Renewables
The real energy revolution in the US
Joachim Klement

20 June 2019

Head of Investment Research

Ask anyone about the US energy revolution and people will talk about the country’s rise
to the biggest oil producer in the world. But behind the scenes, a green revolution is
taking shape with solar PV and wind energy already amongst the cheapest sources of
electricity in most parts of the US. With more and more states and municipalities reacting
to the current Federal administration’s withdrawal from the Paris Climate Accord by
committing themselves to ambitious climate change goals, renewable energy is one of the
most attractive investment areas in the country. Whether it is stable income from solar
PV and onshore wind farms or more growth-oriented investments in batteries and
electricity storage, we think renewables have a bright future in the US.
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The energy revolution everybody talks about
For many, President Trump boosting oil and
coal was tantamount to the end of Dr
Strangelove, when the bomber captain goes
hurtling towards planetary oblivion sitting
astride a humungous nuke. At the very
minimum, it seemed a case of filing
renewables in the US under “forget for the
next four years”. But despite Trump’s
Thermidorian reaction, the renewables
revolution continues unabated. Or, at least,
little abated. Certainly, there’s still much to
excite investors in this still-dynamic sector.

Fig 1:

With the development of shale oil and shale
gas as a source of energy, the US has
overtaken Russia and Saudi Arabia in 2018
to be the largest oil producer – indeed the
largest energy producer – in the world (see
Fig. 1). At the end of 2018, the US become a
net oil exporter for the first time in 75
years.1

The US has become the world’s largest oil producer

Source: Bloomberg, Fidante Partners.

https://www.bloomberg.com/news/articles/201812-06/u-s-becomes-a-net-oil-exporter-for-thefirst-time-in-75-years
1

Google the term “US energy revolution” and
you get a plethora of results on how the US
has become the largest oil producer in the
world, which seem to confirm initial
impressions.
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This is at the expense of OPEC and Russia,
the influence of which is declining. According
to the St. Louis Fed, “while OPEC members
represent a large portion of oil production, a
number of other countries – including the US
– account for 58% of the oil production and
are not part of the OPEC agreement to
reduce production.”2 Effectively, OPEC lost its
war against the US’s shale producers in the
mid-point of this decade, after trying to force
them out through playing beggar-thyneighbour. Although many US shale
companies did indeed go bust, others
invested in technologies which allowed them
to produce more oil with fewer rigs “bringing
down their break-even oil price from over
$80 per barrel in 2014 to $50-$60 per barrel
at present”.3 Turns out the US oil industry
has deep pockets and great engineers.
This victory is further reinforced by the
current US administration’s support for the
production of fossil fuels, in order to ensure
cheap energy supply and energy
independence for the country.
All this seems to reinforce the headlines:
Google got it right. But there’s more going
on than can be easily captured by an internet
engine and a simple set of search
Fig 2:

parameters. After all, if there was, we would
all be out of a job. This is why it is important
to go beyond the headlines and the photoops of Mr Trump in a hard hat.
First, this energy revolution is highly
vulnerable to lower oil prices because
marginal production costs for shale oil in the
US is typically around $50/bbl. (see Fig. 2).
That wasn’t a problem in 2018, when the
average price for a barrel of crude oil was
$65/bbl., and prices peaked in September
just shy of $73/bbl. for WTI, but at current
oil prices (about $55/bbl. for WTI),
production in the STACK, Bakken and
Denver-Julesburg shale oil fields has become
a loss-maker. This means that energy
producers in these regions will face losses or
have to shut down existing rigs until prices
are high enough for profitable extraction
again.
Because these adjustment processes take
about six to 18 months, from a supply
perspective it is unlikely that oil prices will
rise substantially in 2019. On the demand
side, prices will likely further be dampened
by a slowing global economy, giving us a
negative outlook on oil prices for most of
2019.

Breakeven prices for US shale oil production

Source: Bloomberg, Fidante Partners.

Is OPEC Losing Its Ability to Influence Oil Prices?
https://www.stlouisfed.org/on-theeconomy/2017/march/opec-losing-abilityinfluence-oil-prices
2

3

https://www.forbes.com/sites/greatspeculations/2
017/06/02/opecs-influence-on-oil-priceswaning/#1e082b264eb0

PAGE 4

The real energy revolution in the US
Last December, the US Senate confirmed
Bernard McNamee, fossil fuel advocate and
climate sceptic, as head of the Federal
Energy Regulatory Commission. In his
previous position at the Department of
Energy, he played a key role in supporting
uneconomic coal and nuclear plants. That in
itself would seem to signal the energy
revolution has been thrown into reverse. Yet
there is reason to believe that history will
remember McNamee as a King Canute figure,
if he is remembered at all.
When it comes to the US’ broader energy
mix, the President’s headline-grabbing love
affair with traditional energy provision is
running against the prevailing wind.
According to Bloomberg New Energy Finance
(NEF), the Trump administration’s goal “of
boosting the economics of existing nuclear
and coal-fired power plants [has been
opposed by] US power market operators, gas
plant owners, and renewables proponents,
among others”.4
More importantly, what we’re seeing is not
simply passive opposition, but the further
development of positive alternatives. The
real energy revolution in the US has been
underway for some time but has,
Fig 3:

paradoxically, been accelerated by the
decision of President Trump to withdraw
from the Paris Climate Accord.
Many states and municipalities in the US
already had in place targets for renewable
energy production at the local level (see Fig.
3). After the withdrawal from the Paris
Climate Accord, more states and
municipalities stepped up their efforts to
foster a green energy revolution or
accelerated the build-up of renewable energy
(see California and Texas examples, below).
Additionally, private initiatives, such as
‘America’s Pledge’ by former New York City
mayor, Michael Bloomberg, and former
Governor of California, Jerry Brown, try to
accelerate the green revolution in order to
achieve the Paris goals without federal
assistance. By the end of 2018, 21 states,
142 cities and 1,361 corporations across the
US had committed to climate pledges. These
entities are together responsible for 43% of
US greenhouse gas emissions – almost as
much CO2 emission as India. According to
America’s Pledge, with these commitments
the US is on track to achieve the goals it
committed to without the help of the Federal
government.5

Entities with clean energy targets in the US

Source: American Council for an Energy-Efficient Economy, LBNL, World Resources Institute.
4

Bloomberg New Energy Outlook 2018.

See https://www.latimes.com/opinion/op-ed/laoe-brown-bloomberg-climate-summit-20180912story.html
5
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Two areas that will have an impact on the sector are the withdrawal of tax incentives and
the implementation of tariffs: the latter negative; the former, paradoxically, will have a
positive medium-term effect on supply.

Taxation
The phase out of federal tax incentives will drive growth across all market segments from
2019, and support 173GW of clean energy capacity additions over 2018-25,6 as companies
rush to get their developments through before the incentives disappear. These comprise:
The Investment Tax Credit (ITC), applicable to utility-scale, commercial, and leased
residential PV systems. This is scheduled to step down from 30% to 26% in 2020, 22% in
2021, and 10% in 2022 and beyond. The personal credit follows the same path but expires
in 2023.
The Production Tax Credit (PTC) for wind is already being phased out (otherwise known
as the PTC stepdown). Projects “commencing construction” in 2018 receive 60% of the
$23/MWh credit. The credit falls to 40% in 2019 and is eliminated for projects
commissioning in 2020 or beyond.
Nevertheless, this phase out may not be a done deal. The Democrats taking control of the
House of Representatives in January has “ignited rumours that the investment tax credit
and production tax credit could be re-opened for extension (by proponents) or early
termination (by opponents); while further modifications to the credits are always possible,
a divided Congress makes it difficult for either side to prevail.”7
There is a possibility that tax credits could be extended, perhaps as part of broader horsetrading on budget measures, as was the case in 2015, although the earliest this would
likely occur is towards the end of this year. However, it must be emphasised that, while
tax credits could be extended as part of such legislative barter, the positive investment
case for renewables is not premised on hand-outs – a case we have previously made.

Tariffs
As in so many other areas, the ongoing trade war is more unambiguously negative for
renewables. In September 2018, the US imposed tariffs on another $200bn of Chinese
imports, with particular impacts on the PV industry. China hit back with tariffs of up to
10% on $60bn of US exports, including Lithium-ion batteries and PV inverters. As things
stand, it is unlikely that these tariffs will be lifted anytime soon.

6
7

2H 2018 U.S. Renewable Energy Market Outlook, Bloomberg NEF.
Ibid.
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The force that drives the green age
Analysts estimate that renewables will supply
55% of US energy by 2050. This green
energy revolution in the US is not driven by
idealism, but by business interest and costs.
Powered on by constantly evolving
technology, leading to ever-cheaper energy
production, utility-scale PV and wind – the
most prevalent renewables in the US – are
already cheaper than building new largescale coal and gas plants in US. Indeed, the
tipping point (where renewable production
becomes cheaper) for renewables versus
existing gas power generation is predicted to
happen in 2027.8
Fig 4:

Last year, the levelised cost of electricity
(LCOE)9 for an onshore windmill was 6%
cheaper than for natural gas and 24%
cheaper than for coal, and these gaps will
widen to gulfs over the coming years (see
Fig. 4). Utility-scale PV plants produced
energy at roughly the same price as modern
gas power plants and at costs 18% below a
coal powered plant. Utility PV sits on the
cusp of a three-year accelerated growth
spurt, as developers rush to beat the 2023
ITC deadline. Bloomberg NEF expects 72GW
of capacity to be commissioned between
2018 and 2025 in this area.

Solar and wind are cheaper sources of energy

Source: Bloomberg NEF, Fidante Partners.

Offshore wind is gathering momentum,
although has some catching up to do on its
onshore sibling. The US could install 22GW
offshore by 2030 with stable policies,
according to the Department of Energy,
although Bloomberg expects a more modest
11.4GW cumulative installation by then, with
new capacity focused on the Northeast. One
spoke in this wheel (or turbine) is that it is
unclear who in the value chain will be
responsible for building and funding
transmission lines, as this is virgin territory.
A further problem is the Jones Act, requiring
that vessels transporting goods between US
ports be owned by US firms, and operated by
US crews. “Europe is the most seasoned
offshore market and developers would prefer
to use foreign vessels, because currently
there is no US vessel capable of installing

offshore turbines,” reckons Bloomberg NEF.10
Until issues such as this are resolved,
onshore still has the advantage. And, as
we’ve previously noted, while offshore costs
are coming down more quickly than other
renewables, offshore will still be more
expensive than onshore well into the next
decade, and the gap opens once again
towards 2040, as cost efficiencies level off
for offshore while increasing for onshore.
Onsite commercial and institutional PV
growth is expected to pick up this year, after
a dip last year on the back of breakneck
growth the preceding period.11
Key developments are best illustrated by
looking at how this is playing out in two
pivotal states – and ones with very different
political leaderships: California and Texas.

Data in this section is from Bloomberg New Energy Outlook 2018, unless otherwise stated.
The net present value of the unit-cost of electricity over the lifetime of a generating asset.
10
2H 2018 U.S. Renewable Energy Market Outlook, Bloomberg NEF.
11
Ibid.
8
9
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Case study 1: California über alles
California has been a long-time driver of
environmental protection within the US. The
state legislature has recently introduced
several laws to boost clean energy
production; the most important being SB100,
which mandates that by 2026 the state
produces 50% of its electricity from
renewable sources, 60% by 2030, and a
target of 100% carbon-free electricity by
2045.12 The state’s utilities have exceeded
previous targets, which is why they keep
getting raised. Most have already met their
2020 targets.

I am Governor Jerry Brown, my aura
smiles and never frowns. Soon, I will be
President.
Dead Kennedys, California Über Alles
(1978).

State guaranteed subsidies for wind and
solar are protected until at least 2023. While
utility-scale solar PV and onshore wind are
already the cheapest energy sources in the
state, Bloomberg NEF believes that last year
saw them become cost competitive even
without subsidies, and that by 2023
Fig 5:

unsubsidised solar PV could become
California’s cheapest source of electricity
(See Fig. 5). It expects the state’s utilityscale PV LCOE to fall below $30/MWh for
projects commissioned in 2020, and that
LCOEs will approach $25/MWh by 2023 for
those projects with a 30% ITC rate. The
higher renewables targets enshrined in
SB100 will support an additional 14GW of
new solar by 2025, reckons Bloomberg.
While economics favour solar over wind in
the state, wind LCOEs should fall to
$36/MWh for projects financed in 2019 to
come online for the last year of PTCsubsidised build. The federal Bureau of
Ocean Energy Management has identified
three potential sites for offshore wind
development for evaluation, although the
depth of the continental shelf and rights to
access federal waters may be problematic.
These developments are producing a knockon effect in energy storage. Californian
battery manufacturer Stem Inc’s signature
product, Athena, combines batteries and
artificial intelligence to manage energy use
for commercial customers. Chief Executive
Officer John Carrington is quoted as saying:
“California has been at the front of most
regulatory activities. They required utilities
to add storage and took other actions to help
the industry get off the ground.”13

California electricity costs

Source: Bloomberg NEF, Fidante Partners.

Data from 2H 2018 U.S. Renewable Energy
Market Outlook, unless otherwise stated.
12

https://about.bnef.com/blog/stem-sees-solarplus-storage-plus-ai-winning-combo-qa/
13
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Case study 2: Texas oils the wheels of renewables
It’s not only the progressive states such as
California in the vanguard of the green
energy revolution. Even the home state of
the US oil industry, Texas, is in on the act.14
Wind
The big deal in Texas is wind power. Under
Governor Rick Perry, who now heads the
Department of Energy, Texas became the
largest producer of wind energy in the
country, surpassing coal power in 2017.15
The large open plains in Western Texas
provide a cost-effective source of onshore
wind energy. Texas wind costs continue to be
among the lowest in the world, with projects
funded in 2018 estimated at $18/MWh. Even
after the PTC phase-out, Texas wind costs
will undercut the operating costs of many
incumbent generators within Ercot – the
Electric Reliability Council of Texas, which
manages 90% of Texas’ electrical load.
Without subsidies, wind energy in Texas is
already competitive with other sources of
electricity and, this year, unsubsidised wind
Fig 6:

energy will become one of – if not the –
cheapest source of electricity in the state.
Solar
Solar energy is more expensive but, with
subsidies guaranteed until 2024, it is at least
competitive with other sources of energy.
The tapering of subsidies has caused an
expanded pipeline, in order to take
advantage of them before they disappear,
and this is expected to bring 5.8GW online
between 2020 and 2023.
Some 2.4GW of wind and solar under
development in Texas have corporate offtake
agreements, which will increase the odds of
receiving backing for the 80% of those not
yet financed. Wind and solar levelised costs
will converge around $25/MWh in 2023 (see
Fig. 6). While wind will remain the cheaper
alternative after the ITC phase down,
Bloomberg NEF believes.

Texas electricity costs

Source: Bloomberg NEF, Fidante Partners.

Data from 2H 2018 U.S. Renewable Energy
Market Outlook, unless otherwise stated.
14

15

https://www.houstonchronicle.com/business/energ

y/article/Texas-wind-generation-keeps-growingstate-13178629.php
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The US is going green
If even Texas is going green, we should not
be surprised that the US as a whole is
increasingly doing so for pure economic
reasons. Bloomberg NEF estimates that coal
and oil as a source of electricity will
disappear pretty quickly (see Fig. 7), while
natural gas continues to be an important
source of energy.

Fig 7:

The overall share of fossil fuels in US
electricity production is expected to decline
from 62.7% in 2018 to 56% in five years’
time and about 34% in 2050.
The main drivers of this decline in fossil fuels
is that existing plants will continue to run
until their expected retirement date but then
be replaced by cleaner sources of energy. In
this context, it’s instructive to look at what’s
happening with coal.

Coal is on its way out

Source: Bloomberg NEF, Fidante Partners.

Dethroning King Coal
Despite all the hoo-ha about the return of
the black stuff, coal is no longer competitive
and is mostly a legacy source of energy
production that is relevant for energy
production in the Southeast of the US –
coincidentally a region that overwhelmingly
voted for the current US administration.
Even that looks vulnerable as an electoral
strategy. The US added about 2,000 coal
mining jobs since Trump took office, “but
economists say the change is not statistically
significant. The export-fueled bump in coal
production and coal-mining employment is
forecast to fade in 2019,”16 reports CNBC.
Although there are more than 50,500 people
employed in coal, that’s a fraction of the
800,000 in the 1920s, or even the 80,000 as
recently as 2000. Miners are saying ‘wait and
see’ for 2020 as the coal rebound looks like
the fossilised equivalent of the dead cat
bounce.17
https://www.cnbc.com/2018/08/23/trump-saysthe-coal-industry-is-back-the-data-sayotherwise.html
16

17

https://eu.northjersey.com/story/news/politics/ele

Other structural features militate against a
revival of coal, not least because this
generation of plants are coming to the end of
their working life: “Due to a coal build boom
in the late 1970s, the average age of
operating US coal plants is 40 years...
Although there are advanced methods of
refurbishing coal that allow for longer
lifespan, poor plant profitability will deter
those investments. We see 86GW of coal
retiring through the mid-2020s, replaced by
advanced combined-cycle gas plants, gas
peakers and renewables.”18
The natural replacement for fossil fuel
electricity generation is neither nuclear nor
hydro, but renewables such as solar PV and
wind, which are seeing an ever-rising market
share (see Fig. 8).

ctions/2018/10/24/coal-mine-workers-votedonald-trump-2020-its-unclear/1381341002/.
18
Bloomberg New Energy Outlook 2018.
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Fig 8:

50% or more of new capacity is clean

Source: Bloomberg NEF, Fidante Partners.

The investment case is strong
Investments in renewable energy in the US
present a strong growth case, despite the
current federal administration. Guaranteed
subsidies over the next few years should
support high profitability of utility-scale solar
PV and onshore wind farms, producing stable
cash flows. Because feed-in tariffs for
renewable energy are typically linked to
inflation, these cash flows have an element
of inflation protection which increases
attractiveness for investors.
One concern of investors is that increasing
capacity additions for solar and wind energy
may lead to oversupply and falling electricity

prices. This is a justified concern, given that
solar power plants are expected to account
for about one third of new capacity installed
in the next five years and almost half of the
new capacity installed until 2050. Similarly,
wind power plants are expected to account
for around one quarter of new capacity until
2050.
However, in many states these concerns are,
in our view, unjustified since subsidies are
guaranteed by law until at least 2023, and
quite possibly well beyond. What’s more,
there’s also a potential for extension of tax
credits at the Federal level (see above).

Areas with higher growth potential
However, not everywhere is the case for the
green revolution as advanced and
economically viable as solar PV and onshore
wind. While investments in solar PV and
onshore wind can provide investors with
stable cash flows and relatively low volatility,
other areas promise higher growth rates and,
with them, higher potential returns.

Residential solar
One area where there is substantial
development possible in the future is
residential solar energy. The average cost of
installing 1 Watt of solar power on the
rooftop of a private home in the US is about
twice as high as in Germany and Australia
and about eight times as high as in China.
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Fig 9:

Residential solar PV is expensive in the US

Source: EnergySage, Solarchoice.au, BSW-Solar, Company filings, Bloomberg NEF, Fidante Partners.

This higher cost of rooftop solar PV in the US
is due to a lack of subsidies and other
incentives to install rooftop solar panels, an
immense amount of red tape and the
additional cost this implies. The regulatory
approvals needed to install rooftop solar
panels in the US is significantly higher than
in Germany, Australia, and China. The
Department of Energy has reported that
costs such as instillation, financing and
permits now make up more than half the
price tag of installed solar power.19 As long
as these regulatory hurdles remain, there is
limited growth in rooftop solar PV in the US.
While there are initiatives in play to reduce
this,20 at the moment the cost barriers
remain in place (see Fig. 9). But if they are
eased, there is great upside potential.
Energy storage and utility-scale
batteries also have great growth potential.
It’s an exciting area of the market: the
potential answer to the main technological
challenge from the rise of renewable energy
– that the sun does not shine at night and
the wind does not blow consistently.
Unfortunately, this means that the electricity
production from wind and solar does not
coincide with the time of the day when the
energy is actually needed. This is what
makes batteries so pivotal to the success of
www.scientificamerican.com/article/red-tapeand-installation-prove-biggest-challenge-to-solartoday/
20
For instance, the Solar Automated Permit
Processing (SolarAPP). See
19

renewables development overall:
“Renewables plus batteries operating
together as virtual dispatchable units allow
deeper renewables penetration and eat into
the most valuable operating hours for coal,
gas and nuclear.”21
This will transform the economic case for
batteries in both the vehicle and the
electricity sector. Bloomberg analysts
anticipate 184GWh of installed battery
capacity in the US system by 2050, of which
93GWh will be utility-scale, and a further
91GWh deployed behind-the-meter alongside
small-scale PV systems. However, even by
mid-century, gas plants may remain an
important source of ‘peaker’ flexibility, due
mainly to its low price.22 That said,
technology could still surprise on the upside,
and regulatory action could well constrain
gas to a smaller role than its simple
economic viability.
This means there is a growing need for
batteries and, thanks to advances in
technology, the economics of these largescale batteries are becoming increasingly
attractive. Battery prices fell almost 80%
between 2010 and 2017, and Bloomberg
reports a 24% drop between 2016 and 2018
– faster than they had anticipated. As a
result, expected growth rates for batteries in
http://www.thesolarfoundation.org/wpcontent/uploads/2018/09/SolarAPP.pdf
21
Bloomberg New Energy Outlook 2018.
22
Ibid.
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the US are extremely high. Over the next 30
years, small scale battery capacity is
expected to grow by an average of 16%,
utility-scale battery capacity tipped to grow
by 12.5% with growth rates reaching 30%
and 22% respectively.
Stationary storage battery demand is
eclipsed by demand for electric vehicles,
expected to exceed 1,500GWh in 2030. This,
however, poses supply problems, according
to Bloomberg NEF: “There is a chance of
supply bottlenecks in the near term as
miners and refiners struggle to match
soaring demand with enough quality
products. However, in the medium to long
term we do not believe lithium supply will be
major risk factor in our outlook. In contrast,
cobalt [a necessary component of lithium
batteries] supply poses a much more serious
question. The long lead time to establish new
mines, and the concentration of world cobalt
reserves in the Democratic Republic of the
Congo mean there is a more acute possibility
of supply shocks in the early 2020s. Large
investments in new mines will be needed. If

these fail to materialise, cobalt prices could
continue to spike.”23
Both industry and academia are rising to the
challenge. We’ve previously reported that
“academics at Manchester University, where
graphene was invented, are working with a
number of commercial partners,
including Rolls-Royce, Sharp and Morgan
Advanced Materials to see how the material
can be used to develop durable batteries. In
the US, Tesla is building the biggest battery
factory in the world, to become the biggest
battery manufacturer.24 Elon Musk made an
uncharacteristic foray into the media
spotlight last May to claim that the Renoarea Gigafactory was producing a “sustained
rate” of 3,000 battery packs per week,
reducing the time it takes to make a pack
from seven hours to 70 minutes.25
Panasonic, the world’s largest lithium-ion
battery manufacturer, also has significant
production operations in the US. Investment
routes into this include power bonds to fund
a battery infrastructure projects or shares in
energy storage investment vehicles.

Fig 10: Energy storage with strong growth potential

Source: Bloomberg NEF, Fidante Partners.

Bloomberg New Energy Outlook 2018.
https://cleantechnica.com/2019/01/20/teslagigafactory-1-timeline-a-deep-dive/
23

25

24

https://eu.usatoday.com/story/money/cars/2018/
05/03/teslas-battery-gigafactory-hits-new-outputlevels/576017002/
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Summary and conclusions
While the US has become the world’s largest
oil producer, another US energy revolution is
underway in renewable energy. Despite the
much-publicised measures of the current
administration to turn the country and clock
back to fossil fuel consumption, states,
municipalities and businesses in the US
continue to invest in renewable energy.
From an economic perspective, renewable
energy in the US is already competitive –
particularly with its most prevalent forms of
utility-scale solar PV and onshore wind.
Given the legally binding commitments of
different states in the US to increase the
share of renewables in the energy mix, the
risk of overcapacity is limited at the moment,

which means that investments in these two
areas can provide attractive and stable
returns with limited downside risk.
There are other areas that have potentially
higher growth rates and return expectations,
such as residential solar PV and energy
storage, but enhanced returns also mean
enhanced risks in these instances. While
residential PV is limited by both cost and red
tape, the important thing with energy
storage is that it isn’t a ‘nice to have’:
efficient, large scale and economically viable
energy storage is a ‘must have’ if renewables
are to keep eating away at the US energy
mix. And that will remain the case, whatever
your opinion of Elon Musk.
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Counterparties or Professional Clients (for the purposes of the

acts as market maker and accordingly Fidante Partners may

FCA rules) only and it is not available to Retail Clients. It is

own net long or short positions exceeding 0.5% of the total

being distributed (a) in the United Kingdom to, and is directed

issued share capital), Corporate Appointments. The Market

only at, persons who are (i) investment professionals as

Making Stocks will indicate any other equity interests held by

defined in Article 19 of the Financial Services and Markets Act

Fidante Partners or a member of the Challenger Group.

2000 (Financial Promotion) Order 2005 (the "Promotion
Order") or (ii) are persons to whom this marketing
communication may otherwise lawfully be issued or passed on
or (b) outside the United Kingdom to, and is directed only at,
persons to whom this marketing communication may be
lawfully issued or issued without compliance with any filing,
registration, approval or other requirement in the relevant
jurisdiction, and in each such case without the inclusion of any
further warnings or statements as required by the Promotion
Order, or other applicable law or regulation, which are not
included in this marketing communication (all such persons
together being referred to as "relevant persons"). Neither this
marketing communication nor any of its contents may be
received by, acted on or relied on by persons who are not
relevant persons.

Fidante Partners or a member of the Challenger Limited group
may have an economic interest (for example, minority equity
interest or fee entitlement) in investment managers of the
funds of which it provides services (such as corporate finance,
listing sponsorship, market maker, corporate broker,
bookrunner and administrative and support services). The
Corporate Appointments also indicates whether Fidante
Partners or any member of the Challenger Limited group holds
more than 5% of the total issued share capital of the issuer.
Fidante Partners is remunerated by fees for services provided
and may be entitled to a share of profits from these
investment managers and third parties. There is no direct link
between the remuneration of individuals at Fidante Partners
and the recommendations or transactions tied to services
provided by Fidante Partners. Fidante Partners does not

No part of this marketing communication may be published,

produce buy, sell or hold recommendations with respect to

distributed, extracted, re-utilised or reproduced and any

specific securities. Unless otherwise stated, this

attempt to do so may be restricted or prohibited by law.

communication will not be regularly updated.

Recipients are required to inform themselves of, and comply
with, all such restrictions or prohibitions and none of Fidante

Please click here for the Fidante Partners research policy.

Partners or any other person accepts liability to any person in

This marketing communication does not constitute a personal

relation thereto.

recommendation or take into account the particular

Fidante Partners does not produce independent investment
research within the meaning of the FCA Handbook of Rules
and Guidance.

Accordingly, this marketing communication is

non-independent research within the meaning of those rules,
which means it is a marketing communication under the
Markets in Financial Instruments Directive (“MiFID”) and it has
not been prepared in accordance with legal requirements
designed to promote the independence of investment
research, and it is not subject to any prohibition on dealing
ahead of the dissemination of investment research. However,
Fidante Partners has policies, internal organisational and
administration arrangements and information barriers to
prevent or manage the conflicts which may arise in the
production of non-independent research, including preventing
dealing ahead. This includes physical and electronic

investment objectives, financial situation or particular needs of
any specific recipient. It is not intended to provide the sole
basis for any evaluation of an investment decision. Your
attention is drawn to the date of issue of this marketing
communication and of the opinions expressed herein. Before
acting on any advice or recommendations in this marketing
communication, recipients should consider whether it is
suitable for their particular circumstances and, if necessary
seek professional advice, including tax advice. Recipients of
this marketing communication should note that: All
investments are subject to risk; the value of shares may go
down as well as up; you may not get back the full amount that
you have invested; past performance is not a guarantee of,
and cannot be relied on as a guide to, future performance;
fluctuations in exchange rates could have adverse effects on
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the value or price of, or income derived from, certain

not undertake to provide any additional information, update or

investments.

keep current information contained in this marketing

This marketing communication is for informational purposes
only and does not constitute, and should not be viewed as, an
offer, invitation or solicitation in respect of securities or related
other financial instruments nor shall it be construed as a
recommendation for Fidante Partners to effect any transaction
to buy or sell securities or related financial instruments on
behalf of any recipient nor shall it, or the fact of its
distribution, form the basis of or be relied upon in connection
with, any contract or commitment in relation to such action.
The securities that may be described in this marketing

communication, or to remedy any omissions in or from this
marketing communication. There are a number of factors that
could cause actual results, developments, financial targets and
strategic objectives to differ materially from those expressed
or implied by statements in this marketing communication.
Fidante Partners, nor any other person intends, and no person
assumes any obligations, to update information or statements
set forth in this marketing communication. You should not
place reliance on forward-looking statements which speak only
as at the date of this document.

communication may not be eligible for sale in all jurisdictions

Where references to external resources such as internet

or to certain categories of investors.

websites are provided these are for reference purposes, and

This marketing communication is based upon information
which Fidante Partners considers reliable, but such information
has not been independently verified and no representation is
made that it is, or will continue to be accurate or complete and

the external resources are not intended to be included as part
of this publication; Fidante Partners plc has not checked and is
not responsible for any external content, and makes no
representation as to its reliability or accuracy.

nor should it be relied on as such. This marketing

Any dispute, action or other proceeding concerning this

communication is not guaranteed to be a complete statement

marketing communication shall be adjudicated within the

or summary of any securities, markets, documents or

exclusive jurisdiction of the courts of England. All material

developments referred to in this marketing communication.

contained in this marketing communication (including in this

Any statements or opinions expressed in this marketing
communication are subject to change without notice. Neither

disclaimer) shall be governed by and construed in accordance
with the laws of England and Wales.

Fidante Partners, any member of the Challenger Limited group
nor any of their directors, officers, employees or agents shall
have any liability (including negligence), however arising, for
any error, inaccuracy or incompleteness of fact or opinion, or
lack of care, in this communication's preparation or
publication; provided that this shall not exclude liability which
Fidante Partners has to a customer under the Financial

Fidante Partners Europe Limited
Authorised and Regulated by the Financial Conduct Authority
Fidante Partners Europe Limited trades as "Fidante Partners"
and "Fidante Capital".

Services & Markets Act 2000 or under the Rules of the

Registered Office: 1 Tudor Street, London EC4Y 0AH.

Financial Conduct Authority.

Registered in England and Wales No. 4040660

This marketing communication contains certain forwardlooking statements, beliefs or opinions. These statements
concern future circumstances and results and other
statements that are not historical facts, sometimes identified
by the words "believes", "expects", "predicts", "intends",
"projects", "plans", "estimates", "aims", "foresees",
"anticipates", "targets", "may", "will" and similar expressions.
Such statements reflect current views with respect to future
events and are subject to risks and uncertainties because they
relate to events and depend on circumstances that will occur
in the future. These forward-looking statements are based on
current plans, estimates, projections and expectations. These
statements are based on certain assumptions that, although
reasonable at this time, may prove to be erroneous. No
statement in this marketing communication is intended to be a
profit forecast. No representations or warranties, express or
implied, are given as to the achievement or reasonableness of
and no reliance should be placed on, such statements,
including (but not limited to) any projections, estimates,
forecasts or targets contained herein. Fidante Partners does

