy Agency

Global Atlas

FOR RENEWABLE ENERGY

Site assessment and characterisation
www.irena.org/globalatias

RESOURCE

TOUR SOURCE FOR RENEWABLE ENERGY INFORMATION

RE information and country profiles Project

resourceirena.irena.org/ Concept BENA
PROJECT
Pre-feasibility NAVIGATOR

Project development guidance

b2l Project Pipeline www.irena.org/navigator

Clean Energy Comidors
SIDS Lighthouses

IRENA ADFD

PROJECT FACILITY

Financial closure and debt facility
www.irena.org/ADFD

N
2 OPEN SOLAR

CONTRACTS
Open source contracts and guidance

SUSTAINABLE ENERGY
MARKETPLACE

Investment catalyst, matchmaking stakeholders
www.irena.org/markeiplace



How will COVID-19 affect future development of renewable
e n e rgy SO u rce S ? International Renewable Energy Agency

* Governments are designing policies to improve and stimulate

Channel economies that for years to come will form communities
- : and economies.

_economlcql aids * Potential carbon investments comply with global climate

Into sustainable goals.

goa|3 * |t will take a big investment stimulus package to solve the

recession triggered by Covid-19

* Opportunity to improve economies in a cleaner, safer, and
more sustainable manner that turns immediate stimulus into
Stimulus and long-term change, - - -
* Recovery initiatives could benefit from the introduction of

recovery mature and ready to scale up technologies such as wind

and solar photovoltaics to the deployment of flexible power
pac kag €S grids, efficiency solutions, electric vehicle (EV) charging
systems, energy storage, integrated hydropower, green
hydrogen and many other renewable energy technologies.

* To accelerate a just transition, the NDCs to be presented by
the end of this year, as needed under the Paris Agreement,
will be the backbone of the countries' economic recovery
packages.

(3 NDCs in 2020
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@ IRENA

INNOVATION LANDSCAPE FOR A
RENEWABLE-POWERED FUTURE:

SOLUTIONS TO INTEGRATE
VARIABLE RENEWABLES

GLOBAL
RENEWABLES
OUTLOOK
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@ IRENA

Thank you
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INNOVATION
OUTLOOK

SMART
CHARGING
FOR ELECTRIC
VEHICLES

HYDROGEN:
A RENEWABLE

BEIRENA

ENERGY PERSPECTIVE

Report prepared for the

2 Hydrogen Energy Ministerial Meeting

in Tokyo, Japan

SEPTEMBER 2019.

A IRENA

POWER SYSTEM
FLEXIBILITY FOR THE
ENERGY TRANSITION

PART )

OVERVIEW FOR POLICY MAKERS

@ IRENA

TRANSFORMING
THE ENERGY SYSTEM
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