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Renewables share in total final end-use consumption needs to accelerate six-
fold compared to current levels for the world to start to meet the goals set out

in the Paris Agreement
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Where are we today? Renewable Energy in Total Final Energy Consumption, by
Sector, 2016
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Where are we today? Number of Countries with Renewable Energy Targets and
Regulatory Policies and Carbon Pricing Policies, 2004-2018
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135 countries

Power regulatory
policies

70 countries

Transport regulatory
policies

20 countries

Heating and cooling
regulatory policies

162 countries

have national targets
for renewable energy
in power.

45 countries

have national targets
for renewable energy
in transport.

47 countries

have national targets
for renewable energy
in heating and cooling.
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Trends in deployment policies
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Auctions trends, weaknesses and strengths
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Weaknesses
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Associated with relatively high transaction costs
for both developer and auctioneer

Risk of underbuilding and delays

Flexibility in the design according to conditions
and objectives

Provide greater certainty regarding prices and
guantities

Permit real price discovery
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Auctions potential for real price discovery

Average prices resulting from auctions, 2010-2016
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Estimated installation costs of utility-scale PV projects: global versus auction winners, 2010-2016
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Factors that impact the price

Country-specific
conditions

- Potential of renewable
energy resources

- Financing costs

- Installation and
building costs
(land, labour,
energy, etc.)

- Ease of access
to equipment

- Foreign exchange
rates

- General fiscal
legislation

A

Investor confidence
and learning curve

- Credibility of the

off-taker and additional
guarantees

- Presence of a stable and

enabling environment
that is conducive to
market growth

- Past experience with

auctions for both
auctioneer and
developers

A4

Policies supporting
renewables

- Renewable energy

targets and national
plans that provide a
trajectory for the sector

- Fiscal and financial

incentives for RE
projects

- Grid access rules
- Risk mitigation

instruments

- Policies to promote

broader development
objectives (incl. socio-
economic benefits and
industrial development)

A

@ IRENA

International Renewable Energy Agency

Auction
design

Trade-off between lowest
price and other objectives:

- Auction demand
(auctioned volume,
off-taker, regularity
of auctions)

- Qualification
requirements

- Winner selection
method and criteria

- Sellers’ liabilities
(compliance rules

distribution of financial
and production risks)

¥

Price resulting from an auction

Adapted from IRENA, 2017. Renewable Energy Auctions: Analysing 2016



Factors that impact the price

Choice of the auctioned volume,
the way it is divided among
different technologies and
project sizes and the auction

L AUCTION

DEMAND

QUALIFICATION

REQUIREMENTS
AND

DOCUMENTATION

Minimun requierement for
participants in the auction
and necessary documentation
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How information is collected,
winners are selected, and
contracts awarded
WINNER
SELECTION AND

CONTRACT AWARD
PROCESS

RISK ALLOCATION
AND
REMUNERATION
OF SELLERS

Types of risk among
stakeholders and specific
rules to ensure high rate of
timely implementation of
awarded projects

Adapted from IRENA, 2015. Renewable Energy Auctions: A Guide to Design



What are the latest trends in price?
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 Solar prices continues to fall, albeit at a slower rate, as PV auctions expand to newcomers

* Wind edged out, due to higher prices in countries with majority of volume auctioned
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Objectives beyond price

* Ensure  winning  projects are
completed on time and deliver as
per the bid

* As more projects get completed and
as the share of VRE increases,
support integration into the system

e e el e * Make sure the projects align with
the strategy to achieve a just and
inclusive energy transition




Ensuring project timely completion

Bidding stage

Undersubcription:
not enough bids
to guarantee
competition

Contracting stage

Undercontracting:
contracted amount

is lower than quantity
demanded

Underbidding:
developers bid too
low in order to win,
but cannot develop
the project at bid price

Construction stage

Underbuilding and
delays: projects face
difficulties leading to
cancellation or delays
in the commercial
operation
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Operational stage

Over- or under-
production

Deviation from
generation profile
required

Failure to meet socio-
economic goals
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INNOVATION LANDSCAPE FOR A
RENEWABLE-POWERED FUTURE:
SOLUTIONS TO INTEGRATE

VARIABLE RENEWABLES

INNOVATIONS FLEXIBLE

TO INCREASE POWER SYSTEM
POWER SYSTEM TO INTEGRATE
FLEXIBILITY VRE

Tf@%

Abundance of innovations
in the power sector

13

Innovative solutions are needed to integrate high shares of
variable renewable energy

Main challenge is to integrate
high share of variable VRE

RENEWABLE-

POWERED
SYSTEM

Share in generation mix
Solar PV 23%
10% 60%
e @ .
2019 2050

Onshore Wind

Share of wind and PV
should increase from
10% today to 60% in 2050
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LOW CARBON,
RELIABLE,
AFFORDABLE
& SECURE
ENEGY SYSTEM

Cost reduction (2010 - 2018)

Solar PV

Onshore Wind

VRE generation technologies
are already competitive
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INNOVATION LANDSCAPE FOR A
RENEWABLE-POWERED FUTURE:

SOLUTIONS TO INTEGRATE
VARIABLE RENEWABLES
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FLEXIBILITY

SUPPLY-SIDE
FLEXIBILITY SOLUTIONS

Decreasing VRE
generation uncertainty
with advanced generation
forecasting

Flexible generation to
accommodate variability

GRID
FLEXIBILITY SOLUTIONS

Interconnections and
regional markets as
flexibility providers

Matching RE generation
and demand over large
distances with Supergrids

Large-scale storage and
new grid operation to
defer grid reinforcements
investments

Vi
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Proposed solutions to increase system flexibility

SOLUTIONS

DEMAND-SIDE
FLEXIBILITY SOLUTIONS

Agaregating distributed X
energy resources
for arid services

XI
Demand-side
management

RE mini-grids providing
services to the main grid

Optimising distribution
system operation with
with distributed energy
resources

SYSTEM-WIDE STORAGE
FLEXIBILITY SOLUTIONS

Utility-scale battery
solutions

Power-to-X solutions
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Integrating high shares of VRE

Highest degree of central planning required, with centralization of roles and
responsibilities

Implemention strategy Auction design

Project-based strategy Project-specific auctions
Quantity-based strategy Constraints-based limits
Adjustment-based strategy Predetermined corrections

Product-based strategy Product-specific auctions

Highest degree of flexibility to the developers, along with the risks and
responsibilities 15
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Ensuring just and inclusive transition

Inclusion of small and new players  Subnational development and community benefits




Jobs in renewable energy today

2016 2017
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Policy framework for a just transition
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Policies in a Time of

Behavioral policies

Integrating
Policies

Deployment
Policies

Enabling
Policies
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Thank you!



