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FIRST DIMENSION: DECARBONIZATION

The world of power generation has transformed
dramatically over the last few years. In Europe
and the UK, coal has been rapidly phased out and
replaced by cleaner forms of electricity generation.
This includes gas — particularly in the UK where
gas-fired power plants are still the main source of
electricity — but most notably renewable energy.

In 2017, the UK reached two major decarbonization
milestones. In April, the National Grid announced

that, for the first time since fossil fuel steam-driven
power stations were introduced in 1882, Britain
went a full working day without turning on its
coal-fired power stations. The second milestone
was the year of 2017, when Britain supplied more
than 50% of electricity from low carbon sources, as
shown in Figure 1. These achievements are a direct
consequence of a dramatic ramp-up of renewable
energy deployment over the last few years.
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FIGURE 1: SOURCES OF UK ELECTRICITY SUPPLY
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“THE WORLD OF POWER GENERATION
HAS TRANSFORMED DRAMATICALLY
OVER THE LAST FEW YEARS.
FOLLOWING THE PARIS AGREEMENT IN
2016, MOST GLOBAL GOVERNMENTS
HAVE RE-CONFIRMED THEIR
COMMITMENT TO RENEWABLES AND
CO? REDUCTION TARGETS.”
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These significant milestones were possible because
of the growth in the renewables sector, driven by
government policies designed to incentivize the
deployment of clean energy generation. This kind of
activity is not limited to the UK—in fact, following the
Paris agreement in 2016, most global governments
have re-confirmed their commitment to renewables
and CO? reduction targets. Encouragingly, in the
years since these governments first committed
to decarbonization (in Europe through various
Renewable Energy directives from 2001) renewable
energy policies thataimedto support the installation
of clean capacity via numerous subsidy regimes
have achieved their objective and transformed the
power sector.

The large and quick deployment of carbon-free
power plants around the globe has accelerated
the natural cycle of technological advances in the
industry. Wind turbines and solar modules are
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now more efficient than they ever were, and, even “WIND TURBINES AND SOLAR

more significantly, their manufgcturmg and building MODULES ARE NOW MORE EFFICIENT
costs have decreased to the point where renewable

energy is cost competitive with conventional power THAN THEY EVER WERE, WHILE
generators in most locations. Renewables, to use the THEIR MANUFACTURING AND
industry jargon, have finally reached “grid parity.”

BUILDING COSTS HAVE DECREASED
These advancements —the declines in costs and the TO THE POINT WHERE RENEWABLE
technological progresses — have been so far mostly ENERGY IS COST COMPETITIVE WITH
evolutionary. However, we are now on the brink of

CONVENTIONAL POWER GENERATORS

a revolutionary transformation that will reshape the
way we think about power generation. IN MOST LOCATIONS.”

FIGURE 2: LEVELIZED COST OF ENERGY (“LCOE”) BY GENERATION TYPE!
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Sources: Wood Mackenzie; Morgan Stanley Research

1Renewable Energy data shown on an unsubsidized basis. “Power & Renewables Disruptive Drivers: North America Focus.” Wood Mackenzie. February 2018. Conventional
Energy data per “US Power Market Update.” Morgan Stanley Research. February 2018. Assumes USD3.50/mmBTUgas price
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SECOND DIMENSION: DECENTRALIZATION

The main issue with two of the most common
renewables sources — wind and solar power — is
the inability to control when the electricity is
generated. In simple terms, solar plants produce
electricity when the sun is shining and wind farms
generate power when the wind blows. These
weather dependent technologies do not come
with an on/off switch and, therefore, the electricity
is instantly dispatched to the grid as soon as it is
generated.

Or, at least, this was the case ...

The reality is that the final missing piece to a
mosaic made with 100% renewables power is
rapidly coming to the market. Battery storage is the
solution to the intermittency issue and absence
of control over the electricity dispatch. When a
wind or a solar farm is connected to a battery, it
immediately gains the flexibility to store electricity
and to use it whenever there is demand. Batteries
do not even need to be installed directly adjacent
to a renewable plant. As long as they are both
connected to the same distribution infrastructure,
renewable plants and batteries can be located
miles away, allowing a storage facility to absorb
power from the grid and then discharge whenever
there is a need for it.

The advent of battery storage technologies has
been accelerated by the fast growing electric
vehicle market. This new market has attracted
huge investments, which have led to a substantial
reduction in battery cost as well as an increase in
efficiencies: battery prices have already more than
halved since 20112, or 20% annually since 2009°
and the cost reduction is expected to continue over
the next decade. In fact, it is predicted that electric
vehicles will be cheaper than traditional internal
combustion engine cars by 2022.

The result of this is that there is, and will continue
to be, less and less need for large conventional
power-generating plants. This added flexibility
decentralizes electricity generation, leading to the
rise of smaller embedded renewable-generating
parks found in more favorable conditions and
locations.

This new world of distributed and decentralized,
easily controllable renewable energy will
increasingly serve as a baseload power source —
shaking up a century-old industry and transforming
the way we think of the power sector.

“THIS NEW WORLD OF DISTRIBUTED AND DECENTRALIZED, EASILY CONTROLLABLE
RENEWABLE ENERGY WILL INCREASINGLY SERVE AS A BASELOAD POWER SOURCE —
SHAKING UP A CENTURY-OLD INDUSTRY AND TRANSFORMING THE WAY WE THINK OF

THE POWER SECTOR.”

2 “What Needs to Happen Before Electric Cars Take Over the World.” New York Times. December 18, 2017.

3 “The Electric Car Tipping Point.” Boston Consulting Group. November 6; “Bottom up cost scenarios for lithium-ion batteries.” Bloomberg New Energy

Finance. February 6, 2017.
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FIGURE 3: BATTERY CELL COST PROJECTIONS, 2010-203023
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Sources: New York Times; Boston Consulting Group; Bloomberg New Energy Finance

2 “What Needs to Happen Before Electric Cars Take Over the World.” New York Times. December 18, 2017.

3 “The Electric Car Tipping Point.” Boston Consulting Group. November 6; “Bottom up cost scenarios for lithium-ion batteries.” Bloomberg New Energy
Finance. February 6, 2017.
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THIRD DIMENSION: DISRUPTION AND BEYOND

What does a decentralized and efficient renewables
power plant generate?

Two things: clean electricity and disruption.

After you eliminate the need for large baseload
power plants and replace them with distributed
renewables, a new era for the electricity market
emerges where small-scale generators can supply
electricity directly to the end consumer, and large-
scale fuel-fired power stations get replaced by
distributed virtual power plants.

Thereis afourth “D” in the renewables equation and
that is digitalization. With the Internet of Things and
the introduction of peer-to-peer technologies such
as block chain, smart devices built with efficiency at
their core can control power needs and balance a
power supply chain made entirely of renewables.

Once you free the power market from the fuel
cost of conventional energy generators, you
create a system with virtually zero marginal cost
for producing electricity from renewables. Large
industrial companies can enter into direct power
purchase agreements with clean energy generators,
serving the dual purpose of cutting their electricity
bills and reducing their carbon footprint.

Continuing investment in the sector is required to
accelerate this revolutionary transformation to the
power sector. Investors that have been actively
participating from the outset are best positioned
to read and navigate a transforming market.
Renewables have created a new set of dimensions
— decarbonization, decentralization, disruption and
digitalization. Not only are they more relevant than
ever, but they have never been more exciting!

“RENEWABLES HAVE CREATED A NEW SET OF DIMENSIONS — DECARBONIZATION,
DECENTRALIZATION, DISRUPTION AND DIGITALIZATION. NOT ONLY ARE THEY MORE
RELEVANT THAN EVER, BUT THEY HAVE NEVER BEEN MORE EXCITING!”
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ABOUT CAPITAL DYNAMICS

Capital Dynamics is an independent global asset management firm focusing on private assets including private
equity, private credit, clean energy infrastructure and clean energy infrastructure credit. Capital Dynamics
offers a diversified range of tailored offerings and customized solutions for a broad, global client base, including
corporations, family offices, foundations and endowments, high net worth individuals, pension funds and others.
The firm oversees more than USD 16 billion in assets under management and advisement?. Capital Dynamics is
distinguished by its deep and sustained partnerships with clients, a culture that attracts entrepreneurial thought
leaders and a commitment to providing innovative ideas and solutions for its clients.

Founded in 1999 and headquartered in Zug, Switzerland, Capital Dynamics employs approximately 150
professionals globally and maintains offices in New York, London, Tokyo, Hong Kong, San Francisco, Munich,
Milan, Birmingham, Dubai and Seoul.

In 2019, Capital Dynamics was awarded the highest corporate rating (A+) from the UN-supported Principles for
Responsible Investment, while the firm’s clean energy infrastructure platform received top rankings from GRESB
(the ESG benchmark for real assets) for commitment to sustainability.

*As of September 30, 2019

Dario Bertagna

Principal, Clean Energy Infrastructure
+44 20 7297 0200
dbertagna@capdyn.com

THREE KEY DIMENSIONS IMPACTING THE RENEWABLE ENERGY MARKET | CAPITAL DYNAMICS INSIGHTS | 7


mailto:dbertagna%40capdyn.com?subject=

CapitalDynamics €0y

TRULY INVESTED.

Disclaimer: “Capital Dynamics” comprises Capital Dynamics Holding AG and its affiliates.

The information contained herein is provided for informational purposes only and is not and may not be relied on as
investment advice, as an offer to sell, or a solicitation of an offer to buy securities. Any such offer or solicitation shall be
made pursuant to a private placement memorandum furnished by Capital Dynamics. No person has been authorized to
make any statement concerning the information contained herein other than as set forth herein, and any such statement,
if made, may not be relied upon. This document is strictly confidential, is intended only for the person to whom it has
been and may not be shown, reproduced or redistributed in whole or in part (whether in electronic or hard copy form) to
any person other than the authorized Recipient, or used for any purpose other than the authorized purpose, without the
prior written consent of Capital Dynamics.

The Recipient should not construe the contents of this document as legal, tax, accounting, investment or other advice.
Each investor should make its own inquiries and consult its advisors as to any legal, tax, financial and other relevant
matters concerning an investment in any fund or other investment vehicle. Capital Dynamics does not render advice on
tax accounting matters to clients. This document was not intended or written to be used, and it cannot be used by any
taxpayer for the purpose of avoiding penalties which may be imposed on the taxpayer under said individuals tax laws.
Federal and state tax laws are complex and constantly changing. The Recipient should always consult with a legal or tax
adviser for information concerning its individual situation.

When considering alternative investments, such as private equity funds, the Recipient should consider various risks
including the fact that some funds may use leverage and engage in a substantial degree of speculation that may increase
the risk of investment loss, can be illiquid, are not required by law to provide periodic pricing or valuation information to
investors, may involve complex tax structures and delays in distributing important tax information, often charge high fees,
and in many cases the underlying investments are not transparent and are known only to the investment manager. Any
such investment involves significant risks, including the risk that an investor will lose its entire investment.

By accepting delivery of this document, each Recipient agrees to the foregoing and agrees to return the document to
Capital Dynamics promptly upon request.

For more information go to www.capdyn.com
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