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Insight
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Editor’s letter

There is real energy
for the transition

James Linacre

james.|@peimedia.com

ith so much having been subject to reappraisal over the last year or

s0, it is heartening to see that investors’ determination to tackle the

climate crisis through greener, more sustainable infrastructure has not
waned. If anything, the industry’s resolve has been redoubled.

Global investment in the energy transition surpassed $500 billion for the first
time in 2020. That this record investment was achieved in the face of covid-19
makes it all the more remarkable — and encouraging. The long march from dirty
power supplies to cleaner, renewable generation continues. China is playing a
significant role in this. The country
remains the world leader in this . .
k& Itis not just
investors who are
excited, but also
governments on

every continent 7J

field and solar now accounts for 16.6
percent of its power generation mix.

Although solar attracted almost
$150 billion of investment globally,
more than $140 billion was invested
in wind power, with offshore wind
enjoying a record year. The US has
lagged behind on offshore wind, but
there is now change in the air and hopes of significant growth.

Investors are also looking beyond generation. Batteries have a positive future
as part of the energy transition, while investors are also getting particularly
hyped up about hydrogen, where the prospects are promising. The key to
unlocking its undoubted potential may well be government support.

It is great to see, therefore, that it is not just investors that are excited, but
also governments on every continent. The election of Joe Biden as US president,
with all his promises of massive spending, including in support of the energy
transition, seems to exemplify the renewed gusto with which the climate crisis is
being tackled. We’ve picked out a few highlights.

Enjoy the report,
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James Linacre
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Insight

Key trends The energy transition picture is changing
rapidly as sustainability rises up the agenda

he last year could have seen the

energy transition take a back seat, but

investment increased to a record high,

notwithstanding the economic disruption

caused by covid-19, writes James Linacre.

The prospect of a green recovery from
this recession has excited investors, with governments
globally committing to action and President Joe Biden'’s
administration raising hopes as to what might be
achieved in the US.

Solar and wind power remain key pillars of the energy
transition, but there is much more to the space than
those two sub-sectors. Here are seven key themes to
keep abreast of as the transition picks up the pace.

Record investment in
the transition
Global investment in the low-
carbon energy transition topped
$500 billion for the first time last year.
BloombergNEF figures show $501.3
billion went into projects involving
renewable power, energy storage, EV
charging infrastructure, hydrogen
production and carbon capture and
storage projects, as well as end-user purchases of low-
carbon energy devices, such as small-scale solar systems,
heat pumps and zero-emission vehicles.

The majority of this - more than 60 percent - was
invested in renewable energy. Global new investment
in renewables remains remarkably steady - it was
$303.5 billion in 2020 and ranged from $277 billion to

P
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$313 billion over the five years before that. In fact, it has
exceeded $250 billion for seven consecutive years.

Solar attracted $148.6 billion of investment, up 12
percent on 2019. Wind investment declined 6 percent
but was still $142.7 billion. Offshore wind actually
enjoyed a record year but was held back by a sizeable
fall in onshore wind commitments.

Renewables remain key...
China is a global leader in solar
power, producing more than
any other nation. Figures from
the International Renewable
Energy Agency show the country
produced 254,000MW
of electricity from solar

in 2020, well over triple
the amount produced by the
second-highest ranked country, the US.

“The share of solar energy in China’s power generation
mix increased by 16.6 percent in 2020 compared to
previous years and the 14th five-year plan envisages that
this should continue to increase,” says Ying Fu, an energy
and infrastructure lawyer at Linklaters.

Although wind investment dipped in 2020, it remained
higher than in any year before 2019. It was only in 2014
that global investment in wind power surpassed $100
million for the first time.

In 2009, investment in wind was less than $69 billion.
That was the year when Actis invested in its first wind
farm in Latin America: PESRL in Costa Rica.

Mikael Karlsson, partner and head of energy and
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Insight

infrastructure at Actis, notes how far wind technology has
come. When the firm invested in PESRL, the facility used
410KW turbines and had a total capacity of 24MW. "Our
latest wind farm in Brazil offers 10 times that capacity per
turbine, at 4.2MW," he says.

Such developments enable power to be sold
more cheaply. “These cheaper units of power have a
significant impact on economic development and offer a
sustainable energy source,” he adds.

€3 ...but there is plenty
'~ " beyond renewables, too
" Foryears, the energy
transition conversation has been
\ centred on renewables. The next
frontier appears to be batteries.
It remains difficult to buy large
assets in Europe, but Barbara
Weber, founding partner of B Capital
Partners, notes that there are growing
numbers of industrial players developing smaller-
scale assets on the continent that can be rolled up into
platforms.

“The sustainability aspect of batteries is very important
and more significant than most people seem to know,”
says Weber. “German coal power plants are still
generating over a quarter of total electricity in Germany
and are also used for the primary reserve when a
demand peak pops up. They run all year round with a
massive negative sustainability impact.”

The decarbonisation of the heat sector is another
exciting frontier. Peter Bachmann, managing director at
Gresham House, notes that many European nations have
district heating networks and can use energy-efficient
centralised equipment, but that countries such as the UK
are a long way behind.

"The UK government has not really tackled the heat
side of things,” he says. He believes air-source heat
pumps should be encouraged, as the government at
one point looked set to do.

“They could be a really great way of taking people off
oil,” he says. “There are a lot of people in the UK that still
use oil burners or use oil as their primary source of heat,
which is incredibly environmentally unfriendly.”

Christoph Bruguier, senior investment director at
Vauban Infrastructure Partners, notes that district heating
can go a long way to supporting the energy transition.
"For example, we have invested in a Norwegian district
heating and cooling asset that uses highly efficient and
environmentally friendly pumps,” he says. Waste-to-
energy is another interesting theme, he notes, as is
smart metering.

6 Infrastructure Investor ¢ May 2021

Breaking barriers to building
back better

Globally, governments are

united in their determination to
facilitate a strong, green recovery
from the pandemic. Where
covid-19 could have pushed

the climate change agenda down
the priority list, it has instead increased
people’s environmental and social
awareness.

“2020 was the most successful year for renewables
fundraising to date,” says Jeff DeBlock, partner at CBRE
Caledon. However, while managers and investors
are keen, and governments want to help, systemic
roadblocks are preventing the pace of development
from keeping up with interest. Permitting is causing
delays of a year or more.

“As a result, almost no market within Europe has hit its
targets for renewable generation over the past year and
the future doesn't look much better,” says Michael Ebner,
managing director of KGAL Investment Management.
He believes that governments will not be able to reach
their climate targets unless pervasive nimbyism can be
overcome, as it currently means project supply cannot
keep up with appetite from investors.

“The political intent is there,” says Daniel von Preyss,
executive director and head of private equity and
infrastructure at Impax Asset Management. “We have
the money and we know how to employ it. But we are
lacking a permitting structure that provides the certainty
we require in order to fulfil what government, and the
public, has tasked the private sector with achieving.”
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Boost from Biden much smaller in scale, have a much lower total capex
The election of Joe Biden, who cost than a landed LNG facility and, over time, are
has promised a $2 trillion green potentially mobile,” notes Ortega.
stimulus, as US president : “In some emerging markets, such as in parts of
should provide a welcome , Asia-Pacific and India, coal continues to be the fuel
shot in the arm for energy ' source when demand ramps up, so making that
transition efforts. Although such transition from coal to gas is a material step in the
decarbonisation evolution.”

efforts have been underway
Voccola agrees that natural gas can play a key role,

in the country for well over a

decade, Mark Voccola, senior even in developed economies such as the US. He
managing director at Ardian believes gas is “a great partner for renewables”.
Infrastructure, believes Biden's presidency “will likely “The availability of cheap natural gas has enabled
create tailwinds behind renewables by dint of more renewables to grow in the US over the past decade,” he
favourable legislation or rulemaking”. says. “And it will be around for decades because it will
If permitting is made easier, for example, then that is take time for renewables to gain further market share.”
one obvious area of potential improvement. “The Biden In that sense, natural gas can provide a stopgap
administration has certainly made it clear that it views the  solution while technologies are developed and new
energy transition as an important priority,” notes Chris solutions emerge to make renewables more efficient.
Ortega, managing director and head of Americas at Alternatively, it could be used where local weather
Morgan Stanley Infrastructure Partners. patterns do not lend themselves to dependency on
David Scaysbrook, managing partner at Quinbrook renewables.

Infrastructure Partners, is similarly confident of a Biden
boost, particularly when coupled with similarly ambitious ... with hydrogen as

international partners. He says: “There is no question agoal?

that, between the announcements from the Biden Hydrogen could be the

administration and other potential announcements long-term solution. Although

that may come out from other countries in the run- it is currently energy-intensive to produce,

up to COP26 in November, we will witness a level of Voccola's colleague, Ardian managing

commitment to decarbonisation that has never been director Amir Sharifi, believes two recent

seen before.” developments have changed the
dynamic.

"The first is that the levelised cost of

“ The Share Of SOlar energy renewable energy has dropped below the €15 per MWh

in China’s power generation price, which makes producing green hydrogen more
L. competitive,” he says. “The second is that governments
mix increased by 16.6 percent are now starting to back hydrogen.”
in 2020 ,, A That government supporF is particglarly importa.nt
ecause hydrogen production remains so expensive.
Ying Fu, Linklaters The EU and US both have ambitious hydrogen
strategies.
= Gas as a bridging fuel... Hydrogen can be seasonally stored and transported
\ Reducing coal usage remains cost-effectively over long distances by ship or pipeline.
| important, particularly in Asia- As a welcome bonus, it can also be transported using
» Pacific. Liquefied natural gas can existing infrastructure.
bring down coal consumption "We have functioning gas networks that can be used
markedly. to enable a low or no-carbon hydrogen future,” says
Although LNG has historically ~ Martin Bradley, senior managing director at Macquarie
been re-gasified in large Infrastructure and Real Assets. “Today, heating for
facilities on dry land, more domestic properties and industry accounts for half of
creative methods are starting to the UK's energy consumption... There is an obvious
come through. opportunity to blend hydrogen into the current natural
“Floating storage regasification units, for example, are gas network.” m
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Year in review Highlights from the past

12 months in the energy transition

Quinbrook launches
US solar platform
Quinbrook Infrastructure
Partners made a further
investment in US solar

by launching Primergy
Solar and was preparing
to launch a UK-focused
vehicle later in the year.
Primergy would acquire,
develop and operate
distributed and utility-
scale solar PV and battery
storage projects in North
America. Quinbrook made
the investment through its
Low Carbon Power Fund.

'Historic’ drop in investment
threatens energy transition
Investment in the energy sector
- conventional and renewable -
had been expected to increase
by around 2 percent in 2020,
but by late in Q2 expectations
were revised to a drop of 20
percent compared with 2019,
the International Energy Agency
said. That decline translates

to roughly $400 billion, which
executive director Fatih Birol
described as a "historic plunge”.
Investment in renewables was
expected to fall by 10 percent,
or $31.1 billion.

MAY 2020 JUN

IFM Investors commits to
net-zero emissions across
assets by 2050

IFM Investors committed to
reducing greenhouse gas
emissions across its assets

to net zero by 2050, as well
as becoming a net-zero
emissions organisation itself.
The fund manager said that
the commitment is aligned
with the goals of the Paris
Agreement and builds on the
undertaking it made to set
emissions reduction targets
for its Australian infrastructure
portfolio in 2018.

SEP OCT
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Australian government
de-prioritises wind and
solar investment

The Australian government
said it would no longer provide
funding to wind and solar
projects unless in cases of “clear
market failure”. Clean Energy
Council chief executive Kane
Thornton said it was “surprising
and disappointing” that the
roadmap failed to address the
barriers to accelerating further
deployment of wind and solar,
and that the statement was “no
substitute for a comprehensive
energy transition strategy”.



Three key takeaways
from the UK energy
white paper

The UK government finally

released its much anticipated
- and much delayed - national

infrastructure strategy and
an energy white paper, the

latter of which was described

by Cornwall Insight chief
executive Gareth Miller as
“the biggest change to the
energy markets since the

Electricity Act of 1989". A key
plank of the white paper was

the expansion of offshore
wind. It also included a
commitment to transition
completely from natural gas
boilers by 2035.

NOV DEC

South Korea's energy transition

policies ‘insufficient’ to meet goals

South Korea's energy transition plan would

see a gradual shift away from coal and nuclear
generation to gas and renewables, but the shift
will fall far below government targets, according
to Fitch Solutions. The research firm expected
non-hydro renewables - with offshore wind
showing the greatest growth potential - to
increase from 4.9 percent to 10.8 percent.

JAN 2021 FEB
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Stonepeak targets
Asia-Pacific with

new $3bn fund
Stonepeak Infrastructure
Partners was gearing

up to raise a diversified
Asia-Pacific infrastructure
fund targeting some

$3 billion, with a first
close expected in Q4.

The 12-year Stonepeak
Asia Infrastructure Fund
will invest in telecoms,
transportation, logistics
and energy transition,
seeking returns in the
high teens. A list of anchor
commitments was already
in the works, with the fund
targeting LPs in all markets.

MAR APR

Brookfield expects
impact strategy to
grow to $100bn
Brookfield Asset
Management's new
series of impact funds
was expected to grow
to up to $100 billion
over time, according to
chief executive Bruce
Flatt. Brookfield's Global
Transition Fund, its first
impact vehicle, will focus
on investments that
accelerate the world’s
transition to a net-zero
carbon economy.

A\ 4

Mirova set to target
€1bn with fifth
renewables fund
French renewables
fund manager Mirova
was set to launch its
fifth renewable energy
vehicle, targeting €1
billion in commitments.
It would follow broadly
the same strategy as its
predecessor but would
also be able to invest in
offshore wind and up
to 10 percentin OECD
countries outside
Europe.
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Morgan Stanley Infrastructure Partners’ Chris Ortega highlights the value to be
found in repurposing legacy assets to support new energy technologies

The outlook for renewable energy in-
frastructure in the US has never looked
more promising, especially now that
President Joe Biden’s administration
has re-joined the Paris agreement
and made green energy a top priority.
Chris Ortega, managing director and
head of Americas at Morgan Stanley
Infrastructure Partners, emphasises the
importance of investing to support the
whole value chain of technologies that
will facilitate the transition away from
carbon-intensive energy systems -—
and the infrastructure already in place
should be one of the first places to look.

With so many investors
putting money into the

May 2021

SPONSOR
MORGAN STANLEY
INFRASTRUCTURE PARTNERS

energy transition, is it possible
to take a differentiated
approach?

There is clearly a lot of money moving
into the space, so we have to think care-
fully about where the best investment
opportunity is. Certainly, with the eas-
iest places to invest — operating wind
farms, operating solar parks — returns
have been bid down to what I would
generally call uninteresting levels for
non-core investors, especially in devel-
oped markets.

We try to be really deeply themat-
ic in our focus areas. That means we
try to understand some of the trends
around the energy transition and look
for the secondary or tertiary derivatives
from those broader trends. In our ex-
perience, that is where you start to find
a more interesting risk/reward balance.

That means we are looking at where
the bottlenecks are with renewables
and how we can de-bottleneck. We are
looking at situations where there may
be some existing legacy assets and ask-
ing “how could that be repurposed to
support the energy transition?” It also
means that we are looking at new forms
of energy development and figuring
out how we can be an accelerant of
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Liquefied natural gas is sometimes seen as a 'bridging
fuel’ that will meet demand while greener systems are
developed. Does LNG have a place in a strategy to support
the energy transition?
Yes. When we think of how to accelerate the energy transition, reducing
coal usage remains a very significant step in that process, especially in Asia-
Pacific. And LNG plays a very big role in bringing down coal consumption.

Historically, we have seen LNG re-gasified in large, multi-billion-dollar,
landed facilities that replace base load power demand. That is impactful
and important and it certainly accelerates decarbonisation, but we are also
starting to see more creative uses around LNG, partly driven through
technology.

Floating storage regasification units, for example, are much smaller in
scale, have a much lower total capex cost than a landed LNG facility and,
over time, are potentially mobile. So, sometimes it is more cost-effective for
countries with more modest energy requirements to install an FSRU.

These units could also be used not just for base load capacity, but
potentially to supply peaking capacity in some countries. In some emerging
markets, such as in parts of Asia-Pacific and India, coal continues to be the
fuel source when demand ramps up, so making that transition from coal to
gas is a material step in the decarbonisation evolution. And FSRUs provide
a much faster solution in transitioning from coal to gas.

FSRU Independence, operated by Héegh LNG. Photo credit: Hoegh LNG

growth. That doesn’t necessarily mean
investing in just one project. It could be
that we act as a facilitator from a logis-
tical infrastructure perspective to help

the full value chain.

In terms of de-

bottlenecking, where are
the greatest opportunities to
make an impact?
On the encouraging side, we have seen a
nice ramp-up of wind and solar develop-
ment. But with renewable power, there
is the issue of transitioning from what
historically has been a hub-and-spoke
power generation system and repur-
posing that for what could be a much
more intermodal system.

Renewable development may occur
at a utility scale, but it has the potential
to be executed at a smaller scale as well.
For us, that means looking at solutions
that support the transition from a tra-
ditional hub-and-spoke system. That
could be batteries, that could be micro-
grids, or that could be improved smart
metering.

Where we immediately see an op-
portunity is around load balancing on
a localised basis, especially as more
potential supply centres are developed.
We may see industrial companies, col-
lege campuses, or other facilities having
their own microgrids. However, there
may be a third party that develops and
owns these microgrids as well that as-
sists with storage and load balancing.

Finally, we might start to think of
a business model where energy is a
service offering rather than a metered
consumable. That transformation is
something that gets me excited.

What is your approach to

emerging areas such as
energy storage?
Storage is something we are all trying
to figure out. The evolution of batter-
ies is on a really encouraging trajectory.
The analogy I would give is the evolu-
tion of solar PV panels: they started ata
really high cost, but over time, through
technology, we were able to drive down

May 2021 e Energy Transition 13
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costs to help facilitate the much wider
proliferation of solar. We are on that
sort of curve on the battery side.

What we are trying to do is think
through the situation in terms of where
cost will end up on a levelised basis and
work through some scenarios around
the technology, which is still nascent.
Our approach is to look for opportu-
nities where there are legacy assets.
We try to find opportunities where the
battery is a facilitator to help transition
power generation from, say, a gas-fired
facility to something that has more of a
renewable component to it.

What are the priority

areas for investment to
repurpose existing infrastructure
assets?
As we think about how we rebase our
energy supply, a good place to start is
to look at the infrastructure that is in
the ground already. We believe there
is potential in carbon sequestration
and hydrogen, for example, but there is
still a lot of work to do in terms of val-
idating technology and bringing down
costs. We think part of the solution is
figuring out how we repurpose existing
infrastructure — specifically pipelines —
to serve both of those needs.

Historically, one of the impediments
on the carbon sequestration side has
been the lack of CO2 logistics. There
isn’t really a hub-and-spoke network
to connect carbon projects to where
the sequestration sites will ultimate-
ly be located. At the same time, some
of the pipelines around our historical
natural gas supply centres in the US,
like the Barnett Shale in Texas, are now
under-utilised.

Existing pipeline operators have
been through the work already in
terms of securing the right of way, fig-
uring out where these lines should sit,
digging the ditch and putting them in
place. I think there is a really interest-
ing opportunity in looking at how we
could repurpose some of the pipelines,
especially in areas where those pipe-
lines are under-utilised.
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There would need to be some incre-
mental pipe laid in order to meet the
power plant or the refiner where we are
trying to capture carbon, but by some
studies that would only be 20 percent of
the cost of having to build a completely
new network to capture and move the
carbon. So, if there is an opportunity
to reduce the project spend by 70 or
80 percent, to us that seems like a com-
pelling place to spend time hunting for
investment opportunities.

Do you see opportunities
for investing in

infrastructure to facilitate the
use of hydrogen as an energy
source?
Hydrogen has gone from something
that was really not front and centre to
a very topical conversation over the last
year. I think that the potential is very vast
on the hydrogen side, but there are still
material hurdles. We have made pro-
gress regarding the technical feasibility
in terms of where hydrogen sits today,
though it is still just very expensive.

The work over the next leg of this
journey will be figuring out how hy-
drogen is commercialised in a more
cost-effective way. The reason I am
encouraged by this is that 15 years ago
we were having the same conversation

“We might start to
think of a business
model where energy

is a service offering
rather than a metered

consumable”

around solar and wind. It will contin-
ue to take some time to move to where
we are really commercialising hydro-
gen, but even today, most of our exist-
ing natural gas pipelines can blend in
20 percent hydrogen.

So, we want to begin by making
thoughtful investments that have expo-
sure to potential hydrogen development
and that over time help facilitate the hy-
drogen industry. But, for us, we want to
get that exposure in a diversified way, as
opposed to saying, “we know that this
one particular hydrogen project is the
one that is going to move forward”.

With the offshore wind

sector in North America
gaining momentum, where
do you see possibilities for
investing in the value chain?
Among other issues, there has been
a strong NIMBYism in the US - the
phenomenon of local residents not
wanting this infrastructure built near
them, but in someone else’s ‘backyard’.

People have been against having
offshore wind in places where it would
change the views from their homes.
But the technology has been evolving
and improving, so wind farms can be
further out in the ocean.

That is partly why we are starting
to see momentum across the Eastern
Seaboard and particularly in the Pacific
Northwest. Plus, the Biden administra-
tion has certainly made it clear that it
views the energy transition as an impor-
tant priority. Again, where possible, we
want to help accelerate the development
of offshore wind on a regional basis.

So, we are thinking about the broad-
er infrastructure that is needed to devel-
op these wind farms. That could mean
strengthening the port infrastructure. It
could mean investing in storage facili-
ties for turbines or other equipment.

Another place to look is the vessels
that are needed for offshore wind and
which might need to be repurposed.
Those are the pieces that get us excit-
ed because we can be a facilitator for a
broader trend.
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Sector tocus: Electrification

EVs charge towards new opportunities, despite inherent risks,

f public transport has been one of the

big losers from covid-19, electric ve-

hicles potentially stand to be one of
the big winners.

The onset of the pandemic, and the
drastic disruption to normal life that
came with the lockdown orders issued
around the world, inevitably caused
some bumps in the road for companies
rolling out EV charging infrastructure.
But, more than a year later, the sector is
increasingly bullish about its prospects.

In the UK, Zouk Capital is on the
brink of reaching its target for the
country’s first EV charging infrastruc-
ture fund. The firm announced in Jan-
uary that it had raised £380 million
($526 million; €445 million) at its third
close, just £20 million short of its tar-
get. The UK government is matching
investments up to £200 million. “In-
vestors are attracted by the opportunity
to be part of a mega-trend as the world
moves away from fossil-fuelled vehi-
cles,” George Ridd, partner at Zouk,
tells Infrastructure Investor.

Nevertheless, Ridd acknowledges
the sector faces a long road to profit-
ability. “Nobody should be thinking
you put a charger into the ground
and it’s profitable from day one,” he
says. “You need the mass of electric
vehicles, a user base behind you and
a charging network with sufficient
scale to make it work.”

Indeed, the scale of the invest-

and chief investment officer at

N\
\
ment required is unquestionably
vast. Marco van Daele, co-CEO é
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writes Ben Fackson

Stories of the year

Investors put EVs in the
fast lane

(O AUGUST 2020

SDCL Energy Efficiency Trust
acquires 112 ultra-fast EV
charging stations in the UK for
up to £50m

(O JANUARY 2021

Zouk Capital completes its
third close and announces
£380m in commitments

(O FEBRUARY

Mirova launches a €1bn
renewable energy vehicle
and pledges to ramp

up investments in non-
generating energy assets.
Paris-based Andera Partners
launches a €200m smart infra
fund and targets EV charging

0opoog

SUSI Partners, told us last year that he
estimated up to €100 billion was need-
ed to fund the build-out of EV charg-
ing infrastructure up to 2030.

Not all fund managers are enthusi-
astic about jumping on the EV band-
wagon. “Charging infrastructure has
too much embedded traffic and obso-
lescence risk for an infrastructure deal
we would like,” says Raphaél Lance,
head of energy transition infrastructure
funds at Mirova. The French renewa-
bles fund manager has preferred to in-
vest in companies that install charging
infrastructure, rather than operating
the infrastructure itself.

Opportunities for EVs
But even as covid brought unprece-
dented turmoil and raised existential
questions for public transport opera-
tors, it was also creating opportunities
for the EV industry to make the case for
investment. “Millions of conventional
internal combustion engine vehicles
were taken off the road,” says Anthony
Hadley, head of clean energy for the
Americas at AMP Capital. “People
got a glimpse of what a clean ener-
gy future might actually look like.”
As a result, “the e-mobility space
today looks not at all dissimilar to
solar generation 10 or 15 years ago”.
Joe Biden’s inauguration in Janu-
ary brought further momentum to the
sector. The US president is aiming for
all American-built buses, including its
iconic fleet of 500,000 school buses,
to be zero-emission by 2030.
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Sector focus: Energy efficiency

Efficiency stays out of the spotlight, but energy-saving heating investments are
attracting increasing attention, finds Ben Fackson

n May 2020, we polled top managers

and investors to find out what they

were doing about climate change. On
the key measure of energy efficiency,
we found the answers could be summa-
rised as ‘not enough’.

Several of the top GPs and investors
declined to detail theirenergy-efficiency
efforts. There were a few honourable
exceptions, such as Australia-based IFM
Investors, which reported that it was
working with domestic electricity sup-
plier Ausgrid toupgrade 60 percentofits
260,000 streetlights to energy-efficient
LEDs. On the whole, however, we
concluded that the “forgotten fuel’ re-
mained just that, as investors scrambled
to put money to work in more visible
energy transition ventures.

The pandemic brought more bad
news. The International Energy Agen-
cy warned in June that it expected
spending on energy efficiency to de-
cline by 12 percent in 2020, from the
$250 billion invested in 2019. “Invest-
ment is not enough to meet sustainabil-
ity goals and reduce the effort required
from energy supply,” the IEA noted at
the time. It stated that “primary energy
intensity” was falling at an annual rate
of just 2 percent, far below the 3.6 per-
cent needed to meet climate goals.

Although progress has been disap-
pointing overall, the past year has seen
renewed attention on the vital role that
efficient heating systems will play in
the energy transition.

At our Nordics roundtable in June,
Kai Rintala, managing director at Finn-
ish renewables manager Taaleri Ener-
gia, pointed out that assets such as data
centres are coming under pressure to
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Stories of the year

Investors take tentative
steps towards efficiency

O MAY2020

SUSI Partners raises €289m
for its energy-efficiency debt
fund

(O SEPTEMBER

French asset manager Acofi
Gestion holds a first close on
its €120m renewables fund
and plans to invest 20% in
energy-efficiency projects

(O NOVEMBER

German asset manager
Aquila Capital announces a
new energy-efficiency fund

(O FEBRUARY 2021

Brookfield Asset Management
exits from Enwave Energy, a
provider of efficient heating
systems, in a $4.1bn deal

go “deep green” and “capture the heat
they produce and recycle it through
district heating”.

Then in February, Australia’s QIC
was one of several firms to acquire
a stake in thermal heating business
Enwave Energy from Brookfield As-
set Management. Christian Schmid,
the firm’s sector lead for utilities, told
us QIC believed “in the potential of
distributed energy as providing sus-
tainable, long-term energy solutions to
buildings and their operators”.

Using waste to reduce waste
Turning waste of various forms into
power could be seen as the ultimate
form of efficiency in the energy sec-
tor. In December, Greencoat Capital’s
Jamie Milne explained how the firm’s
commercial greenhouses in the east
of England were using heat generated
from local wastewater treatment facili-
ties through the largest heat pump in-
stallations in Europe.

Meridiam has also focused heavi-
ly on energy efficiency in agriculture.
The French firm entered the US bio-
gas market in July with a $35 million
investment in a company that produces
renewable natural gas from dairy waste.
Meridiam partner Elisabeth Hivon de-
scribed this as a “perfect example of
circular economy”.

Yet, as we reported in March, the
UK’ energy-from-waste industry ap-
pears to be losing momentum. After
achieving strong growth in the early
2010s, heat and power projects using
advanced conversion technology have
been beset by technical and contractual
difficulties.
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Sector focus: Generation

The American dream edges closer to reality for renewables investors. Yet, as

Ben Jackson reports, intense competition threatens to drive down returns

enewables have had a good pan-
R demic. Around the world, gov-

ernments seeking to revive their
stricken economies and respond to
public demands to ‘build back better’
have adopted investment in green in-
frastructure as a key stimulus meas-
ure. GPs have also enjoyed happy
hunting on the fundraising front, with
commitments flooding into a host of
multi-billion-dollar renewables funds.

Nowhere is the acceleration towards
renewable generation more visible than
in the US. In July, we reported on the
growing trend for European infra man-
agerstoventureinto the stateside renew-
ables market. London-based InfraRed
Capital Partners, which has a large
portfolio of renewables assets in the UK
and France, is one of many European
managers to target opportunities across
the Adantic. The firm’s CEO, Werner
von Guinneau, told us it “saw an excel-
lent opportunity in the Americas, par-
ticularly in the renewables space”.

InfraRed was far from the only firm
to spot the opportunity. Quinbrook
co-founder David Scaysbrook told
Infrastructure Investor in October that
there were “more new entrants coming
into the market than we have ever seen
before”. Investors, he said, were being
encouraged by the fact that wind and
solar assets “can be built at a fraction of
the cost of new fossil fuel plants — even
with relatively cheap gas”.

That was before the US presidential
election provided yet another boost to
renewables. Donald Trump had a fa-
mously antagonistic relationship with
what he called ‘windmills’ and his ad-
ministration showed little inclination
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Stories of the year

Green investors clamour
for a piece of the
American pie

O MAY 2020

)

Quinbrook Infrastructure
Partners launches a US solar
platform business

JuLy

InfraRed Capital Partners
announces North American
renewables fund

SEPTEMBER
BP invests $1.1bn in two US
offshore wind assets

JANUARY 2021
Greencoat Capital enters the
US market with a stake in a

wind portfolio

to support renewable energy operators.
Joe Biden, by contrast, took office in
January promising a $2 trillion green
stimulus.

Risk of overheating

Yet there is a risk that the US renewa-
bles sector may be close to overheating.
With so many projects adding gener-
ating capacity, offtakers are enjoying a
buyers’ market. “It is a great time to be
a scale buyer of renewable energy but
more challenging if you are a develop-
er,” Scaysbrook cautioned. Low energy
prices — due in large part to covid-19 —
also make the market less attractive for
potential developers.

BP joined the rush in September
with the announcementof a $1.1 billion
investment in two US offshore wind-
farms being developed by Equinor.
The supermajor has been buying up
wind assets around the world, including
in the UK, as it seeks to capitalise on
the energy transition. However, BP%s
willingness to pay seemingly inflated
prices has invited scepticism about its
ability to achieve acceptable returns.
In March, Patrick Pouyanné, CEO of
BP’ rival Total, described some renew-
ables valuations as “crazy”.

Wind and solar continue to face po-
litical opposition, especially in the US.
Critics of renewables were quick to
capitalise on the widespread blackouts
amid winter storms in Texas, noting
that 18GW of renewable energy went
offline as turbines froze. The same crit-
ics, however, were rather quieter about
the similar fate that befell natural gas
pipelines and some nuclear plants in
the state.
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Sector focus: Storage

The race to develop energy storage capacity is creating growing excitement among
investors and policymakers, writes Ben Jackson

he concept of using battery sys-
Ttems to store power generated

by renewables has long been
seen as critical to allowing electricity
grids to end their reliance on gas, coal
or nuclear for baseload supply.

The technology is still at a nascent,
and costly, stage. However, a report by
BloombergNEF estimates that energy
storage projects that provide trans-
mission and distribution services will
receive $277 billion in investment by
2050 — up from less than $1 billion to-
day. The growth in the market is to be
driven by falling costs, with lithium-ion
battery costs predicted to drop by
68 percent between 2020 and 2050.

Although policymakers have long
recognised the potential role of storage
in a fully decarbonised electricity sys-
tem, governments are only beginning
to make detailed plans for storage ca-
pacity. In Australia, New South Wales’s
government published a roadmap in
November calling for 2GW of stor-
age capacity to be added to the state’s
electricity infrastructure by 2030. Ger-
many aims to install a S00MW battery
in the southern town of Kupferzell by
2025 - double the size of the world’s
largest operational battery, which was
unveiled in California in August.

Infra investors are also showing
growing interest in entering the storage
market. “Batteries are going to change
the pricing and value of electricity,”
says David Scaysbrook, co-founder
of Quinbrook Infrastructure Part-
ners. Along with solar, he says bat-
teries represent “the most significant
shift in power markets since the sec-
ond world war”. Infrastructure Investor

Stories of the year

Batteries continue to attract
investment

@)

AUGUST 2020

The world's largest battery
storage project comes online
in California, with capacity of
230MW

SEPTEMBER

Ardian Infrastructure and Enel
sign a deal to investin 10
battery projects in Canada

NOVEMBER

New South Wales unveils a
roadmap calling for 2GW of
storage capacity by 2030.
Equis sells South Korea's
largest storage system to
Kiwoom Asset Management
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reportedin November that Quinbrook’s
UK-focused renewables fund would
target solar and wind assets that have
battery storage capabilities attached.
Singapore’s Equis has been active in
the Asian batteries industry and com-
pleted an exit from South Korea’s larg-
est storage system in November. The
firm told us it would seek to integrate
battery storage within the design of
every generating asset in its portfolio
and develop “standalone battery stor-
age solutions to assist grid operators to
reliably manage the supply profiles of
renewable energy generation”.

Batteries running low

However, the actual volumes invested
in battery storage systems have been
surprisingly static. The International
Energy Agency reported in June that
investment in battery storage had de-
clined by 12 percent in 2019, though
the dip is partly explained by falling
costs. IEA figures also showed that
investment in battery storage stood at
less than 1 percent of the value of in-
vestment in generation assets.

Even so, given the potential impact
on global energy systems that effec-
tive storage systems would deliver,
the industry’s evangelists are advising
investors to enter the market before
the trickle of dollars becomes a flood.
Laurent Segalen, managing partner at
advisory firm Megawatt-X, said at our
online global summit in October: “You
should start investing now and learn
because there’s a lot of learning to be
done... If you wait three, four or five
years until everything is mature, the
catch-up will be too big.”
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INTERVIEW

The human impact of the
energy transition

Instar president and chief executive officer Gregory Smith and InstarAGF partner
Fonathan Stone say this promise of a greener future requires as much focus on the
transition itself as the final net-zero carbon outcome

How has covid impacted

the global shift towards a
climate-conscious economy?
Gregory Smith: The trend towards
sustainability has been going on for a
number of decades, affecting the way
we think not only about energy gen-
eration, but about community design,
transportation and other aspects of dai-
ly life.

Recently, we’ve seen first-hand the
dramatic impact of the pandemic on
existing trends, such as the rapid accel-
eration in technological adoption. The
thinking around climate change and
sustainability has similarly accelerated,
with a recent report by Preqin reveal-
ing that nearly 80 percent of alterna-
tive investment managers anticipate
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SPONSOR
INSTAR

a substantial increase in current ESG
practices by 2025.

A major factor driving this shift to-
wards a climate-conscious economy
is grassroots support, which in turn
breeds support from governments.
Opver the past year the dialogue regard-
ing sustainability in the public and pri-
vate sectors has increased dramatically,
and it is this rate of change that has
been most remarkable. The progress
we're seeing across North America
reflects what we would have seen in
around six years of sustainability initi-
atives, condensed into just six months.

Jonathan Stone: We find ourselves at
a critical juncture for the energy tran-
sition. The nature of the pandemic has
fundamentally changed our under-
standing of ‘business as usual’, result-
ing in greater demand for innovative
solutions to meet our local and envi-
ronmental needs.

Achieving the goals of digitisation,
decentralisation and decarbonisation
for the energy sector will involve a ho-
listic overhaul of all our systems. It will
require collaboration across govern-
ments, corporations and individuals to
ensure equal access and opportunities
in a transitioning industry.

Achieving a net-zero
carbon future is a laudable
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goal. What are the challenges
to reaching this milestone?

JS: There is an interesting challenge
around the public perception, and
often misconception, of fossil fuels.
While it may seem counterintuitive on
the surface to bring fossil fuels into the
conversation, these traditional energy
sources have a critical role to play as
we balance the shift to lower-carbon
energy sources with meeting growing
global demand for energy.

By 2050, the year targeted by the
Intergovernmental Panel on Climate
Change for countries to reach net-zero
emissions, the US Energy Information
Administration predicts that the na-
tion’s energy generation mix will only
be 42 percent renewable, leaving the
majority of the supply to be supported
through traditional sources.

Reliably transitioning to a low-car-
bon economy while meeting essential
energy needs means that the role of
fossil fuels is evolving, as it should, but
not going away entirely. Supporting the
sector as it undergoes transformational
change will help introduce new oppor-
tunities for these traditional businesses,
customers, investors and communities.

GS: There is also a large misconcep-
tion around what ‘green’ energy is and
what will have the biggest environmen-
tal impact. We are very supportive of
net-zero carbon and are working hard
across our portfolio to ensure a net-zero
carbon future for our companies, but it
is important to dive into these deeper
questions, looking at the impact across
the whole lifecycle of an energy project.

Where are the raw materials and
parts coming from? How are you get-
ting those materials and parts from
where they are produced to their ulti-
mate destination? What are the waste
implications when the project comes to
the end of its useful life?

You need to consider the energy
consumption footprint and carbon in-
tensity of a project from construction
to decommissioning for a real picture
of what is happening.

communities.

How does community engagement work in practice in
an energy transition context?
GS: All infrastructure projects come with a uniquely human impact. We
are very proud of our work with First Nation groups during the design,
construction and operation of the Okanagan Wind platform in British
Columbia, for example. Not only were the communities highly supportive

of the project, but we ensured 40 percent of construction contracts went
to First Nations-backed businesses. That meant we were creating jobs for
those communities throughout the construction and operational phase.
Notably, we also created an impact benefit agreement, including a
scholarship programme and work in schools to help educate children
around renewable energy. We worked in collaboration with the First
Nations leaders and that is a great example of how to engage with

What are the most

interesting investment
opportunities emerging from
the energy transition?
GS: One of the areas I find very in-
teresting at the moment is bioenergy,
including landfill waste-to-energy, as
well as animal waste-to-energy. That
is going to be critical to preserving the
agricultural ecosystem, as the urgency
around food and water security inten-
sifies.

Going back to the idea of viewing
energy lifecycles holistically, bioenergy
has an important role to play. It ties in
well with other technologies — such as
run-of-river hydro, wind and solar — in
that it provides reliable baseload. It is a
key part of that energy supply mix that
can be used to balance the overall grid.

JS: Leveraging agricultural and
post-consumer waste to close the car-
bon cycle and produce more energy
is a really exciting opportunity. But to
fundamentally change energy systems
in this way, you need to build the infra-
structure required to ensure the system
is stable.

A good example is what happened
in Texas during its atypical cold snap
in February. Natural gas plants, utili-
ty-scale wind turbines, coal and nuclear
plants all began to fail either because
they lacked the resources necessary to
keep them online during low temper-
atures or were in low power mode to
coincide with the typical low demand
at that time of year.

There is a strong need and oppor-
tunity for investment in battery storage

May 2021 e Energy Transition 23



24 |Infrastructure Investor e

Analysis

and microgrids, digitised and decen-
tralised solutions to provide the bal-
ance and efficiency required as energy
demand continues to grow.

GS: District heating is another decen-
tralised form of energy that is inter-
esting and provides reliable solutions
for communities. It balances the need
for industrial and commercial heating
and cooling during the day with the
requirements of residential housing at
night. We often think about energy in
terms of fuelling cars, trains, boats and
planes, but improving the carbon foot-
print of our cities is just as important
as the movement of people and goods
across the economy.

When you look at

potential investments in
the energy transition, why is
it important to incorporate all
elements of ESG initiatives,
rather than focusing purely on
the environmental impact?
GS: Each individual element actively
influences the other. We often say that
ESG should be renamed GSE: if you
get the governance right, fully taking
social and stakeholder impacts into ac-
count, it follows that you will be mak-
ing the right choices around the envi-
ronment.

The same can be said for social in-
itiatives. Infrastructure provides com-
munities with essential services, touch-
ing everyone’s lives every day, from
the moment you switch on the light,
to getting in the car — or taking pub-
lic transport — to get to work. So, the
starting point for us when we look at
ESG is ensuring we have a corporate
social licence to operate. That commu-
nity support allows us to build broad-
er public support, making it easier to
work with governments to ensure the
right regulations and policies are in
place to deliver sustainable infrastruc-
ture solutions.

Within energy transition projects
specifically, the concept of a just tran-
sition is deeply embedded in the Paris
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“Improving the carbon
footprint of our cities
15 Just as important

as the movement of
people and goods across

the economy”

GREGORY SMITH

“By 2050... the US
Energy Information
Administration
predicts that the
nation’s energy
generation mix will
only be 42 percent

renewable”

JONATHAN STONE

Accord and foundational to our invest-
ment approach, which aims to enrich
people’s lives. As we shift from a carbon
economy to a renewable economy, re-
sponsible investment and development
in the energy transition means con-
sidering all areas of impact, including
the very real social consequences for
families and communities. We must
balance the environmental risks and
benefits with social and stakeholder

impacts, otherwise we are not doing
our job as a society or as good corpo-
rate citizens.

What does the future hold

for the energy transition
and the role of infrastructure
managers within it?
JS: T am excited about how we can con-
tribute to societal change that is posi-
tive for everyone. We are proud to be
a signatory to the United Nations-sup-
ported Principles for Responsible In-
vestment, an organisation that helps es-
tablish global best practice for investors
and asset managers. But equally, we are
excited about the initiatives being taken
at a portfolio company level.

Our management teams are keen to
contribute to their communities and
are finding meaning in that. Those ini-
tiatives may be small in themselves, but
they have an important ripple effect.

It is a tough challenge that we are
facing as a world, and it will require
everyone to play their part. But I am
excited about how small changes at
the investment, asset management and
community levels can have a big impact
in connecting people, creating socioec-
onomic opportunities and elevating in-
dustry best practices.

GS: Infrastructure is going to have a
critical role to play as we move beyond
the pandemic — not just in terms of
boosting growth and creating jobs,
but in contributing to the climate-
conscious economy that is emerging
and in engaging with the communities
that infrastructure is there to serve.
The asset class has certainly come a
long way and is ready to step up to this
challenge.

The focus is no longer on measur-
ing and benchmarking our contribu-
tions to the energy transition, but on
sustainable action to combat climate
change and drive societal benefit.

The innovation and creativity we
are seeing are what excites me. That
is what will ultimately deliver lasting
change.
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Global investment
N the energy transition

Investment in low-carbon energy projects topped
$500bn in 2020

ast year, global investment

in the transition to low-

carbon energy sources to-

talled $501.3 billion, break-

ing the $500 billion barri-

er for the first time. This
compared with $458.6 billion the year
before and just $235.4 billion in 2010,
according to figures from Bloomb-
ergNEE

That $501.3 billion included invest-
ment in renewable power, energy stor-
age, EV charging infrastructure, hy-
drogen production, and carbon capture
and storage projects. It also included

end-user purchases of low-carbon en-

ergy devices. H

et over 60 percens ot e ot - @1CCEFIC transport was the second-
$303.5 billion — was invested in renew- H
able energy. That was up 2 percent on blggESt SECtor
2019, despite covid-related delays to
some deals. The next—largest sector was Global investment in the energy transition by sector ($bn)
electric transport.

No country invested more in the
energy transition than China which, 54,
despite a drop of 12 percent, saw in-
vestment of $134.8 billion. The sec- 400

ond-biggest country in terms of invest-
ment was the US with $85.3 billion, 300

600

which represented a decline of 11 per-
cent. 200
European countries drove much of 100 . .
the growth. Europe’s combined invest- - .
ment of $166.2 billion was 67 percent o I -
higher than it had been in 2019 and 2004 2005 2006 2007 2008 2009 2010 2011 2012 2

greater than either the US or China.m  Source: BloombergNEF
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0 30 60 90 120 150
ce |
us I I
Germany .
UK - Bl Carbon capture storage
Il Renewable energy
France . Electrified transport
Netherlands - Electrified heat
. I Energy storage
Spain - Il Hydrogen
Norway I
. - c
Global new investment in renewable energy by sector ($bn)
Hl Solar Wind Biofuels I Other
400
300 - B -
| [ ]
- |
-

200
} I I I I I I I I I

_—

0 __-I.I
2004 2006 2008 2010 2012 2014 2016 2018 2020

2015 2016 2017 2018 2019 2020

Hydrogen

Energy storage gIObuI

Electrified transport

e jIV@StMENt
Carbon capture storage in Iow-curbon
energy

transition

May 2021 e Energy Transition 27



28

Analysis

KEYNOTE

INTERVIEW

Tackling 'the defin

Ng 1ssue

of our time’

The energy transition market bas been around for decades, but it has really picked
up steam over recent times. Mikael Karlsson discusses bow this is translating into
opportunities in the hard assets space

Renewable sources of power are clearly
here to stay and have massive growth
potential as the world attempts to meet
the Paris Agreement targets. Yet they
also have a very specific role in many
emerging markets, where power is of-
ten unreliable and used inefficiently
because of ageing networks, buildings
and machinery, and the remoteness of
some populations.

Mikael Karlsson, partner and head
of energy and infrastructure at Actis,
discusses how renewables and the tech-
nology required to make these sources
of power work on the grid are devel-
oping and what kinds of opportunity
are becoming attractive in this rapidly
changing space.

Infrastructure Investor ¢ May 2021
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How does climate change

play into your investment
themes?
Climate change is the defining issue of
our time, with global temperatures at
the highest they have been for 3 million
years. The world will need to decar-
bonise rapidly, and a full-scale energy
transition is necessary if we are to have
a sustainable future.

The power sector accounts for a
third of current emissions, and two-
thirds of this comes from thermal
power. There will need to be around

$130 trillion of investment by 2050 in
the energy sector if we are to meet the
Paris Agreement goals, and renewables
will be a very big portion of this.

Clearly, this is an important fac-
tor in our investments. Renewables
contribute to the vital task of tackling
decarbonisation at speed and they also
meet investors’ need to incorporate re-
sponsible investment in their portfoli-
os. Our investors often have long-term
investment horizons and if you are, for
example, a pension fund for teachers,
the police or firefighters, there is a
need to contribute to making the world
a better place alongside a good finan-
cial return.

Yet there are also economic drivers.
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The cost of renewables has declined
by around 80 percent - 90 percent for
solar and 60 percent for wind - since
2010, and it continues to do so. They
are the cleanest and quickest sources of
energy to install — you can get a solar
project operational within a year.
Finally, as investors we always look
at the environment we are operating
in. If you take India as an example,
there are 17 or 18 cides that feature
in the top 20 most polluted places on
the planet — much of that is the result
of coal-fired power stations and ineffi-
cient combustion engines. Air quality
and local impact are also powerful con-
tributors to the energy transition.

How is the energy
transition developing in

your markets?
Renewables have been — and will con-
tinue to be — a significant part of the
transition. In non-OECD markets, $14
trillion will need to be invested to meet
power demand over the next 20 years —
that is equivalent to $1.7 billion a day.

Our markets benefit from strong
solar irradiation and winds, which give
renewable wind assets the potential to
generate three times European capaci-
ty. This offers a significant investment
opportunity. Yet the opportunities go
beyond simply installing plants linked
to the grid. There is an increasing mar-
ket for selling clean energy to private
buyers in areas such as South America.

One of our portfolio companies,
Atlas, has secured significant con-
tracts with consumers and industrial
businesses to supply renewable power
directly to them. This is a part of the
market that will continue to grow as
companies worldwide increasingly seek
to comply with Paris Agreement goals
— we have already seen this with Ama-
zon and Google, for example.

Distribution businesses also have
a part to play. We have invested in 15
power companies, including 10 renew-
able energy platforms, but we have also
invested in distribution companies for
many years.

“The cost of renewables
has declined by around
80 percent... since
2010, and it continues
to do so. They are the
cleanest and quickest
sources of energy to

mnstall”

Here, we can make a significant im-
pact from an environmental perspective
because we can invest to reduce losses
in the system — and in some parts of the
world these are material. By investing
in the best-in-class tools and upgrading
grid networks, we can reduce losses,
which reduces the cost of energy and
has clear environmental benefits.

There are also around 1 billion peo-
ple around the world who lack access to
power — the majority of these are in Af-
rica. Many are in remote locations and
therefore far from the grid. It is often

not cost-effective to build networks
to these customers and so there is an
emerging market in mini-grids and off-
grid solar. As solar power and battery
prices are declining, this is becoming a
commercially viable proposition.
Technology solutions are also
emerging that allow energy companies
to manage their assets and ensure they
receive payment from often very re-
mote customers. This market is set for

growth over the coming years.

What role will gas play?

Gas will have to be part of the
mix through the energy transition,
particularly as energy demand is rising,
with 70 percent of demand occurring
in emerging markets by 2040. Renew-
ables offer intermittent supply, and so
there need to be solutions that main-
tain reliable grids.

It is really important that stake-
holders focus on the practical energy
transition pathway for each country or
region that they focus on. Clear atten-
tion on the decarbonised end goal, as
well as the route towards it, will help
to focus priorities and to enable clear
frameworks against which the private
sector can invest.

Back in 2003, Globeleq, a pow-
er business we established, acquired
Songas in Tanzania. The country had

play in your markets?

818MW platform.

of carbon.

Can you give us an example of the energy transition in

Zuma Energia is a good example. Our investment created one of the
largest renewable independent power producers in Mexico by building

and aggregating the country’s most competitive projects — Reynosa, the
largest wind farm in Latin America Santa Maria and Orejana — into a single

It neatly illustrates how far the technology has come, too. When we
invested in our first wind farm in Latin America in 2009, PESRL in Costa
Rica, it used 410KW turbines and had a total capacity of 24MW. Our latest
wind farm in Brazil offers 10 times that capacity per turbine, at 4.2MW.

This, along with the lessons we have learned over the years, allows
Zuma to sell power at half the price. These cheaper units of power have a
significant impact on economic development and offer a sustainable energy
source: Zuma has contributed to the avoidance of almost 2 million tonnes
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long wanted to use its own supplies
of natural gas to generate power as an
alternative to more expensive oil and
so, through our investment, Globeleq
was able to convert the MW Ubungo
power plant from oil to gas, saving the
government $5 billion of precious FX
reserves that it would otherwise have
spent on commodity imports.

And what about other

solutions to renewable
intermittency?
A key question in the transition to re-
newables is how to manage their inter-
mittency and ensure reliable sources of
power. By 2030, there will be a ten-fold
increase in renewable deployment.

There is a growing and exciting
storage Opportunity across our mar-
kets. Storage can be particularly trans-
formational where grids are more
fragile and the challenge of integrating
intermittent renewable power greater.

Batteries will play a key role here,
especially as the world moves to electric
vehicles, which will be cheaper, easier
to build and, clearly, cleaner than tra-
ditional combustion engines. We need
to create enough storage to manage the
intermittency of renewables and this is
likely to come from standalone batter-
ies or from batteries in electric vehicles
that can be used for the dual purpose
of taking or giving power to the grid
depending on the needs of the grid and
the vehicle.

The price of batteries has reduced
substantially recently, and this will con-
tinue. It is no longer a limited technol-
ogy, but a competitive, mature enabler
for the energy transition. One of our
portfolio companies, Lekela, a pan-Af-
rican renewables platform, for exam-
ple, is conducting a feasibility study
into creating Senegal’s first grid-scale
battery electric storage system.

A little further out, hydrogen will
become more viable. If we can use
excess power generated when the sun
or wind are strong to create green
hydrogen, this will be a big step for-
ward. It is possible currently, but it is

May 2021

expensive and there are some technical
constraints. It could be used for power
but also for transport, such as aircraft
and ships, which move far away from
energy sources.

Some of these

technologies, such as
batteries, wind turbines and
solar plants require rare earth
metals. How do you manage
the supply chain for these kinds
of material sustainably?
We have to engage with suppliers to
understand the due diligence they un-
dertake — we need to be able to man-
age risk and ensure critical metal sup-
ply can be appropriately traced. Our
responsible investment team works
closely with us in the energy operations
team to examine the policies, codes of
conduct and supply chain management
processes in place.

How does infrastructure

overlap with other sectors
on the energy transition?
We work closely with other teams, and
particularly with the real estate team.
Developments and buildings com-
bined account for nearly 40 percent of
global carbon emissions. One area that
has been accelerated by covid is digital
transition, which increases demand for
data centres. These are obviously ener-
gy-hungry and so we have been work-
ing with our real estate colleagues to
help them source clean electricity.

We are also creating Nigeria’s first
solar-powered shopping mall, the Jabi
Lake Mall. Here, we are installing a
600KW rooftop solar plant that will
sell electricity to the mall through a 15-
year power purchase agreement and
this will reduce its carbon emissions by
over 13,000 tonnes. This follows the
success of the largest solar car port in
Africa, which we installed at Garden
City in Nairobi.

Yet power supply is only part of the
equation for real estate. Our firm takes
a ‘green by design’ approach to invest-
ments that meets both commercial

“T'here will need to be
around $130 trillion
of investment by 2050
in the energy sector

if we are to meet the
Paris Agreement

goals”

and environmental investment objec-
tives by reducing energy consumption
through the use of reflective materi-
als, energy-saving lighting, insulation
and so on. For example, we have built
the first internationally certified green
commercial

buildings in Nigeria,

Ghana, Kenya and Cameroon.

How do you see the
energy transition

creating further investment
opportunities over the coming
years?
We are active in markets that are home
to 85 percent of the world’s population.
In many of our markets, a lack of relia-
ble power supply also remains a barrier
to economic growth. So, we are invest-
ing in places where this really matters
and where we can make a difference.

The biggest role we have is mobi-
lising more capital towards this area —
and we can do that by demonstrating
that it is possible to generate compel-
ling returns through energy transition
investments while working sustain-
ably to create shared value with local
communities. The energy transition
has moved up the agenda for investors
over recent times, but it is something
we have been investing in for many
years.
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utside the renew-
ables sector, the
energy transi- ) .
o o e oOpal InvestMment
promising.  Stor- )
age  benefitted

from the world’s biggest batteries being B e O m d re m e\/\/ a b ‘ e S
commissioned, including in California y

and China. Passenger electric vehicles
kept electrified transport moving, and
hydrogen looks set for strong growth. ; ;

N 6 il Investment in (?Zecmc tmm.“port, energy sttomge. and
to energy storage in 2020, according to  Dydrogen remained strong in 2020, despite covid-19
BloombergNEF figures. China, South
Korea and Japan invested the most,
with $1.8 billion committed between
them. There was record investment in
the Americas at $1.2 billion. But after a
record year in 2019, investment in Eu-
rope slowed to $600 million.

Passenger electric vehicles account-
ed for the majority of outlays on elec-
trified transport, totalling $118 billion.
Although the passenger EV market
has quadrupled in size since 2016, the
electric bus market has roughly halved
in the same time. Commercial EV in-

vestment has also fallen sharply, largely
due to the decline in upfront costs and
changes in developed economies as the
market shifts from long-haul, heavy-du- | .“thut g rOWth

ty commercial vehicles towards cheaper

medium- and light-duty ones. included record investment in energy

Investment in hydrogen was near-

ly $1.5 billion, around 20 percent less Storuge in the Americus

than in 2019. m

Global investment in energy storage by region ($bn) Bl Americas Asia-Pacific EMEA I Rest of world

5

0
2000 2005 2010 2015 2020

Note: Stationary energy storage projects only; excludes pumped hydro, compressed air energy storage and hydrogen projects; hydrogen projects are
accounted for elsewhere in the report
Source for all data: BloombergNEF
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Electrified transport investment by category ($bn)
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Note: includes investment
in vehicles and charging
infrastructure; 2020
investment numbers are
based on preliminary EV
sales data; totals include
estimated vehicle prices;
excludes two- and three-
wheelers; BloombergNEF
data does not capture
private charging
investment for commercial
vehicles
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0 hydrogen

investment declined by a fifth

Global investment in hydrogen by category ($bn)
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investment in
hydrogen-fuelled
vehicles trails a
long way behind
electric vehicles

I Commercial fuel cell
vehicles

Electrolysis
Refuelling stations
B Fuel cell buses

Il Passenger fuel cell
vehicles

Note: not all electrolysis
systems included
necessarily use clean
electricity; refuelling
stations do not necessarily
supply clean hydrogen,
and vehicles do not
necessarily use clean
hydrogen

uqglLs

the
passenger
electric
vehicle
market is
four times
the size it
was in 2016
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Renewables benefit from
the world's determination
to build back better

Despite buge pent-up appetite for development, governments will struggle
to deliver on their energy transition promises unless permitting delays are overcome,
four infrastructure professionals tell Amy Carroll

enewable energy has been a
surprise success story dur-
ing the dark months of the
pandemic. At a time when
the world could easily have
let the climate change
agenda slip down the priority list, glob-
al commitment to the energy transition
has, in fact, gained fresh momentum.
Even as many markets teeter danger-
ously on the brink of third waves of the
coronavirus, governments are united in
their determination to build back better
and greener.

“In many ways the sector has ben-
efited from government recovery pro-
grammes that are designed to support
the transition to a sustainable econo-

my,” says Daniel von Preyss, executive
director and head of private equity and

May 2021

infrastructure at Impax Asset Manage-
ment, during Infrastructure Investor’s
latest renewables roundtable.

Covid-19 appears to have brought
a fresh focus on all aspects of environ-
mental and social awareness, and LPs’
appetite for renewables has intensified.

“I would say that 2020 was the most
successful year for renewables fundrais-
ing to date,” says Jeff DeBlock, partner
at CBRE Caledon. “Combined with a
lack of correlation to GDP and the con-
tinued technological improvements that
are making renewables more and more
competitive with thermal methods of
generating electricity, this renewed
emphasis on building a sustainable fu-
ture has contributed to the ongoing
success of the sector.”

Of course, the renewables industry

has not been immune to the devastation
covid has wreaked. In some countries,
electricity consumption dropped mark-
edly last year because of the severity of
lockdowns. This had a negative impact
on pricing, explains Kai Rintala, man-
aging director at Taaleri Energia, who
cites Spain as one example. He adds,
however, that significant EU stimulus
packages slated for energy transition
initiatives, including the electrification
of transport systems and EV charging
networks, should cause prices to rally
over the medium term.

Michael Ebner, managing director
at KGAL Investment Management,
says that although increased merchant
risk in the renewables sector means
pricing volatility is not immaterial,
the prevalence of PPAs means it is the



Jeff DeBlock
Partner, CBRE Caledon

DeBlock joined CBRE Caledon in 2012 and is focused exclusively on
the firm's infrastructure investment programme. He previously worked
in the infrastructure group at the Canada Pension Plan Investment
Board. During his tenure with CPPIB, infrastructure assets under
management grew from a few hundred million dollars to nearly

$10 billion. DeBlock has also worked in the investment banking, power
and utilities group at BMP Capital Markets.

Kai Rintala - -

Managing director, Taaleri Energia

P+

Managing director, KGAL Investment Management

Rintala has more than 15 years of
experience in the infrastructure
industry. Before joining Taaleri Energia,
he worked for KPMG in Helsinki and
London, advising public and private

Michael Ebner

sector clients on infrastructure strategy
and transactions across energy,

transport and social infrastructure.
He has executed 900MW of wind

transactions, as well as transactions in

Michael Ebner has been a managing director
of KGAL Investment Management since 2015,
having built up the infrastructure team since the
hydro power, electricity distribution and

firm's inception in 2007. He is also responsible for

decentralised heat services. human resources, structuring and marketing and
communications. Ebner previously worked at both

Dresdner Bank and Bayerische Vereinsbank.
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creditworthiness of the offtaker that is
the major concern.

Other challenges presented by covid
have included delays to construction,
and delays to permitting caused by diffi-
culties in bringing stakeholders, such as
landowners and local mayors, together
for meetings. “It has not been all plain
sailing,” says von Preyss. “Nonethe-
less, I would say we are coming out of
the pandemic stronger than ever, giv-
en governments’ support designed to
accelerate the transition.”

Permitting problems
It is clear that the political will is there,
underpinned by an increasingly cli-
mate-conscious electorate. The capital,
too, is ready and waiting to be deployed.
Yet systemic roadblocks are stll pre-
venting the pace of development from
keeping up with both interest from the
market and governments’ increasingly
ambitious renewables targets.

The chief issue, it appears, is with

“If you are going to invest in
intermittent technologies, such as
wind and solar, it is impossible not
to be looking at battery storvage

and other storage solutions as they

permitting. “Getting a permit, par-
ticularly in the wind sector, is far more
complex today than it was 10 years
ago,” says von Preyss. “The regula-
tion around environmental impact has
strengthened, and rightly so. But really
itis often the small groups of interested
parties with objections to projects that
are causing the delays — for example,
people complaining it impacts the view
from their terrace. That doesn’t usu-
ally prevent the permit being granted
but it does mean that everything takes
longer.”

It is a serious problem and one that
governments are trying to address.
In Germany, local communities now
receive a levy from wind farm pro-
jects, and that has led to a clear shift in
attitudes. “Local mayors that may once
have been neutral are now actively lob-
bying in support,” von Preyss says.

Ebner agrees permitting is causing
delays of around 12 months on average:
“As a result, almost no market within

continue to develop”

KAI RINTALA
Taaleri Energia
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Europe has hit its targets for renewa-
ble generation over the past year and
the future doesn’t look much better
because of this pervasive nimby men-
tality. If that doesn’t change, appetite
from investors will continue to exceed
the supply of projects which, from an
asset class perspective, will put pres-
sure on returns. Crucially, from a global
perspective, meanwhile, governments
will not be able to reach their climate
change targets.”

“The political intent is there,” says
von Preyss. “We have the money and
we know how to employ it. But we are
lacking a permitting structure that pro-
vides the certainty we require in order
to fulfil what government, and the pub-
lic, has tasked the private sector with
achieving.”

Regional differences

Of course, the permitting situation
varies from country to country. Rintala
points to Finland, where the permitting
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“We are sometimes left scratching

our heads with some of the

aggressive pricing that we see. ..
[ find myself bewildered by the

risks some investors seem

willing to accept”

DANIEL VON PREYSS
Impax Asset Management

environment has improved dramati-
cally since government subsidies were
withdrawn.

“Now you can generally get projects
through without any appeals,” he says.
“Texas is another example of a market
where permitting is straightforward. In
the Eastern European markets where
we are active the general public tend
to be very pro-wind and solar because
of the obvious environmental and cost
benefits and also because it brings
income to the local authorities where
the wind and solar farms are located.”

A relaxed approach to permitting is
not the only indicator of an attractive
market. Although a liberal approach to
permitting signals a region’s desire to
be business-friendly, DeBlock says the
contracting environment is as impor-
tant as an open door. And, again, Texas
is in the spotlight.

“In Texas, you often have to obtain a
corporate PPA or hedge with an invest-
ment bank or trading house, and so you
are exposed to that risk,” he explains.
“Texas is very friendly from a devel-
opment perspective, but there are real
risks on the operational side.”

Ebner is sanguine about merchant
risk. “We may talk about the good old
days of feed-in tariffs, but that subsi-
dised environment carried regulatory
risk, quite extreme regulatory risk in
some countries,” he says. “Today, that
regulatory risk has abated. Yield assess-
ment risk has reduced and technical
risk has reduced as well. Merchant risk,
on the other hand, has increased. There
is an equation that every investor has
to consider when deciding whether
the returns on offer in a particular deal
are fair.”

Furthermore, a tolerant permitting

environment may lead to a market
becoming overwhelmed. “If the per-
mitting process is too easy, the market
may be flooded and there are only so
many offtake arrangements available
at any one time,” says von Preyss. “If
too many PPAs are being sought, you
will either struggle to obtain one or the
pricing will be unattractive.”

March of the oil majors

Yet although competitive dynamics are
important at a local level, the round-
table participants are confident that,
globally, there is more than enough
opportunity to go round.

“Just look at the growth targets for
renewables,” says von Preyss. “There
is an awful lot of capital that can be
absorbed. The volume of dealflow we
see on a daily basis is enormous. How-
ever, it is all about picking the projects
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that are right for your risk/return pro-
file. We may compete with other infra-
structure managers when fundraising,
but we rarely meet each other in the
market.”

What does surprise von Preyss,
however, is the level of risk some
investors, often with limited experience
of the sector, seem willing to take: “We
are sometimes left scratching our heads
with some of the aggressive pricing that
we see. If you are focused on operat-
ing assets that are well-managed, well
structured, with perhaps 15 or 20 years
of secured offtake, it is easy to see how
that can become a bit of a cost-of-capi-
tal shoot-out. But when you are dealing
with late-stage development and per-
mitting risk, the situation is completely
different, and I find myself bewildered
by the risks some investors seem willing
to accept.”

However, it is not just other private
markets managers that are playing in
this space. DeBlock says his firm also
comes up against listed specialists and
strategics. “There is room for everyone,
but financial investors need to remain
disciplined for their LPs,” he says.

The oil majors are, of course, also
getting in on the act. “We don’t have
the financial resources of the oil majors
so we need to play to our strengths,”
says Ebner. “We have to be quicker
on our feet and we sometimes need to
go deeper into the market. We have
to build relationships rather than just
write large cheques. That, after all, is
why LPs pay us our fees.”

Rintala agrees, adding that this is
why he believes the mid-market offers
the most attractive renewables oppor-
tunities. “Once you get into the big-
ger-ticket deals, returns have a tenden-
cy to collapse down to the lowest cost
of capital, which is why we focus on a
€30 million-€50 million sweet spot,” he
says. “We know that is the space where
we can be at our most nimble and most
competitive. The entrance of the oil
majors into the renewable energy sector
effectively underlines that point.”

Furthermore, the oil majors tend to
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“2020 was the

7m0st successful

year for renewables

fundraising to date”

JEFF DEBLOCK
CBRE Caledon

The return of solar
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“Solar has returned to Europe,” says von
Preyss. Indeed, solar represents around 50
percent of Impax'’s latest fund, as opposed
to just 5 percent for its predecessor.

Retroactive reductions in Spanish solar tariffs in the middle ‘-

of the last decade left many investors burnt. Similar stories
played out in other markets, including Italy and the Czech Republic.

“Now the market is back, for the simple reason that solar has become
cost-competitive,” von Preyss explains. “The costs are now around 10
percent of what they were 10 years ago, when everyone was busy building
in Spain.”

Rintala is also bullish on solar in selective markets. “We are active in
Texas, in Spain and in Greece,” he says. He adds that returns were higher
in Greece because of the greater complexity required in a less developed
solar market.

“Solar has come of age,” adds DeBlock, explaining that his firm had
particular success with smaller-scale community solar projects in North
America. “Solar has become competitive with conventional forms of
electricity generation. Opportunities are plentiful. It is just a matter of sizing
them up and finding the appropriate risk/return profile.”

Ebner sounds a word of warning, however. “Everyone loves solar because
itis low risk,” he says. “But that often means prices are high and returns
under pressure.” He also explains that site availability is an issue in some
markets. “In Germany, for example, it is almost impossible to build out solar
to targets because the sites just aren’t there.”
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focus on the offshore wind market, as do
the big utilities. “That is where returns
are getting particularly tight,” says von
Preyss. “We, on the other hand, tend to
focus on the more fragmented onshore
market where projects are smaller and
you can still generate good risk-adjust-
ed returns.”

Where next?

Certainly, LPs do not appear to have
been deterred by the crowds gathering
in the renewables space. Indeed, appetite
is voracious for any manager with expe-
rience in the sector — and for specialists,
in particular. “A decade ago, we were still
encountering a lot of scepticism in our
conversations with investors because

“Regulatory risk
has abated. Yield

assessment risk bas

reduced and technical

risk has reduced as
well. Merchant risk,
on the other hand,

has increased”

MICHAEL EBNER
KGAL Investment Management

renewable energy was largely reliant on
some form of expensive out-of-market
feed-in tariffs,” says von Preyss. “We
spent half the time in meetings discuss-
ing whether renewables technology
really had a future at all.

“Those discussions don’t happen
anymore. Instead, investors focus on
where in the value chain they should
be deploying. They may be investing
out of a sustainability allocation, or a
general infrastructure allocation, but
clearly there is far more interest in, and
demand for, renewables specialists.”

Ebner agrees that renewables are
now viewed as a stable sub-asset class,
but also points to the importance of the
adjacent energy transition sector. “At
the moment, those energy transition
assets tend to carry a different risk pro-
file and asset managers need to offer in-
vestors dedicated generation and tran-
sition vehicles,” he explains. “But, over
time, the two sectors may well merge.”

Indeed, all four renewables investors
are excited about the opportunities that
these adjacent sectors are poised to pro-
vide. “If you are going to invest in inter-
mittent technologies, such as wind and
solar, it is impossible not to be looking
at battery storage and other storage
solutions as they continue to develop,”
says Rintala. “As those technologies
become more cost-competitive, it is a
natural evolution — that is where the
market is headed.”

Ebner points to the hydrogen space
as attracting particular attention right
now. “LPs are incredibly excited about
the hydrogen concept, but there are
very few opportunities in the market,”
he says. “I would assume, if you have a
good and well-advanced hydrogen pro-
ject, you could sell it easily.”

“For wind and solar generation
to continue to expand market share,
investment is needed in all the relat-
ed infrastructure sectors,” says von
Preyss. “These technologies are still
in their infancy, but within the next
five to 10 years they will become an
integral component of the renewables
ecosystem.”
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Powering the future

There is much more to the energy transition than renewables, with new developments
emerging all the time. Avdian’s Amir Sharifi, Stefano Mion and Mark Voccola look
at some of the most attractive, long-term opportunities in this fast-moving space

As the urgency to mitigate and stem
climate change has increased over the
past few years, so energy transition
investments have become ever-more
compelling. Although investors may
have started with plain vanilla renewa-
bles assets, the investment options have
broadened significantly in recent times
with the development of new technol-
ogies and storage solutions, as well as
the increasing need to reposition com-
panies dependent on fossil fuels.
Ardian  Infrastructure’s manag-
ing director Amir Sharifi and senior
managing directors Stefano Mion and
Mark Voccola discuss where they see
opportunity in this rapidly expanding
arena and what comes next as the de-
carbonisation agenda gains pace.

The energy transition
has a clear link with
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sustainability. But to what
extent do investments in this
area fit within ESG goals?

Amir Sharifi: Sustainability has a
strong connection to long-term finan-
cial performance. We’re seeing struc-
tural changes around environmental
and socio-economic issues and we
believe a company’s sustainability is
driven by business practice, culture and
sense of purpose — and we apply this
philosophy in our own firm as well as
in our portfolio.

This comes from the top. Our
founder, Dominique Senequier, is a
strong promoter of sustainability and
our firm was a pioneer when estab-
lishing a profit-sharing scheme for all

employees in our portfolio companies.
We were early signatories to the Princi-
ples for Responsible Investment, having
joined in 2009, and we have measured
and monitored ESG in our portfolio
since 2011. As one of the co-founders
of the private equity-led Initiative Cli-
mat International, established in 2015,
we have also been measuring our car-
bon footprint for many years now.

We take sustainability very seriously
because we believe it is a driver of long-
term value. Our infrastructure invest-
ments produce thorough ESG reports
annually and managers’ variable com-
pensation is linked to ESG measures.
We encourage companies to publish
their ESG reports as a way of mitigat-
ing regulatory risk and to promote ESG
discussion and practice more widely. We
also seek to improve practice by running
workshops for portfolio companies on
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areas such as biodiversity so that they
can share best practice and ideas.

What makes the energy

transition such an
attractive area of investment?
AS: We are seeing a massive shift to-
wards decarbonisation that will require
significant capital. The opportunities
are far broader than investment in re-
newable energy sources and we see the
market according to three main trends.

The first is most obviously renew-
ables and we have around 7.5GW in
our portfolio today. The second is new
solutions that are emerging to deal
with issues such as the intermittency of
wind and solar power generation. This
would include investments in storage
and in green hydrogen.

The third is based on the fact that
the energy transition will happen. This
translates into a lot of opportunity in
converting assets that currently have
fossil fuel exposure. We recently in-
vested in a district heating business
in Finland called Nevel, for example,
which generates heat partly from peat,
a process that emits high levels of car-
bon dioxide. We are supporting the
business to move away from peat so
that it will produce CO2-free energy
by 2023.

There is also opportunity in de-
ployment of new technologies, such as
Al to reduce companies’ carbon foot-
prints. Collecting and analysing data
from infrastructure allows businesses to
optimise their O&M on a global scale
and go beyond contractual availability.
Carrying out preventative O&M can
really capture value in an arena where
returns can be tight.

How might the Biden

administration affect US
opportunities?
Mark Voccola: The energy transition
has been underway in the US for well
over a decade, across multiple admin-
istrations, even if the changes haven’t
necessarily been categorised that way.
Thatsaid, the new Biden administration

“The new Biden
administration will
likely create tailwinds
bebind renewables

by dint of more
favourable legislation

or rulemaking”

MARKVOCCOLA

will likely create tailwinds behind re-
newables by dint of more favourable
legislation or rulemaking. We might
see changes to make permit applica-
tions more efficient, or tax incentives,
for example, and more federal dollars
directed towards R&D and technology,
all in line with the government’s clear
goal to support the energy transition.

Given this is a decades-long transi-
tion, it will take time before we see an
evolution to the next iteration and so I
expect what we’ll see is a strengthening
of existing investment opportunities for
now. We've already seen renewables go
from zero 10 years ago to now account-
ing for 10 percent of the energy mix.

It was a niche business just 15 years
ago and now it’s mainstream, with big
industrial companies now having re-
newable products in their portfolios
and utilities increasing their renewa-
bles generation capacity. The other big
change is that this is now end user-driv-
en. A few years ago, this was largely be-
ing pushed by governments; now it’s
being pulled by consumers. That shift
makes this an unstoppable trend.

What role do new

technologies have in
the market?
Stefano Mion: New technologies are
increasingly emerging that can of-
fer solutions to weather-dependent
sources of power. Digital innovation
can help the grid increase the efficien-
cy of intermittent energy supply and
improve baseload capacity. And while
we’ve seen material improvements over
recent time to the basic engineering of
products, such as to increase the capac-
ity of wind turbines, the use of Al and
big data have a big role to play in stabi-
lising the grid.

These types of technology add a
layer of complexity to renewable in-
vestments — you’re not just buying tur-
bines with a fixed-term PPA — but that
complexity is positive for investors like
us because it creates a real opportunity
for management teams to create value
in the assets.
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And how do you view the

role of natural gas in the
energy transition?
MV: It’s a great partner for renewables.
The availability of cheap natural gas
has enabled renewables to grow in the
US over the past decade. And it will be
around for decades because it will take
time for renewables to gain further
market share.

Natural gas can be used while tech-
nology is developed, efficiency is in-
creased and solutions emerge to ensure
interrelated sources of renewables can
work together. It can also be used in
areas where land or weather patterns
aren’t suitable for renewables currently.
Opverall, it’s a risk mitigator that helps
diversify energy sources and helps
maintain the reliability of the grid.

Storage is clearly a much

talked-about area. How do
you see it developing?
SM: It’s developing rapidly and im-
proving at an astonishing speed. Yet the
sector varies quite widely from geogra-
phy to geography because regulators
are finding different ways to integrate
it according to the energy mix in each
market.

Batteries are an interesting add-on
to the grid, although usually we are
still talking about smaller distributed
solutions, such as small-scale storage
for specific customers or factories. It
clearly has benefits over the short term,
but there is a debate about whether hy-
drogen might be a better solution over
the longer term.

Could hydrogen be the

long-term solution?
AS: It may well be. It’s a commonly
known molecule used in a variety of in-
dustries, but today it’s largely produced
through fossil fuel-generated sources
and it is energy-intensive to produce.

However, there are two recent de-

velopments that have changed the
game. The first is that the levelised
cost of renewable energy has dropped
below the €15 per MWh price, which
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How do you take climate change into account when

analysing investment opportunities?
AS: We take into account the fact that there will be a transition and that,
because many companies are reliant on fossil fuels as a source of energy
today, this needs to be factored into the business plan. This has implications
at the investment selection stage so that we take the risk of exposure to
fossil fuels into account and make a decision about how we can future-proof
the business by improving CO2 performance through strategic investment

or R&D.

Géosel is a great example. It’s a business that stores around 40 percent
of France’s national hydrocarbon consumption — it’s a strategic asset for the
country that allows it to cope with a crisis. With the energy transition, oil
consumption will reduce and so we needed to create a long-term strategic
plan for the business and create a culture centred around ESG - a move
that also helps reduce the cost of financing.

We have embarked on a project called Géosel of Tomorrow in which we
have asked employees for input on how we can position the business for the
future. Some of the proposals include transforming salt caves into batteries,
producing and storing green hydrogen, and making use of the company’s
existing pipelines. We want to ensure the business is fit for the future
through strategy, fostering the right culture and investment.

“[Storage is]
developing rapidly
and improving at an
astonishing speed. Yet
the sector varies quite
widely from geography
to geography”

STEFANO MION

makes producing green hydrogen more
competitive.

The second is that governments are
now starting to back hydrogen. That’s
essential until competition in the mar-
ket reduces the capital expenditure re-
quired in hydrogen production at scale.
It’s a bit of a chicken-and-egg situation
at the moment because you also can’t
make the capital expenditure unless
you have scale.

We’re seeing both the EU and the
US strongly supporting hydrogen.
There is a new EU 2030 Hydrogen
Strategy and the US has recently put
together a Hydrogen Program Plan.
The big question is how long it will
take for both to establish programmes
and for demand to step up.

There have been estimates that hy-
drogen could account for 50 percent
of energy production by 2050 and that
could offer a decarbonising investment
opportunity of $300 billion by as soon
as 2030. We’re monitoring it closely
and last year we signed a memorandum
of understanding with Italian utility
A2A to explore the feasibility of build-
ing a green hydrogen plant.
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The new face of

Nfrastructure

Infrastructure investors are eyeing up opportunities

beyond traditional renewable energy that will help make society

more sustainable in the long term, writes Stephanie Baxter

nfrastructure managers have made

huge investments in renewable

power sources in recent years, but

the rapid acceleration of the ener-

gy transition will require them to

think outside the box. Moving to
a more sustainable society will com-
pletely change the way we travel, work
and produce food — and all of this will
require sustainable energy.

Given that the electricity market
only represents around 20 percent
of Europe’s total energy consump-
tion, existing renewable energy infra-
structure will not be enough and new

sources will have to be created. Meeting
decarbonisation goals will depend on
the expansion of sustainable infrastruc-
ture into areas such as hydrogen, heat
pumps, cooling, e-mobility, and carbon
capture and storage.

For Matt Hammond, partner at
Foresight, sustainable infrastructure
and real assets are about much more
than just renewable energy. “The drive
for enhanced sustainability has led to
a significantly increased and diversi-
fied opportunity set for infrastructure
investors,” he says. “In energy alone,
the investment goes beyond renewable

energy-generating assets into batteries
and other forms of energy storage, as
well as transmission and distribution
assets. Hybrid assets seeking private
finance are increasingly common as
greater efficiencies are sought across
the whole energy system.”

David Tilstone, head of renewables
EMEA at Macquarie Infrastructure
and Real Assets, says all types of infra-
structure will need to become sustaina-
ble if governments’ climate targets are
to be met.

“We have set an ambitious target
to invest and manage our portfolio in
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line with net-zero emissions by 2040 —
10 years ahead of the deadline to
achieve the Paris Agreement goals,” he
says. “This will require us to identify
pathways to reduce emissions across
every asset, sector and market our port-
folio touches.”

Beyond renewable energy, Mac-
quarie is implementing business strat-
egies in partnership with its portfolio
companies to decarbonise heating and
cooling, transport, industrial processes,
agriculture and waste. Many of these
sectors are in their early stages and deal
activity is expected to be ramped up.

Rob Martin, director for strategy
and ESG at Legal & General Invest-
ment Management Real Assets, says
his team is “actively seeking” to invest
in infrastructure that will facilitate the
net-zero transition. He adds that the
team is looking to mitigate cashflow
volatility resulting from factors such
as merchant revenues, technology risk
and the stability of regulatory or con-
tractual frameworks.

One of the benefits of investing
in next-generation sustainable infra-
structure assets is that they can help to
diversify portfolios that are mostly fo-
cused on wind and solar.

“Early entry into these industries
also allows investors to build relation-
ships with the sponsors, regulators and
other stakeholders, laying the ground-
work for building and managing expo-
sure as these sectors scale up,” Martin
explains.

What are the opportunities?
Many high-energy sectors — such as
roads, rail, marine, aviation, and do-
mestic and commercial heating and
cooling systems — will need to be
decarbonised. The production of steel,
aluminium, cement, sugar, chemicals,
plastics and agriculture will also need
to be made carbon-neutral.

Peter Bachmann, managing di-
rector of sustainable infrastructure
at Gresham House, believes batter-
ies are the next frontier of infrastruc-
ture and will be increasingly used by
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“Hybrid assets seeking
private finance are
increasingly common
as greater efficiencies
are sought across the

whole energy system”

MATT HAMMOND
Foresight

the UK’ National Grid. “The grid
cannot balance itself if it is running
solely or largely on intermittent renew-
able generation, and this is something
that is starting to become somewhat
well-understood,” he says. “Over time,
battery storage will become an even
greater asset class.”

Bachmann notes that, during the
early stages of the pandemic, the Na-
tional Grid was looking at how much
it would cost to balance the grid by
keeping old gas-fired power stations
running. “This was at a time when it
should have been quite cheap, in that
everyone was home during covid-19,
and it was quite sunny and windy so
there was not much imbalance,” he
says. “But they worked out that the cost
to balance the grid [in this way] would
have been a fraction of the price if they
used batteries to supply balancing ser-
vices when needed.”

Bachmann adds that, depending on
which way the National Grid goes to
try to manage this imbalance, other
forms of storage might become attrac-
tive, such as pump storage and other
technologies to provide long-duration
balancing.

Another big area of opportunity
is decarbonisation of the heat sec-
tor, which is estimated to cost around
£1 trillion ($1.37 trillion; €1.15 trillion)
for the entire UK market.

“The UK government has not real-
ly tackled the heat side of things,” says
Bachmann. “A lot of other countries in
Europe have district heating networks
so that they can use energy-efficient
centralised equipment.”

Gresham House is looking at oppor-
tunities in heat pumps, an area the UK
governments recent budget alluded
to. There was a £5,000 voucher incen-
tive scheme for air-source heat pumps,
which the government has now with-
drawn.

“Hopefully, the government will an-
nounce some other new mechanisms
to try to encourage air-source heat
pumps,” Bachmann says. “We think
that they could be a really great way
of taking people off oil, and there are
a lot of people in the UK that still use
oil burners or use oil as their primary
source of heat, which is incredibly envi-
ronmentally unfriendly. So, there is an
opportunity to transition those people.”

LGIM Real Assets recently provid-
ed debt finance to HeatRHIght, a re-
newables funding scheme that supports
the delivery of air-source heat pump
technology to social housing.

“This is an example of a transaction
where the key risks in new genera-
tion infrastructure were appropriately
addressed in the financial structure,”
Martin says. “In addition to clear de-
carbonisation benefits, that investment
structure featured among others a
technology with a proven track record,
manufacturer guarantees and revenue
stability of the underlying assets.”

Sustainable transport, which has
typically focused on electric vehicle
charging infrastructure, is another area
from which opportunities are likely to
arise. Hammond says Foresight has in-
vested in biomethane refuelling to en-
able truck owners to move away from
diesel and that, in the longer term, all
transport will either be electrified or,
in some applications, move to clean
hydrogen.

He adds that opportunities in dis-
trict heating and other forms of heat-
ing and cooling infrastructure are also
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emerging, as accepted practices in sus-
tainability vary across the world.

Hammond says digital infrastruc-
ture is another “obvious area” with sus-
tainability credentials that is enabling
people’s lives to be more connected and
resilient in the face of whatever chal-
lenges come next. It can have benefits
such as reducing travel and urbanisa-
tion pressures, as has been evidenced
during the pandemic.

The next frontier is sustainable agri-
culture, which is a big challenge and an
opportunity that will last a long time,
according to Hammond: “Whether it
is building greenhouses or more so-
phisticated controlled environments
for salads or fish, acquiring nutrition-
ally exhausted fields and allowing them
to recover and become profitable or-
ganic farms, or to protect and enhance
existing forestry or to develop new for-
ests in depleted agricultural lands, it all
requires long-term patient capital.”

Gresham House is investing in
other sustainable businesses, such as
those involved in vertical farming or
the production of alternative proteins,
which can replace high consumption of
environmentally unfriendly soy in the
seafood industry.

US wind opportunities

Although renewable energy is well es-
tablished in Europe and infrastructure
asset managers have invested heavily
in this area, there may still be oppor-
tunities in other countries or regions.
For example, the US has lagged behind
Europe in offshore wind.

Macquarie’s Tilstone believes off-
shore wind will have an important role
to play in decarbonising the US power
sector, which will create further op-
portunities for infrastructure investors.
“We are actively looking to leverage
our experience from the European
market in the US,” he says.

Foresight’s Hammond agrees that
offshore wind will play a part in the
US’s move to decarbonise: “Like every-
where, as the industry scales — and as
the size of the turbines grows — other

peripheral opportunities [will] emerge
in, for example, port infrastructure,
maritime service vessels.”

However, Alistair Perkins, head of
infrastructure debt and project finance
at NN Investment Partners, thinks
onshore projects will continue to rep-
resent the majority of the renewable
energy market in North America, with
offshore wind playing a smaller role
in specific locations. This is because
Europe had limited land available for
large-scale onshore wind farms, but the
market drivers in North America are
quite different, with “significantly less
pressure” on land availability for large-
scale wind and solar projects onshore.

“In addition, grid inter-connectivity
is quite extensive across continental
Europe,” Perkins adds. “The North
American market has significant ca-
pacity constraints with limited inter-
connectors between Texas [ERCOT],
western [WECC] and central/eastern
power grids.”

What are the challenges?
Darryl Murphy, managing director for
infrastructure at Aviva Investors Real
Assets, believes the opportunity set is
very much about the low-carbon ener-
gy transition plus digital because gov-
ernment policy will want private capital
to focus on these areas.

However, he points out that today it
is difficult to find those opportunities.

“I'he grid cannot
balance itself if it

is running solely or
largely on intermittent

renewable generation”

PETER BACHMANN
Gresham House

“There is probably a lot of capital
struggling to find the opportunities
immediately,” he says. “Some of these
markets are a little bit more nascent but
will develop over the next few years, so
that should be good in some respects. It
just comes down to how quickly some
of these new technologies will become
commercially deliverable.”

Another challenge is the lack of a
robust regulatory model in nascent sec-
tors. Tilstone notes that the regulatory
environment may not be well devel-
oped at an early stage, which can create
challenges around the stability of these
assets as an investment opportunity.

“Often they need some form of
partnership between governments and
the private sector to create an initial
framework that helps ensure stability
for investors,” he says. “As the market
evolves, costs can be reduced and sta-
bilised, and business models can ulti-
mately stand independently in the long
term. The development of the renew-
able energy sector is a good example
of this.”

Martin of LGIM Real Assets says
that in the early days of renewable en-
ergy, a robust regulatory framework
was put in place to provide long-term
revenue visibility and stabilisation,
and that this led to the rapid scaling
up of the industry and rapid capacity
deployment.

“A similar regulatory framework is
needed now to speed up the deploy-
ment of the next generation of sustain-
able infrastructure,” he says. “Support
from the new [UK] Infrastructure Bank
in the form of guarantees and credit
enhancements could prove crucial in
this early stage of deployment.”

Despite the challenges, Perkins be-
lieves the market trend for the defini-
tion of infrastructure to be expanded
will continue during 2021. He pre-
dicts this will be against a backdrop
of investors secking higher returns in
the low-interest-rate environment, in-
creased competition for a finite pipe-
line of assets and greater scrutiny over
ESG performance.
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Anticipating energy's evolution

1o be successful in the fast-moving world of the energy transition, asset managers
must have deep industrial, sector and geographical expertise, says global bead of
infrastructure and structured finance at Edmond de Rothschild, Fean-Francis Dusch

Where are the most

interesting energy
transition opportunities
from an infrastructure debt
perspective?
The opportunities are everywhere. It is
a global play. The energy transition is a
global phenomenon and the technolo-
gies to support that transition are pro-
liferating at a remarkable rate. The real
question, for me, is whether an asset
manager can capture those opportuni-
ties. We believe we are thanks to our
deep industrial knowledge.

To do so, you need to understand
the changing regulatory environment
in each country, and you need to un-
derstand the industrial and technolog-
ical evolutions that are taking place.
That means understanding newer
technologies, such as floating offshore
wind, hydrogen and battery storage,
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for example. It is also about assessing
accurately if evolutions within existing
technologies, such as the increasing
size of blades for onshore windfarms,
still make them reliable assets that are
easy to operate and maintain, as we
wish to keep the risk profile acceptable
to our investors.

When I talk about understanding,
I don’t mean the ability to adapt to
changes once they have taken place,
but rather to anticipate those changes
before they happen. Of course, we also
need to be able to structure the debt in-
struments, but that’s table stakes. What
really sets an asset manager apart is the
industrial and technological knowl-
edge of its team, as well as in-depth

knowledge of both individual markets
and regulatory frameworks and strong
relationships with the public sector.

Different regions have different sets
of rules and behaviours. So, you need
to have relationships with the deci-
sion-makers behind tendering projects
and the implementation of regulatory
frameworks. The greater the breadth
of that experience, the more able you
are to take advantage of the energy
transition opportunity set, because it is
vast and it is global.

If the ability to look ahead
is important, what do
you see as the next wave of
investment propositions?
Take something like floating offshore
wind. We have been looking carefully at
that sector for the past three years, and
itis now starting to become ‘investable’.
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The same is true of battery storage.
There have been a handful of transac-
tions so far, but more are coming.

Hydrogen is clearly another very
hot topic, and we are starting to see
transactions that can make sense for
our investors as well. Meanwhile, we
ourselves carried out one of the very
first project financings of an EV charg-
ing asset linked to the Trans European
Transport Network — Green Mobility
—around 18 months ago.

Inevitably, the approach has to be
different when compared with lend-
ing to highly evolved sectors where
you have done many similar deals in
the past. It is almost like going back 25
years to when the first mobile networks
were being rolled out and project fi-
nancing needed to be raised.

Nobody could really predict mo-
bile penetration and so assumptions
had to be conservative when defining
quantum of debt and the appropriate
security package. These are new and
partly unproven business plans and,
again, that is where depth of experience
comes in to mitigate the risk and bring
the risk profile to what our investors
wish us to invest in.

How competitive is the
lending landscape for

these types of asset?
It varies significantly from country to
country and from regulatory regime
to regulatory regime. You have to ap-
proach value assessment and risk miti-
gation differently, depending on where
you are looking. It is tailor-made and
experienced asset managers will appre-
ciate and embrace this challenge.

Indeed, sometimes the situation dif-
fers from region to region, even within
a single market. So you need to have
local experience, but you also need to
have an understanding of global trends,
in order not to misjudge an investment.

For example, the first merchant
deals we participated in took place 20
or 25 years ago. They were not nec-
essarily a success, but they taught us a
great deal. We are able to look back at

those transactions in relation to current

pricing projections, which proved key
in our risk assessment and acceptance
as well as in sizing of the debt and the
level of cushion we want to embed in
the structure.

However, pricing isn’t everything
and analysing an asset is about making
sense of a complex, comprehensive set
of components; pricing is just one.

“You have to have the
skills and experience
to be able to take a
view on what the
operational challenges
of an asset will be,
beginning with its

remaining life”

Pumped up:
hydrogen is
among a raft of
assets becoming
increasingly
attractive

What are the biggest

challenges you would
associate with deploying
capital in these sectors?
The biggest challenge but also oppor-
tunity is probably the speed of tech-
nological evolution that is now taking
place and the need to assess the asso-
ciated risk.

Equally, the regulatory environ-
ment has evolved, sometimes rapidly.
You have to consider the policy back-
drop and the history of how a given ju-
risdiction has behaved. Then you need
to look at the revenue drivers.

Are you dealing with a feed-in tariff.
Isit corporate PPA? Is there an element
of merchant risk? Is that merchant risk
full or partial? We also have to consid-
er if that framework is likely to remain
in place or if a country may decide to
transition to a more merchant environ-
ment, perhaps for budgetary reasons.

Operational considerations are cru-
cial too. You have to have the skills
and experience to be able take a view
on what the operational challenges
of an asset will be, beginning with its
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remaining life. There are many mov-
ing parts to be taken into account
which differ from country to country
and sub-sector to sub-sector. And these
considerations can pull in opposite di-
rections, so it is all about weighing up
individual opportunities on a case-by-
case basis and structuring the underly-
ing debt instrument on a tailor-made
basis.

Has covid impacted

interest in the energy
transition agenda?
I think the pandemic has created more
awareness. It has highlighted the im-
portance of protecting the planet and
of caring about society. It was interest-
ing that in the early days of lockdown,
pollution levels declined rapidly and air
quality improved, which just served to
remind everyone that it is possible and
necessary to live in a cleaner world.

At the same time, however, I think
that train had already left the station
and was travelling at high speed. Cer-
tainly, the transactions that we are
working on would have taken place

anyway.

Do you think government

reactions to the pandemic
will have a meaningful impact
on dealflow?
I do think that governments will deliv-
er. We advised quite a number of them
and have good insight into their plans.
There is a firm commitment to 2050
targets around global warming and
CO2 emissions and we know that in-
frastructure investment is an important
way to boost economic growth when
the economy has suffered.

That should help accelerate the
implementation of some of these pro-
grammes that have been announced.
But, at the same time, we are not wait-
ing for governments to turn stimulus
plans into action. Our job is to invest
on behalf of our LPs and we cannot af-
ford to wait for government initiatives
to translate into investable proposi-
tions.
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From an LP perspective, what is the advantage of

accessing the energy transition through debt, rather
than equity?
The appetite for infrastructure debt is certainly growing, which is a
positive. Although the majority of the financing comes from debt, historical
LP appetite and fundraising has been focused initially on equity. There are
two distinct strategies within infrastructure debt. There is the senior play,
at perhaps a 250bps spread, involving investment-grade assets and Solvency
1I eligibility, which is certainly very attractive for insurance companies. It is
a liability-matching exercise, which is also generating attractive yield when
compared with listed corporate or even sovereign bonds, right now.

There are also the higher-yield, or yield-plus, strategies, involving junior
debt or perhaps riskier senior debt, generating a 5-6 percent spread. Here
the appeal for LPs is a high-yielding investment with the added benefit of
that element of security: fixed income and predictable cashflow.

As the world of equity becomes increasingly competitive, with more
and more capital being raised, returns in many areas are sometimes being
squeezed into the mid-single digits, and so a yield-plus debt exposure is
becoming increasingly attractive. We were one of the first to introduce
a separate yield-plus strategy to also avoid conflict of interest and offer
investors the benefits of both strategies across separate portfolios. We seem
to have identified a strong demand here.

“What really sets

an asset manager
apart is the industrial
and technological
knowledge of its

team, as well as
in-depth knowledge
of individual markets
and regulatory

frameworks”

How else will energy

transition evolve?
I believe one reason that people like
myself and my team, and our peers in
the market, are involved in this sector is
that we have a conviction that we need
to protect our planet and contribute
to sustainable development. We care
about the planet and about society. ESG
means something to us and is a clear
commitment of the Edmond de Roth-
schild Group. It is exciting and a bless-
ing to be a part of the energy transition.

It is clear that government com-
mitment to the transition is now also
strong. It has become a global phe-
nomenon. And the speed of tech evo-
lution is remarkable.

To be honest, for me, it’s really
about whether LP liquidity can keep
pace with the sheer scale of investment
opportunities. And, of course, for us
as asset managers, to convince those
LPs that we are the right people to
make that happen. This is a critically
important challenge that the world is
grappling with and I am truly excited
to have a role to play.
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Sizing the hydrogen infrastructure
investment opportunity

Hydrogen will play a key role in the energy transition, but lower
costs and government support are needed for it to become a major
opportunity, writes Stephanie Baxter

ydrogen has quickly
transformed from a
niche prospect into a
global opportunity as
many and varied coun-
tries commit to reach-
ing net-zero greenhouse gas emissions
by 2050 or earlier. The universe’s most
commonly found element is expected
to play a crucial role in the climate-neu-
tral economies of the future — as shown
in many recent scenarios and roadmaps
— because renewable energy will not be
enough to meet ambitious net-zero and
decarbonisation targets.

Last year, many countries intro-
duced hydrogen strategies. Europe
has recognised hydrogen as essential
to supporting its commitment to reach
net-zero by 2050 and has set clear tar-
gets to increase electrolysis capacity. In
July 2020, the European Commission
released its Hydrogen Strategy as part
of its European Green Deal to tackle
climate change.

A big opportunity?

Expansion into hydrogen and carbon
capture and storage will be required to
decarbonise energy intensive sectors
such as transportation, heating and
high energy industries like steel and
chemicals. In combination with renew-
able electricity, it has the potental to
entirely replace hydrocarbons in the
long run.

Dan Watson, head of sustainabil-
ity at Amber Infrastructure Group,
says hydrogen is a “great solution” for
at-scale electricity storage to smooth
peaks in energy demand — and so en-
suring that power resources are availa-
ble even when the wind is not blowing,
or the sun is not shining. Furthermore,
hydrogen can be seasonally stored and
transported cost-effectively over long
distances by ship or pipeline.

Martin Bradley, senior managing
director of Macquarie Infrastructure
and Real Assets, is optimistic about the

“It has proven
exceedingly important
that any support
scheme provides
long-term visibility
and stability”

MARTIN BRADLEY
Macquarie Infrastructure
and Real Assets

role the element will play in the race
to net-zero targets. He believes the hy-
drogen landscape has “evolved signifi-
cantly” and has been underpinned by a
global shift of regulators, investors and
consumers towards decarbonisation.

“This momentum exists along the
entire value chain and is accelerating
cost reductions for hydrogen produc-
tion, transmission, distribution, retail
and end applications,” he says. “We
are energised by the strong sense of
momentum and believe it is critical to
act now if we are to achieve the various
net-zero targets that have been set.”

While Macquarie does not believe
hydrogen is the only low or no-carbon
solution, the manager sees it as a key
piece of the decarbonisation puzzle.
“Importantly, low-carbon hydrogen
will also help to meet our increasing
energy demands with supply,” Bradley
says.

For Amber’s Watson, while there
are many potential applications, the
hydrogen opportunity should focus on
hard to abate sectors. He believes there
are “real opportunities” to decarbon-
ise domestic heat, heavy transport and
heavy industry. While hydrogen does
not directly result in a reduction of en-
ergy use, it can provide climate-friend-
ly solutions to meet energy demands
that are otherwise difficult to supply.

For example,

hydrogen energy

can be economically stored for longer
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intervals than current battery technol-
ogies, while distributing an equivalent
quantity of hydrogen energy through
a pipeline is considerably cheaper than
transporting through electricity wires,
says Bradley.

There are many other uses, he adds:
“Hydrogen has an existing and further
potential role in many industrial pro-
cesses, such as chemicals and steel pro-
duction, where electrification is diffi-
cult. And for long-haul transportation,
including ocean shipping and aviation,
hydrogen is a sustainable option where
electric battery technologies are not
adequate.”

Finally, as hydrogen is a tradable
commodity, it can be shipped to re-
gions with insufficient renewable en-
ergy potential to help them reach their
net-zero targets.

Variances among countries
While hydrogen is expected to play a
big role in achieving net-zero carbon
emissions globally by 2050, there will
inevitably be variances across countries.
As Watson says, the opportunities “will
differ between countries and regions”,
which will depend on “several factors
such as resources available, existing
infrastructure and skills of respective
workforces”.

Bradley thinks that large gas con-
suming countries, including Germany,
the UK, France and Italy, are likely to
lead with investment in low-carbon hy-
drogen, and that the Netherlands is also
an important transit country. Further-
more, he says North Sea economies and
the “olive belt” have advantages on en-
ergy costs and are also likely to be early
adopters of low-carbon hydrogen.

“We believe Europe has what it
takes to be a real leader. However, it’s
critical that there are coherent strate-
gies and support mechanisms. It has
proven exceedingly important that any
support scheme provides long-term
visibility and stability. Unexpected al-
terations or retroactive changes tend
to harm the progress of emerging sec-
tors,” Bradley says.
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Gas pipelines

If hydrogen is used to decarbonise the
gas grid, it could reuse the existing in-
frastructure rather than having to build
it from scratch, which would be very
costly. Bradley believes existing gas
pipelines could be used for transport-
ing hydrogen as a lot of the infrastruc-
ture is already there.

“We have functioning gas networks
that can be used to enable a low or
no-carbon hydrogen future,” he ex-
plains. “Today, heating for domestic
properties and industry accounts for
half of the UK’ energy consumption
and one third of its carbon emissions
(83 percent of homes use gas to keep
warm). There is an obvious opportuni-
ty to blend hydrogen into the current
natural gas network.”

Macquarie is working with gas dis-
tribution companies within its port-
folio to explore the viability of hydro-
gen through pilot projects, including
blending and developing carbon cap-
ture storage infrastructure to carry hy-
drogen to industrial areas.

“These pilot projects are relative-
ly small and early stage, but they are
a unique platform to build first-hand
experience, relationships and be a rel-
evant voice in the policy-making con-
text,” says Bradley.

Cadent, which runs the UK’ big-
gest gas distribution network, is leading
the way on this with its hydrogen pilot,
HyDeploy, which is a pioneering hy-
drogen energy project designed to help
reduce UK CO2 emissions and reach
the UK government’s net-zero target
for 2050. Itincludes the development of
a hydrogen pipeline and the creation of
the UK’s first carbon capture and stor-
age infrastructure. CCS is an important
technology to achieve the widespread
emissions savings needed to meet the
2050 carbon reduction targets.

Watson says this pilot, blending hy-
drogen with natural gas, is very inno-
vative: “As the first live demonstration
of hydrogen in homes, HyDeploy aims
to prove that blending up to 20 percent
volume of hydrogen with natural gas is

“A number of projects

are being developed at
scale, but I think the
biggest issue right now
is the economics today

don’t make sense”

JASPAL PHULL
Redington
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a safe and greener alternative to the gas
we use now,” he says.

Crucially, it is providing evidence
that customers will not have to change
their cooking or heating appliances to
take the blend, which means less dis-
ruption and cost for them.

“Itis also confirming initial findings
that customers don’t notice any differ-
ence when using the hydrogen blend,”
says Watson. “If that is the case, it will
create a significant market for hydro-
gen production and help scale the UK’s
hydrogen ambition.”

Government support is needed
The investment needed to support the
expansion of the low-carbon hydrogen
economy is considerable, but it also
comes with a high degree of uncertainty
around regulation, market design, de-
mand and supply, and revenue support.
Hydrogen’s role in the energy tran-
sition will largely depend on its costs
coming down. Today, it is still double
or triple the cost of energy equivalents
such as gasoline or diesel, but new

technologies are usually expensive in-
itially to compete with current sourc-
es — as was the case for solar and wind
power versus coal.

Redington’s senior vice-president
for real assets manager research, Jaspal
Phull, says that while hydrogen will
play an important role in decarbonis-
ing global energy systems, it is current-
ly challenging.

“What will make it difficult is that
looking at the time horizon and eco-
nomics of hydrogen, the conversion
agenda is quite challenging. A num-
ber of projects are being developed at
scale, but I think the biggest issue right
now is the economics today don’t make
sense,” says Phull.

“Looking back 10-15 years ago,
the economics of wind and solar did
not make sense and we are where we
are right now because of the carbon
subsidies and the cost curve has come
down.”

With hydrogen, there will need to
be a big change in the cost curve just
like for wind and solar, says Clearbridge

Fuel of the future? Hydrogen
can be a key piece of the
decarbonisation puzzle

Investments director and portfolio
manager David Pow.

“For demand to ramp up, and also
for utilisation to ramp up, would re-
quire the costs [of hydrogen] to come
down. That would be more like back-
end loaded growth rather than very
linear across the next three decades,”
he says.

The current cost of green hydrogen
—1in US dollar per kilogramme terms —
is somewhere around $4.

“For it to have more parity with
blue and grey hydrogen, it would need
to come down to $1-2, which is what
Europe has forecast by 2030,” says Pow.
“Some more bullish forecasts even say
that potentially by 2025 we will reach
cost parity of green hydrogen versus
blue and grey hydrogen.”

Costs can be brought down through
supportive government policy and reg-
ulatory frameworks, to enable faster
adoption by the private sector.

“The need for hydrogen policy sup-
port is similar to the renewables indus-
try in the early 2000s, or the electric
vehicle industry in the 2010s, and now
the energy storage market,” says Brad-
ley. “The good news is that we know
these measures work and we can see
how they can support low-carbon hy-
drogen in becoming mainstream.”

Hydrogen will clearly play an im-
portant role in the global move to
net-zero, but there are still many cogs
needed to be turned for the hydrogen
economy to really take off. The great-
est challenge is to avoid setting the
industry on a slow ramp-up trajectory,
which in turn could be detrimental to
the success of the hydrogen economy,
says Bradley.

“Government support schemes
must be progressed swiftly to grow
demand for the low-carbon hydrogen
economy and build investor confidence
in its value chain.” m
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INTERVIEW

—XCIiting energy transition
assets mean thinking small

Energy transition assets such as batteries, EV charging and green hydrogen are often
only available in small packages, which requires managers able to build platforms
from smaller assets, explains Barbara Weber, founding partner of B Capital Partners

How does the energy

transition fit into the
trends shaping infrastructure?
We see three major trends shaping in-
frastructure investment today — climate
change, technological advancement and
urbanisation. All these trends are inter-
connected and all require sustainable
infrastructure. For example, the need
to tackle greenhouse gas emissions and
move to zero-carbon societies requires
technologically advanced solutions —
such as battery storage, which can en-
able growing cities to regulate volatile
power demand and supply, or green
energy generation for the purposes of,
for instance, charging electric vehicles.
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SPONSOR
B CAPITAL PARTNERS

These mega-trends feed into more
specific themes in the energy transition.
A December 2020 report from the con-
sultant Rystad Energy highlights three
key areas: carbon capture and storage,
green hydrogen and battery storage.
Like the identified mega-trends, these
themes are highly interconnected.
Rystad Energy elaborates how batter-
ies compete with hydrogen, and both
compete with carbon capture. The
reality is that there won’t be one win-
ner, as all these sectors will have an

important role to play in helping us get
to net-zero. All sub-sectors are some-
how connected by digital infrastruc-
ture, which is an essential part of the
energy transition and the development
of smart cities. At the end of the day,
new infrastructure is decentralising and
we have to connect the dots with data.

Energy networks, smart lighting,
smart meters and autonomous vehicles
on the road all need data connections
to communicate where they are and
what their status is. Even for our wind-
farms, we receive status information
every second, connected via data net-
works. When you build decentralised
systems, data infrastructure is essential.
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Why focus on the energy

transition?
We are committed to invest exclusively
in sustainable infrastructure in the en-
ergy transition space. As such, we focus
on assets such as battery storage, waste
to green hydrogen, district heating and
EV charging while still considering hy-
dro, wind and solar.

Our approach is to invest in small-
er assets in these sub-sectors. This is
where the most exciting advances are
happening and where one can generate
true alpha. They are not happening in
the big established and institutionalised
parts of the market; like the first wave
of renewables, they are happening on
the ground.

In this area of the market, you need
a fund with the flexibility to write small
tickets to be able to go small. That
way you can get early access to those
ground-breaking assets that will be
important to the energy transition and
that can be built into platforms.

Large fund managers and insti-
tutional investors are not able to go
that small, both because of the time
and effort needed to understand these
new assets and because of the relatively
small tickets.

For example, the biggest single bat-
tery in Germany at this point is still
only 5S0MW, and a 50-60MW battery
costs €40 million-€50 million at best —
which represents, after appropriate lev-
erage, a small equity investment for a
large manager or institutional investor.

We have spent time to penetrate the
market, to identify suitable sustainable
assets and to invest into small-scale
plants. Once we have built the platform
and it works, large investors will be in-
terested in buying into it.

What are the benefits of

investing in smaller-cap
assets?
In small- and mid-cap infrastructure,
there is a good supply of new projects
and at the same time relatively little de-
mand, which means that the economics
tend to be better than for large assets

Plugging into the
battery opportunity

How do you apply your
investment strategy to
battery storage?
This is a typical sub-sector of the energy transition where you cannot buy
large assets in Europe, as of yet. There are growing numbers of industrial
players developing smaller-scale assets in countries such as Germany.
We accumulate these assets, which are scalable, into a platform that will
generate attractive long-term yields and attract large fund managers or
institutional investors.

What's the attraction of battery storage in Germany in
particular?
Within Europe, Germany is a large, stable and predictable market. It offers
revenue streams and incentives set by the regulator that are not available in
other markets, such as the UK. Nevertheless, it is relatively new to financial
investors.

Because battery storage is a decentralised market with relatively small
assets, many fund managers find it hard to enter. Some do not speak the
language or, if they do speak the language, they are simply too far away
from where the action is. Being based in Switzerland and with Germans on
the team, we have access and build relationships with developers to ensure
we get to secure these assets early.

What role do batteries play in the move to net-zero?

The sustainability aspect of batteries is very important and more
significant than most people seem to know. German coal power plants are
still generating over a quarter of total electricity in Germany and are also
used for the primary reserve when a demand peak pops up. They run all
year round with a massive negative sustainability impact.

Even after subtracting the energy the battery
uses itself and the energy and resources needed
to produce the battery, you can replace thermal
power plants in their primary reserve functions
and save a huge amount of carbon emissions
within the battery’s lifetime of 15-20 years. In
addition, batteries can also store green energy
at times of low demand, which otherwise would
have been lost.

The bottom line is that the emissions
from batteries are a drop in the ocean when
compared with those from a thermal power
plant.
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where we see relatively little supply and
a lot of demand. Large infrastructure
investment managers are often com-
peting with each other, as well as with
institutional investors, for the same
large-scale infrastructure, which drives
up prices and reduces returns.

Equally important, you find a much
broader universe of potential invest-
ments in small-cap infrastructure sim-
ply because certain assets are as of yet
only available in small sizes. This gives
us better potential for diversification
across sub-sectors.

We don’t mind getting our hands
dirty on small stuff — sometimes you
can build something very interesting
out of it.

How do you source these
assets?
We source almost exclusively from in-
dustrial players. To this end, we actively
look for developers and industrial part-
ners in sectors and geographies that are
of interest.

In several target countries, we have
mapped all infrastructure assets that
exist to our knowledge. We have done
that for example for Germany, Norway
and Austria. This way we find opera-
tional assets we like and we find out
who owns them.

We also develop networks with local
and national utilities that enable us to
follow the trail from the assets to those
developers that are creating new infra-
structure. In addition, we get plenty
of unsolicited offers because we have
a track record in these sectors. Most
importantly though, it is about having
a proactive approach of reaching out,
rather than expecting sellers to find
you.

The relatively limited competition
in these segments increases the chances
of securing an asset or even a pipeline
of assets. Many of these smaller play-
ers do not have an investor network to
properly run an auction process. This
gives us an opportunity to build a rela-
tionship of trust while getting to know
the asset. Also, developers and smaller
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corporates tend to prefer long-term
relationships with repeat deals since it
reduces their transaction costs dramat-
ically.

Does new small- and mid-

cap infrastructure carry
higher risks?
The short answer is no. We do not take
the technology risk or development
risk often associated with smaller as-
sets. While we do get in contact with
industrials when their assets still have
development risk — or even technology
risk due to unproven technology — at
that stage, we follow them, keep a di-
alogue and guide them, so they under-
stand the milestones they need to reach
by the time we invest.

The skill is to see which assets lend
themselves to being de-risked before
or when we enter, so that we are suf-
ficiently late but also sufficiently early.
In sub-sectors where there is not much
competition, you can have a proper
conversation with the seller about risk
and mitigating structures, including

“In this area of the
market, you need

a fund with the
flexibility to write
small tickets to be able

to go small”

earnouts that de-risk the investment for
us. In the hydrogen space, for example,
there is such a hype suddenly that some
investors are ready to take that devel-
opment risk. That is not something we
are prepared to do.

Certain types of risk cannot be
structured, such as country risk (unless
you take out political risk insurance).
So, we focus on AA- and AAA-rated
countries with regulators that are rea-
sonably predictable.

The bottom line is that we generate
very attractive risk-adjusted returns.
Our infrastructure assets typically have
a core/core-plus risk profile while gen-
erating returns that beat what investors
that follow the large players might usu-
ally expect.

You mentioned the need
to connect the dots

between infrastructure themes.
How are you doing that?
Energy transition is a broad theme
covering a lot of sub-sectors, meaning
you can create natural diversification
across your portfolio. Beyond that,
you can acquire assets that mutually
support each other. If you have a wind
farm, you can use it to produce power
for another asset that also contributes
to the energy transition — for example,
to feed a green EV charging network,
or to produce green hydrogen that can
then be used for green hydrogen buses.

As an investor in various of these
assets, you can structure, for example,
PPAs between them, creating stability
and a good business case for each. We
also partner with industrials to profit
from value chain-integrated solutions
such as utilities’ competence in trading
electricity or building infrastructure.

"This is an innovative approach, with
few funds focusing on the energy tran-
sition sub-sectors in this way: diversi-
fied, de-risked and connected.

Investors we talk to are very inter-
ested because they see it is a relatively
unbeaten path for now, which means
there is the potential for outper-
formance and sustainability.
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China's $6.4trm energy
transition commitment

With a net-zero target for 2060 and as one of the world’s worst polluters, China will
have to facilitate significant investment in its infrastructure. jon Yarker investigates

whether this a theme international investors can buy into

Ithough it may be one

of the world’s largest

economies, China has

a reputation for be-

ing one of the worst

polluters.  However,
President Xi Jinping stunned the inter-
national community in late 2020 by an-
nouncing a sea change in the country’s
energy policy. Speaking to the UN,
he revealed China would be targeting
a peak in its carbon emissions before
2030 before achieving net-zero status
by 2060.

The scale of this task is immense
and energy research consultancy Wood
Mackenzie estimates it will require
$6.4 trillion of investment to bring
about. Prakash Sharma, the firm’s
Asia-Pacific head of markets and tran-
sitions, says: “It is definitely a colossal
task for a country using 90 percent
hydrocarbons in its energy mix and
annually producing more than 10 bil-
lion tonnes of CO2 [equivalent] and, in
addition, accounting for 28 percent of
global total emissions.”

The opportunities for infrastruc-
ture investment are clear. Yet questions
will linger as China’s energy transition
theme may not be one to which all in-
frastructure investors will be willing to
commit. For a long time, many West-
ern investors have treated Chinese

investments with scepticism due to
concerns over lack of transparency and
the unavoidable influence of the ruling
Communist Party.

Gaining trust

Flora Wang, director of sustainable
investing at Fidelity International, has
analysed China’s plans from a policy
perspective. Although the country fac-
es significant challenges, she expects it
to follow through on its clean energy

“As markets like the
EU start to consider
the introduction of

a carbon border tax,

it is important for
China to cut its carbon
emissions to remain

trade competitive”

FLORA WANG
Fidelity International

commitments simply because it has to.

“From an energy security perspec-
tive, China needs a lot more renewa-
ble energy because it is heavily reliant
on oil and gas imports,” says Wang.
“As the world’s factory for the past 30
years, China has also been the biggest
exporter of carbon. Much of the carbon
generated in China is embedded in the
products that are exported and con-
sumed elsewhere. As markets like the
EU start to consider the introduction
of a carbon border tax, it is important
for China to cut its carbon emissions to
remain trade-competitive.”

The case for President Xi staying
true to his word is clear, and the ben-
efits for China stretch beyond simply
fighting climate change. As a super-
power that wants to strengthen its
international position, embracing the
next generation of energy production
makes sense and many commentators
acknowledge China has the economic
heft to push through such a large-scale
change.

Zula Luvsandorj, a project finance
advisor to the UK Cabinet Office, says
investors should view the heavy in-
volvement by the state as evidence that
China is sincere about achieving its en-
ergy transition goals.

“Larger  corporations,  includ-
ing state-owned enterprises, are well
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matured internationally and transparent
enough with international investors, es-
pecially listed larger private infrastruc-
ture companies,” she says. “There have
been strong success stories of EU and
developed-market larger players going
into business in China, such as EDF’s
collaboration with Chinese investors on
offshore wind investments.

“Personally, it is a pleasant journey
to deal with larger SOEs and they are
trustworthy as business partners.”

China’s SOEs have already played a
pivotal role in the country’s urbanisa-
tion drive and are partly why the coun-
try’s development has become synon-
ymous with ‘ghost cities’ — vast urban
landscapes created in anticipation of
growing populations. This is the result
of a campaign by China’s Ministry of
Housing and Urban-Rural Develop-
ment to fully integrate 70 percent of its
population — around 900 million peo-
ple — into city living by 2025. As of last
year, China had reached 60 percent of
this target, helped in part by significant
state-led investment in urban living
spaces.

“China is very good at the construc-
tion of larger and innovative technol-
ogy projects nowadays and they are
seeking the right collaboration with
EU counterparties,” says Luvsandorj.
“There is great potential in the off-
shore wind area, where EU investors
can collaborate on a win-win basis, fill-
ing the gaps in each other’s skills.”

Clearing the smog

For China to achieve its net-zero ambi-
tions, it will require a vastly different en-
ergy infrastructure set-up. Consultancy
Intralink has calculated that, based on
renewable energy accounting for 9.5
percent of China’s electricity, this could
require $1 trillion of investment in new
energy infrastructure alone.

Solar power has been identified
by many commentators as a natural
route forward for China’s energy in-
frastructure transition. This is partly
because, despite the country’s infamous
citywide smog clouds, China actually
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“Electric vehicles and
other new energy
vehicles are the future
of mobility in China
and will require
massive investment
in charging
infrastructure,
hydrogen generation

and distribution”

MICAH HOSTETTER
Intralink

producesmoresolarpowerthananyother
nation. According to the Internation-
al Renewable Energy Agency, China
is the top ranked country for energy
produced by solar power and in 2020
produced 254,000MW of electricity
this way. The second-highest ranked
country was the US, which produced
only 75,000MW.

“The share of solar energy in Chi-
na’s power generation mix increased
by 16.6 percent in 2020 compared to
previous years and the 14th five-year
plan envisages that this should contin-
ue to increase,” says Ying Fu, an energy
and infrastructure lawyer at Linklat-
ers. “However, in parallel, the Chinese
government is also looking to phase
out subsidies for solar and further en-
courage competitive bidding as the cost
of solar power generation continues
to fall.

“That said, while official reports
emphasise the general phasing-out of
national-level government subsidies in
the coming few years, there will remain
an expectation for local governments
to continue to support projects in their

locality on a case-by-case basis. Inves-
tors will need to take these regulatory
developments into account when look-
ing at investments into solar in China.”

China dominates the solar world
and, despite the notion of government
subsidies being pulled back, these pro-
jects could still benefit from state sup-
port via the involvement of SOEs. As
a result, Luvsandorj is optimistic about
this trend.

“Larger Chinese corporations, espe-
cially SOEs, have been frontrunners in
solar technologies and now almost 80
percent of solar technologies worldwide
are manufactured in China,” she says.
“There are large projects in China,
which Chinese SOEs are hugely bene-
fiting from due to their status and the
incentivised nature of these schemes.”

Driving change
The infrastructure investment oppor-
tunities aligned with China’s energy
transition go beyond new power plants
and cleaner energy sources. China has
already been identified as the biggest
electric vehicle market in the world
and, as a country with roughly 372 mil-
lion fossil-fuel-powered vehicles — the
highest number in the world — this will
require an overhaul of infrastructure.

"This has already begun. Intralink en-
ergy specialist Micah Hostetter points
out that 800,000 charging outlets have
been built in China over the past year,
and highlights the potential for new en-
ergy sources, such as hydrogen, to be
increasingly adopted in this market.

“Electric vehicles and other new
energy vehicles are the future of mo-
bility in China and will require massive
investment in charging infrastructure,
hydrogen generation and distribution,”
he says. “[One of hydrogen’s] most im-
portant uses is arguably not in the pas-
senger vehicle space — in which it faces
stiff competition from batteries — but
in public transport, trucking and other
heavy-duty applications.”

Logistical challenges remain in terms
of transporting and distributing hydro-
gen gas, but this has not stopped China
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proceeding with heavy investment in
hydrogen-friendly infrastructure. “As
of 2020, the country only had about
50 refueling stations nationwide,” says
Hostetter. “That said, tens of billions
of dollars are being ploughed into the
industry and I'm optimistic China
will be one of the first countries in the
world to successfully build a hydrogen
economy.”

Investment in new infrastructure
for China’s electric vehicle market is
already gathering momentum with
some of the country’s largest utility
companies confirming plans to invest
in this. China Southern Power Grid
has already committed to investing
$3.6 billion in new charging infrastruc-
ture over the next four years. Such ef-
forts are projected to make China the
second-largest market for charging
infrastructure, next to the combined
European market.

China’s energy transition may
have been announced with the rhet-
oric of saving the environment, but
the ensuing infrastructure investment

opportunity is not limited to renewa-
bles. The country is also pivoting heav-
ily towards nuclear energy.

“Both nuclear and renewables have
made tremendous strides in the past
decade in China,” says Hostetter.
“Nuclear capacity has increased from
12GW in 2011 to 51GW in 2020 and
currently accounts for 5 percent of
China’s electricity generation, produc-
ing 366TWh last year.”

Fission expedition

Undoubtedly cleaner than fossil fu-
els, nuclear energy still attracts crit-
ics due to the waste it creates and the
safety concerns following the disasters
in Fukushima and Chernobyl. What
cannot be denied, however, is the infra-
structure investment that long-lasting
nuclear power sites require.

“China is one of the few major
economies pouring money into nuclear
deployment and next-generation reac-
tor technology,” adds Hostetter. “I’ve
seen some estimates predicting that nu-
clear will supply 20 percent of China’s

Sino things to
come: Chinais a
global leaderin
solar power, but

is also turning to
wind, hydrogen and
nuclear

electricity by 2050 with deployed ca-
pacity of 340GW - an almost sevenfold
increase from today.”

It is clear that China has set itself
targets that would be ambitious for any
country, let alone one with an existing
energy infrastructure set-up so depend-
ent on fossil fuels. It remains to be seen
how China will manage to meet its own
targets, and many Western investors
will still be wary about engaging with
the country’s energy transition story.

However, as Wang points out, Chi-
na has met renewable targets before
and this could give an idea of how the
country will embrace its infrastructure
obligations: “China had a 2020 target
of cutting carbon intensity by 45 per-
cent from the 2005 level, which it actu-
ally achieved two years ago.

“Another 2020 target was to hike
its non-fossil fuel share of the prima-
ry energy mix to over 15 percent, and
that was achieved last year. I think the
good track record gives us some level
of assurance that China can achieve its
2060 pledge.” m
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Flectritying developments

e

Electrification is at the beart of the energy transition and the international

drive to net-zero greenbouse gas emissions, explains julien Touati,
partner and corporate development director at Meridiam

What issues are driving

the energy transition
today?
One is technology and the role of re-
newables in our energy mix. That’s re-
ally the backbone of the shift in terms
of emissions in the energy sector. The
other major consideration is to think
about the social consequences that flow
from the energy transition. For exam-
ple, when you electrify mobility, what
is the impact? How do you help heavy
industries transition from grey hydro-
gen to green hydrogen in a way that is
affordable for them?

At the end of the day, these two
themes lead to different infrastructure
assets. But they are the two big drivers
of our philosophy for investing in the
energy transition.
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How important is

electrification as we aim
for net-zero?
First of all, net-zero is an extreme-
ly ambitious objective and we have a
duty to act everywhere we can before
we consider carbon capture and stor-
age, which will probably be essential
to reach that goal. We need to electrify
everything that can be electrified. In
our day-to-day lives, that means heat-
ing and driving — the two big ways that
individuals consume energy.

We can decarbonise with renew-

ables — or nuclear if a country con-
siders it acceptable — but it has to be

economically competitive. And re-
newables also create some new issues,
such as intermittency and the quality
of supply. We will need to work with
regulators and investors to design flex-
ibility into electricity systems to ensure
we can match demand and supply. But
I believe we are equipped to find those
solutions.

How would you assess

performance on
electrification so far?
Europe is clearly paving the way glob-
ally. We should be grateful to the UK
for not compromising on its very am-
bitious climate targets — the EU also.
If we have affordable electric vehicles
globally today, it’s because the EU de-
cided to have standards of 95 grams of
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CO2/km on fleets sold by carmakers.
That has meant that manufacturers
have taken off-the-shelf battery tech-
nology and pushed it. The shift by car-
makers like Volkswagen and GM was
ultimately born in Brussels.

Where we are not so good is at the
nexus between industrial capabilities,
financing, investment and innovation.
You see now that for successful green
European companies, going down the
SPAC route in the US is probably the
most efficient way to raise capital. It
could mean that we end up with a sig-
nificant portion of European compa-
nies listed in the US. The capital able
to move quickly and strongly to finance
growth is not that available in Europe.

What about adoption in

other parts of the world?
Joe Biden’s win in the presidential
election is good news because it will
offer more opportunities to access in-
frastructure in the US market. It also
means that the US is back in the game
when it comes to green industry initia-
tives and capital for those.

Following Brexit, the UK could be
in front of the EU on sustainability.
The country may be more European
at practically adopting the European
sustainability directive than France,
Germany or even best-in-class Fin-
land. I think their approach will be
best-in-class.

In which sectors do you

see opportunities in
electrification?
In advanced markets, such as Europe,
we believe we can be one of the ena-
blers of the transition by acting on de-
mand. Smart EV charging infrastruc-
ture is a big theme for us and a space we
expect to invest close to €1 billion into
over the coming years. Our agreement

Green power in the rainforest

What is the energy project you are developing in French
Guiana and why is it important?
WEe recently obtained first regulatory approval for a plant that combines
solar PV with a battery, as well as an electrolyser to create hydrogen
and hydrogen storage. Guiana is very reliant on fossil fuels and wants to
improve its mix.

While the cost of this project is relatively high compared with a power
plant in mainland Europe, in the west of Guiana, in the Amazon rainforest,
this is exactly what the country needs. It will provide reliable supply to the
local community during the day, as well as at night.

What are the challenges of such a project?

Being isolated, the French Guiana grid cannot tolerate much
intermittency and needs stable renewables sources. The solution is a
technical challenge, so we have a world-class EPC taking over to deliver
the project. But once built, you rely on predictable solar radiation and don’t
have any risk of the electricity not being available.

We have also had to consider the indigenous population. We are
working with the Amerindian and Bushinengués communities to develop
several initiatives, such as access to electricity, telecoms and public
transport. Other measures include access to education for local children
and young adults, and job opportunities for adults. These actions have
helped us to get the support of the community and ultimately get approval
for the project.

What are the benefits?

In addition to energy resilience for French Guiana, the plant will
help to prevent the release of 475,000 tons of CO?2 into the atmosphere
and provide energy for some 10,000 households in western Guiana. The
project will deliver 200 jobs in construction and an additional 12 long-term
jobs in one of the poorest regions. It will also contribute to the building of
vocational training programmes offering high-level qualifications to the
young Guianan inhabitants at the core of the energy transition. It can also
pave the way for similar hydrogen power across the region.
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to roll out 2,000 charging terminals —
including standard and rapid charging
— across Carrefour hypermarkets in
France is an example of that.

Demand response is also something
quite innovative. We have invested in
a company in the technology space
called Voltalis which enables you to cut
the heating for a few seconds at peak
times to reduce pressure on the grid.
At the macro level, it means that in two
years in France we will be able to re-
move the equivalent consumption of a
nuclear power plant.

What about those assets
that deliver that flexibility

to the grid?
Interconnectors are interesting assets
that provide synergy between electric-
ity grids and reduce the risk of power
not being available when it is needed.
We are developing an interconnector
from northern Germany to southern
England. It means that you could have
a household in the UK using electrons
coming from offshore wind in Germa-
ny and, conversely, you may have an
excess of energy from offshore wind in
the UK that can be channelled to Ger-
many. If you have the capacity, you can
use it across borders to optimise at an
international, rather than local, scale.

Another area is long-duration stor-
age. We see potential for hydrogen
storage projects like the one we are cre-
ating in French Guiana. These projects
make sense on big islands with isolated
power grids — but not for the time be-
ing on mainland Europe, where they
have to be adapted to reduce their cost.

We are also looking at some poten-
tial hydropower storage projects in the
UK and Italy. This is still at an early
stage and will take a few years to devel-
op. But these projects have the big ad-
vantage of contributing inertia, which
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“[The UK] may be
more European at
practically adopting
the European
sustainability
directive than France,
Germany or even

best-in-class Finland”

improves the quality of the electricity
you inject into the grid.

How can energy transition

initiatives be applied to
businesses?
We are exploring energy efliciency
for industrials very actively. We have a
partnership with a French udility to of-
fer biomass solutions to industrials that
are still burning coal or gas, or to help
them improve their boilers as they shift
to green sources.

Hydrogen is first and foremost
an industrial play, but it brings a lot
of questions. How do you handle the
counterparty risk with an industrial
over the long term? How do you deal
with the interface between the energy
process and the industrial process of
the company — because you are in the
plant of the industrial. And how do you
ensure you have a contract that is as
robust as with a PPP? Those are ques-
tions investors have to deal with.

What are the risks in
energy transition and how
do you address those?
The fiercest competitor of a hydrogen
electrolyser today will be the electro-
lyser built five years from now. It will

be 50 percent cheaper, if not even
cheaper still. But it will only exist if the
electrolyser today is built first.

The only solution for an investor is
a stable long-term contract. More than
that, the contract needs to be balanced.
You have to factor in incentives to low-
er the cost of the assets, such as main-
taining and upgrading with cheaper
and more efficient components. You
have to find ways to make the whole
competitive.

WEe need to think collectively of the
long-term objectives, think collectively
of the solutions and choose the smart-
est ones today. But we also have to be
consistent in 15 years and not forget
that when we built the project it was
expensive — hence the remuneration
we are asking 15 years from now when
things will be cheaper.

The financing situation is also
evolving. Tomorrow, you will have
technology companies financing some
things. You will have project finance.
You will have green corporate finance.
The financing industry is evolving be-
cause the industry and the society are
evolving.

In what other ways can

infrastructure investors
support the energy transition?
A big challenge for us is to ‘mainstream’
the energy transition into all our assets
and projects. So, when we are building
schools in Wales or Finland, we make
them extremely efficient from an ener-
gy perspective.

At the end of the day, this is as
important from a carbon-footprint
perspective as installing a new tech-
nology device to manage energy use.
Traditional infrastructure owners have
a lot to bring to the table because this
is another area where we can make a
difference.
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Covid-19 has forced investors to reconsider their risk
exposure as infrastructure projects arvound the world have been
significantly disrupted. Fon Yarker investigates how portfolios are being
pandemic-proofed to prepare for future lockdowns

y their nature, large in-
frastructure projects, from
motorways and railways to
dams and viaducts, require
a lot of planning. Howev-
er, the global pandemic
caught everyone off guard and projects
around the world were heavily dis-
rupted. Vaccination campaigns may be
giving some hope for normality, but in-
frastructure investors are still having to
think about how they can protect their
exposure to future pandemics.

In 2020, some sectors were hit worse
than others. A collapse in oil prices
meant hydrocarbons projects were
among the hardest hit. According to

Bloomberg, revenue from listed in-
frastructure projects in the oil and gas
industry fell 20 percent in 2020.

“The oil and gas sector was not only
impacted by the demand destruction
from the pandemic, but also by the oil
price war between Saudi Arabia and
recalls Declan O’Brien, head
of infrastructure research and strategy
at UBS Real Estate and Private Mar-
kets. The oil price may have recovered

Russia,”

but revenues for 2021 are still expected

to be down by more than 10 percent.

“US shale oil production growth
remains depressed, as reflected in the
low rig count at key shale basins,” says
O’Brien. “Appetite for investments has
diminished as the demand outlook re-
mains weak, as reflected in bearish oil
price futures.”

Airports were hit even harder,
with unprecedented peacetime trav-
el restrictions grounding millions of
flights. According to the same Bloomb-
erg data, revenues from listed airport

“Transport assets
such as airports and
toll roads... saw their

revenues fall”

DEVAN NATHWANI
SECOR Asset Management

infrastructure fell by nearly 50 percent,
making it the worst-hit infrastructure
sub-sector.

O’Brien is not optimistic about reve-
nues from airport infrastructure return-
ing until at least 2023. The roll-out of
vaccines may ease this pressure, but the
challenges facing airport investment are
still significant.

“This will have a valuation impact
versus pre-pandemic when airports
were viewed as a high growth sector,”
he says. Although successful vaccine
roll-outs could release near-term pent-
up demand, a weaker macroeconomic
outlook and a broader decline in busi-
ness travel could impact this highly
cyclical sector over the longer term.

“Overall, we saw that transporta-
tion assets were very resilient once the
most severe lockdowns were lifted,”
adds O’Brien. “Freight-related traffic
has been very robust throughout with
strong port volumes, while passenger
transportation volumes — air travel, pas-
senger rail, etc — remain depressed.”

Many commentators have spoken
of infrastructure’s continued resilience

as an asset class. Devan Nathwani,

May 2021 e Energy Transition 61

N

) 19
N\t\ oV -

ono!



62 |Infrastructure Investor e

Analysis

investment strategist at SECOR Asset
Management, notes that while travel
restrictions will have inevitably impact-
ed transport infrastructure, other pro-
jects have been able to withstand these
headwinds.

“Infrastructure as an asset class fared
well throughout the pandemic, given
that these projects have highly regu-
lated revenue streams and generally
resilient balance sheets,” he says. “That
being said, transport assets such as air-
ports and toll roads that typically rely
on high traffic volumes saw their rev-
enues fall as governments globally en-
forced lockdowns and restricted travel.”

He notes that, conversely, digital
infrastructure assets such as fibre op-
tics did well as office workers shifted to
working from home, thereby creating a
demand for better internet connections.

This boost to digital infrastructure
points to a longer-term theme that in-
vestors are coming to appreciate. A way
to defend against future pandemics will
be to pivot exposure towards more sus-
tainable sectors that will still be relied
upon in worst-case scenarios.

Assets such as fibre optic networks
could become more valuable in port-
folios than holdings that are vulnerable
to travel restrictions. This is the view
being taken by Peter Stonor, global
head of transport, infrastructure and
industrials at VIB Capital. “When it
comes to protection against future dis-
ruption, infrastructure investors need
to be prepared to shift allocations more
quickly,” he says. “The pandemic has
accelerated the big-picture trends that
were already underway for infrastruc-
ture, perhaps by as much as 10 years.”

These include the energy transi-
tion from oil and gas into renewables;
digitisation, including smart, efficient
infrastructure; disruptive technology;
and sustainable investment. This is not
to say transport infrastructure will not
have a place in portfolios.

Instead, Stonor argues that in-
vestors should be prepared to be
more critical about what they are
holding in light of the pandemic:
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“Investors need to critically assess what
really fits within their traditional defi-
nition of transport infrastructure in a
post-covid world.”

He identifies several criteria in light
of this, such as whether a project pro-
vides an essential service to a commu-
nity; whether there are high barriers
to entry for investors; and whether it
offers predictable cashflows. “To better
understand the resilience of their in-
frastructure portfolios, investors must
reassess their operational and financial
leverage KPIs,” Stonor says. “This will
then allow these portfolios to withstand
prolonged shocks such as a global pan-
demic.”

Building an infrastructure portfo-
lio with the resilience to survive future
pandemics will not be an easy feat, and
many investors will be trying to forecast
what infrastructure a locked-down soci-
ety will need. Fortunately, covid-19 has
presented investors with new opportu-
nities due to the unexpected side-effect
of society becoming more engaged with
sustainability.

According to the World Economic
Forum, demand for renewable energy
has surged during the pandemic as ex-
isting fuel sources have been unable
to operate because of the disruption.
Consumption of renewables surpassed
demand for coal in the US for the first
time in 130 years. In many ways, the
disruption was an opportunity to show-
case renewables, and the investment
case for these projects has been noted.

“Consumer sentiment towards un-
sustainable practices has fallen even
lower over the pandemic, as people
have had the opportunity to consider
aspects of their lives which contribute
to the sustainability issues we face,” says
Peter Buchmann, managing director of
sustainable infrastructure at Gresham
House Asset Management.

“We suspect the appetite from mil-
lennials — and generations beyond — for
fossil fuel-underpinned investments
within their pension allocations will
be very different to that of the baby
boomer generation. We hope this is a

B

driver for a more concerted institution-
al investor pivot towards sustainable
infrastructure, with real asset-based
solutions to environmental and societal
challenges.”

Structural issues

Although it may be possible to identify
infrastructure assets that would per-
form poorly again in a new lockdown,
simply avoiding such holdings may not
be ideal for many investors. Instead, the
structuring behind such projects is be-
ing evaluated and the lessons from the
pandemic means additional security is
being built into them.

Infrastructure in general held up
well as an asset class. However, the sta-
sis of lockdown had an impact on par-
ticular projects that were caught out by
the unexpected halt in cashflow.

According to Johnny Chow, CIO
at Legal & General Retirement Insti-
tutional, this has made liquidity man-
agement an even more crucial part of
infrastructure investment. “With many
projects delayed due to new lockdowns,
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and changes around social distancing
rules for construction projects, infra-
structure investors are looking to en-
sure there are plans in place for the
project to manage construction over
time,” he says. “The main change has
been that we are looking more into an
investment’s short-term liquidity facili-
ty to ensure there are plans in place to
manage construction over time — for
example, in case there is another delay
due to a lockdown.”

Though the world may be more
aware of the risks pandemics pose to
assets, being able to fully prepare for a
genuine ‘black swan’ event is a near-im-
possible task. O’Brien is instead adopt-
ing a pragmatic view: that worldwide
disruption will happen again at some
point and so having a sensible attitude
towards risk exposure is vital.

“Investors should take a more sensi-
ble approach to industry and financial
forecasts to ensure there is sufficient
downside protection against future
demand or economic shocks,” he says.
This will involve being aware of the

short-term liquidity risks an invest-
ment could face: “A conservative capital
structure with extensive liquidity is the
best preparation that you can have for
any unforeseen event.”

Liquidity concerns

Covid-19 has made infrastructure inves-
tors more wary of illiquidity, with cash-
flow planning now a key consideration
when it comes to asset selection. Gov-
ernments around the world have issued
expansive stimulus packages to support
their economies and flood markets with
liquidity, something Hari Chandra,
co-head of global power, energy and
infrastructure at Cantor Fitzgerald Eu-
rope, says helped support infrastructure
projects in their darkest hour.

“Around a year ago [in April 2020],
I sat down with my team and said this
was going to be an extremely tough
period and we all need to be thinking
about restructurings,” he says. “A few
months later, we were selling assets at
their highest prices ever. That trend has
been sustained for the past year.”

Although this staved off a liquidity
crunch, infrastructure investment has
now been widely identified as a way to
stimulate economic recovery. In Octo-
ber 2020, the International Monetary
Fund encouraged member states to
make the most of low interest rates and
subsidise infrastructure projects.

"This may present greater opportuni-
ties for private investors, but Chandra is
concerned about the unsustainability of
infrastructure projects thriving off such
cheap leverage. He believes investors
need to be more aware of this risk.

“It shows capital markets chose to
ignore the shock that happened in the
real economy, continuing to finance at
exceptionally cheap rates,” he says. “It
has nothing to do with quality of pro-
jects or structuring. It has to do with a
massive financial bubble that is a reac-
tion to pandemic-related stimulus. It’s
like being at a party at 2am and some-
one orders another round of drinks. It
seems like a good idea at the time, but
the hangover is worse.” m
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More to the
energy transition than
renewable energy

Beyond utilities assets, waste-to-energy and recycling projects — as well as

clean mobility — are key to the energy transition, says Christoph Bruguier,
senior investment director at Vauban Infrastructure Partners

How has the pandemic

impacted the energy
transition agenda?
The covid pandemic and subsequent
lockdown measures around the world
have had a dramatic impact on our dai-
ly lives and on the economy, of course.
But any direct impact on energy de-
mand, and therefore carbon emissions,
has been short-lived. Demand for en-
ergy has quickly rebounded so, in that
sense, the long-term impact will be
limited.
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However, the rescue packages that
governments everywhere are putting in
place will undoubtedly accelerate the
energy transition. Indeed, at Vauban,
we have conducted a review of the long-
term implications of covid on our entire
portfolio, in conjunction with academ-
ics. The conclusion we have reached is

there are two key mega-trends that will
be significantly amplified, affecting every
asset we own. The first is digitisation.
The second is the energy transition.

The desire to ‘build back better’ that
governments, globally, are articulating
will be a profound legacy of the pan-
demic. But those governments do not
have the financial capacity to achieve
those ambitions alone. Private capital
will have a vital role to play in driving
the global recovery and investing in the
energy transition.
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And will that accelerated
energy transition create

attractive opportunities for
investment in renewable
generation?
Mainstream renewable energy gener-
ation projects — in other words, wind
farms and solar farms — typically no
longer match the risk/return profiles
that we are targeting. Competition is
extremely high and IRRs have, inevita-
bly, therefore come under pressure.

However, we see interesting oppor-
tunities in waste-to-energy and bio-
mass. We also look to other aspects of
the energy transition, seeking to part-
ner with state-owned utilities and in-
dustrials that lack the firepower to ad-
dress all the changes required to meet
energy transition objectives.

Which sectors are

particularly interesting
right now?
Waste, in general, is an important
theme. In addition to waste-to-energy
investments, we target projects focused
on the waste and water sectors more
broadly, including recycling and water
treatment. In fact, we formed a signif-
icant partnership with Suez last year,
focused on financing projects in these
industries.

We have also completed a number
of district heating deals that, again,
meet that profile of partnering with
incumbents to provide much-needed
capital to support the energy transi-
tion. For example, we have invested

“Only around a third
of the technology
required to meet
2050 targets even

exists today”

Initial investment: March 2019

meters in collective buildings.

Case study: Proxiserve

Proxiserve is a leading player in the resilient and growing French market of
smart metering and energy services. It provides installation, maintenance
and sub-metering services for heating and water equipment in joint
properties and public collective housing in France. Proxiserve also installs
and maintains heating systems and boilers — as well as electric vehicle
charging stations, with more than 70,000 installed to date. Finally, through
its Edenkia brand, the group provides energy solutions, electricity supply
and sub-metering to large tertiary sites.

The company is expected to grow steadily in the coming years,
benefiting from the political support for energy transition devices and the
adoption of the energy transition law requiring the installation of heat

in a Norwegian district heating and
cooling asset that uses highly efficient
and environmentally friendly pumps,
called Oslofjord Varme. We have com-
pleted a district heating deal in Italy
as well.

Another key theme for us, mean-
while, is smart metering. Smart meters
and sub-meters are important for re-
ducing energy consumption and car-
bon dioxide emissions. We invested in
Proxiserve, a French player in heat and
water metering. Proxiserve is also in-
volved in domestic EV charging, which
leads me to the final area of the energy
transition where we seek out invest-
ment opportunities — clean mobility.

Wehavelonginvestedin clean mobil-
ity through rail transportation, includ-
ing metros, tramways and high-speed
lines. We now expect our focus on both
passenger and freight rail to increase.
We believe the sector is benefiting
from real tailwinds as air transport, in
particular, falls out of favour.

We also see it as a mitigant to road
transportation. At the same time, we
continue to look at developments in
EV charging.

Overall, T would say that, as a
pretty much
everything that we look at is inevita-

long-term  investor,

bly related to the energy transition in
some way. But in the current market,

we believe investing in the waste and
water, smart metering, district heating
and clean mobility sectors better meets
our objectives and the objectives of our
investors than investment in renewable
energy generation itself.

Competition in the

renewable energy sector
is intense, but how would
you describe the competitive
dynamics around these other
energy transition assets?
There has certainly been increased
pricing pressure in certain subsectors,
for example in the Nordic utilities
space, where we already have exposure.
One way in which we are able to mit-
igate that risk, therefore, is to benefit
from the platform that we have already
established, seeking out add-on acqui-
sitions rather than targeting new inde-
pendent assets.

Another important differentiator,
meanwhile, is our stakeholder-centric
investment approach — our ability to
partner with industrial companies and
the public sector, just as we have with
Suez in France and with some of the
publicly owned Nordic utilities.

Finally, because we are a long-term
investor, with 25-year horizons, we are
able to avoid some of the returns pres-
sure that has crept into more heated
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“Private capital will
have a vital role to
play in driving the
global recovery and
investing in the energy

transition”

parts of the market, by looking at oth-
er areas of the energy transition that
some have deemed less attractive in the
short term due to covid, such as clean

mobility.

What is your approach to

assessing and mitigating
regulatory risk?
Regulatory risk has clearly played an
extremely important role in the evo-
lution of the renewable generation
sector, where subsidies were pervasive
until a more recent shift towards a
merchant environment. But the areas
where we operate, such as clean mobil-
ity or waste-to-energy, for example, do
not have the same sorts of regulatory
exposure on pricing.

In these areas, the regulatory envi-
ronment progressively provides incen-
tives to the energy transition without
heavily subsidising the asset. Of course,
we are extremely careful about assess-
ing regulatory risk, but the pressures
are not the same as for the wind and
solar generation industries.
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(57.5 percent).

Case study: Oslofjord

Oslofjord Varme is a leading independent Norwegian district heating
company that builds, owns and operates heating and cooling systems in
the Greater Oslo area. With a production capacity of around 308MW, the
company utilises highly efficient and environmentally friendly heat pumps
that produce around three units of heat per unit of electricity consumed.
Vauban’s investment in Oslofjord Varme has been made through a
joint venture alongside Infranode and Kommunal Landspensjonskasse.
Through its Core Infrastructure Fund II it is investing in a 25-year
ownership horizon and has 42.5 percent stake in the company. Oslofjord
Varme also holds joint-venture interests in Norwegian district heating
companies Drammen Fjernvarme (50 percent) and Fredrikstad Fjernvarme

In collaboration with the management and co-shareholders, Vauban
has created an impact framework for OsloFjord Varme that measures
the environmental, social and governance indicators of the asset. In line
with the UN’s Sustainable Development Goals, the reporting framework
measures both qualitative and quantitative elements related to OsloFjord
Varme’s fossil fuel use, renewable energy use, biodiversity protection action
plans, and worker health and safety management systems.

What are you seeing in

terms of the appetite for
energy transition assets among
underlying investors?
The appetite from underlying investors
is definitely increasing and has been
since the start of this journey, now over
a decade ago. There is no doubt that in-
vesting behind environmental themes
is important for the pension funds
and insurance companies that com-
mit to our vehicles, as it has become
increasingly front-of-mind for their
own stakeholders. And just as govern-
ments have increasingly embraced the
role that the public sector must play
in driving the transition, there is also
a growing emphasis on the role of the
financial services sector.

I would add, however, that the en-
ergy transition has always been integral
to our strategy. That goes back to us
being a long-term investor, focused on
the resilience of our assets over time. It
has not taken a change in public senti-
ment, increased regulatory pressure or
demands from our limited partners for

the energy transition to become part of
our central investment ethos.

What new energy

transition opportunities lie
around the corner?
We expect the intensity of the ener-
gy transition to continue to increase
over the next decade. We also expect
the scope of the energy transition to
broaden. No industry or asset will
remain untouched, particularly in the
infrastructure arena.

But, at the same time, it is important
to remember that there is still a long
way to go. Only around a third of the
technology required to meet 2050 tar-
gets even exists today — two thirds of
the necessary technology has not yet
been developed to the point that it is
ready to be deployed at scale.

Emerging technologies including
hydrogen and carbon capture systems
will have a critical role to play. Indeed,
we are already starting to see opportu-
nities, for example to include carbon
capture in waste-to-energy assets.
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Transmission mega-projects in Africa are gaining attention but regulatory
reforms are needed to entice investors, writes Ben Jackson

he energy transition de-

pends not only on gen-

erating green power, but

on moving it from wind

farms, hydro facilites or

solar plants into homes
and factories. In Africa, however, the
relative dearth of transmission infra-
structure is a key impediment to con-
necting consumers to electricity of any
sort, including new forms of renewable
generation. The World Bank estimates
that Africa needs to invest at least
$3.2 billion a year up to 2040 in its
transmission network.

There is no shortage of projects
and schemes that aim to strengthen
transmission on the continent, some

of which even envi-
sion supplying Af-
rican energy to

Europe. But investors seeking to har-
ness the immense power of Africa’s re-
newable resources must overcome mul-
tiple regulatory, logistical and financial
hurdles in the transmission space before
their dreams can become reality.

Mega-projects struggle
Cross-border transmission in Africa
“has been happening for decades and
quite successfully”, says Koffi Klousseh,
managing director and head of project
development at Africa50, an infrastruc-
ture investment platform established by
the African Development Bank.

South Africa, for instance, first ben-
efitted from hydroelectric power gen-
erated in Mozambique and transported
via a high-voltage, direct current trans-
mission line in the 1970s.

With a renewed focus on expanding

generation capacity, many countries
in Africa “may end up having capacity
they cannot use”, says Klousseh, mean-
ing there is “greater interest in ensur-
ing that interconnections are in place
to wheel surplus to areas experiencing
power deficits”.

A particularly ambitious scheme to
supply surplus energy from Africa to
Europe is being advanced by UK-based
company Xlinks. The start-up aims to
generate 3.5GW from onshore wind
and 7GW from solar PV in Moroc-
co. Power would then be exported to
the UK via the world’s longest subsea
HVDC cable.

Richard Hardy, a senior project de-
veloper at Xlinks, says: “The technol-
ogy is advancing at such a pace that it
makes sense for transmission systems to
become longer and longer and connect
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a broader variety of different markets.”
Hardy acknowledges that the
scheme faces logistical difficulties in
sourcing the required materials to man-
ufacture the subsea cable. And although
there are unanswered questions over
the financing arrangements, Hardy in-
sists that “sustainable energy projects
that have been developed in the right
way are highly attractive to investors at
the moment — there is a lot of capital
looking to be deployed in this area”.

Norman Waite, an energy finance
analyst at the Institute for Energy Eco-
nomics and Financial Analysis, agrees
that intercontinental  transmission
schemes are “realistic from a technol-
ogy standpoint”. In fact, Morocco al-
ready exports solar energy to nearby
Spain via a 50km transmission line.

However, Waite cautions that an
undersea cable can cost 10 times as
much as an above-ground line. Al-
though he believes Saharan solar is
eventually “likely to yield energy costs
so low they justify the expense”, he says
larger-scale exports of power to Europe
“might be some time away”, given the
technical and financial challenges.

Another scheme with monumen-
tal ambitions is the latest stage of the
Democratic Republic of Congo’s Inga
hydroelectric project, known as Inga
I, which aims to generate up to
11GW from the Congo River.

Such  large-scale  hydroelectric
schemes come with vast price tags,
which means the projects become “fi-
nancially more viable the larger the
market is”, says Klousseh. “Extensive
transmission lines, including cross-
border, are imperative.”

South Africa controversially agreed
to purchase 2.5GW of electricity from
Inga III in 2013. But connecting the
unbuilt mega-project to South African
consumers is set to pose an enormous
challenge.

“Conservative estimates put the cost
of transmission lines from Inga III to
South Africa at upwards of $4 billion,”
says Indigo Ellis, associate director at
Africa Matters, a strategic advisory
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India's blueprint for transmission investors

“India is a success story,” says Norman Waite, an energy
finance analyst at the Institute for Energy Economics and
Financial Analysis, noting that since reforms introduced in
2006, "private sector participation has helped modernise the
grid and thereby increase the uptake of renewable energy”.

Harsh Shah, chief executive of IndiGrid, a KKR-backed transmission
company operating in the country, adds that “at the end of the day,
transmission costs are very minuscule for customers”.

According to Shah, India’s ability to attract sustained investment in
transmission infrastructure is down to the fact “the regulatory framework
has been robust and stable”. Service agreements are standardised across
the country and there is a clear policy favouring competitive bidding on all
transmission auctions.

The mechanisms to ensure payment security have been crucial to the
success of the IPT model in India. Revenue paid to inter-state transmission
line owners from generating stations is pulled into a single account and
shared pro rata with the transmission companies. Shah says this model
“diversifies the customer base so much that the impact of a payment delay
goes materially down for any transmission line owner”.

As one of the world’s largest electricity markets, India has powerful
advantages in terms of being able to diversify risk for transmission
operators. Moreover, it can draw on well-capitalised domestic
conglomerates eager to enter the sector. Waite says: “India provides a
globally relevant model for other emerging markets to drive down cost
while creating a more sustainable domestic electricity generation system.”

Shah agrees, but notes there is room for improvement in how India
manages its electricity sector, particularly as it is much quicker and easier
to add generating capacity from new solar plants than it is to construct the
necessary transmission infrastructure. “India has been planning reactively,”
he says. “One of the things that India can do better is ensure that we build

capacity proactively, keeping in mind the requirements of the new grid.”

firm. Ellis doubts the capacity of Es-
kom, the troubled South African util-
ity, to fulfil its promise to pay for the
2,000km of transmission lines needed
for the project. She points out that Es-
kom “is in dire financial straits and is
unable to finance much-needed repairs
of its own dilapidated and ill-construct-
ed power stations”.

Any prospect of attracting investors
to support the financing of the project
are hamstrung by social and environ-
mental concerns around the dam itself.
“Community resettlement around the
project has been a thorny issue,” says
Ellis, and the need to uproot as many

as 37,000 people is “liable to dissuade
ESG-minded investors” from funding
the project.

Regulators shy away
Theurgency of strengthening the power
sector, including the transmission net-
work, is illustrated by the fact that only
around half of people in sub-Saharan
Africa have access to electricity and
supply is often unreliable for those who
do have a grid connection. Africa also
has the highest transmission and dis-
tribution losses of any region, with an
average power loss of 23 percent.

Even Ghana, one of the continent’s



most successful economies, has endured
a dysfunctional power market for many
years, with nationwide blackouts in early
2021 blamed on GRIDCo, the nation-
al transmission company. Yet financing
improvements to the grid appears to be
beyond the government, which accrued
a fiscal deficit amounting to almost
14 percent of GDP in 2020.

“There isn’t the fiscal space to invest
hundreds of millions, or billions of dol-
lars, in transmission networks,” notes
Kobi Annan, a consultant at Songhai
Advisory, based in the Ghanaian capital
Accra.

Yet in Ghana, as in almost all African
countries, opportunities for private sec-
tor participation in transmission infra-
structure remain limited. Several other
emerging market economies, including
Brazil and India, have adopted the in-
dependent power transmission model,
which involves governments auctioning
contracts to construct and operate new
transmission lines. But in Africa, poli-
cymakers have been reluctant to allow
private sector participation.

“The grid is a state-owned asset,”
says Felix Ndi-Obiosa, of counsel for
Africa at law firm DLA Piper. “African
leaders are wary of effectively giving up
control over a national asset to foreign

“First-mover projects
will always, especially in

emerging markets, require

a lot of security and support

and credit enbancement to

make them work”

ISAAC OTOLO
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players — there’s a lot of sensitivity
around that.”

Klousseh adds that the role of ver-
tically integrated utilities, which still
dominate the power sector in most
countries in sub-Saharan Africa, “limit
financing for transmission to govern-
ments, development finance institu-
tions and export credit agencies”.

And allowing private sector partic-
ipation in the electricity value chain
in Africa has not always gone to plan.
Ghana’s recent experiment with priva-
tising the electricity distribution net-
work ended in fiasco, with a concession
awarded in March 2019 but then with-
drawn months later over a contractual
dispute.

Kenya to open door
Kenya has become the first country in
sub-Saharan Africa to introduce re-
forms to facilitate the IPT model. Al-
though the Kenyan government has yet
to finalise any concessions, Klousseh
says Africa50 is pursuing a project with
Indian utility Powergrid to take over
three transmission lines in the country.
“Using an innovative PPP structure,
we hope it may set a precedent for IP'Ts
in Africa,” he says.

Torbjorn Caesar, senior partner at

Actis, is certainly enthusiastic about the
opportunities that may eventually ma-
terialise for long-term infrastructure
investors to finance transmission lines
in Africa. Citing the success of several
other emerging market countries that
have privatised transmission, Caesar
insists that “the risk is very, very low”
for investors in transmission networks,
particularly in countries with burgeon-
ing demand for electricity.

“To deliver something that is in
short supply is, in general, a lower
risk than delivering a product that is
in oversupply,” he says. In countries
such as Kenya, Caesar believes, “the
perceived risk is higher than the actual
risk”.

Meanwhile, Isaac Otolo, a direc-
tor at PwC in Kenya, says the coun-
try’s success with independent power
producers generating wind and solar
power can provide a blueprint for IPT
investors. He believes the key step for
the transmission sector will be finding
an anchor investor.

“First-mover projects will always,
especially in emerging markets, require
a lot of security and support and cred-
it enhancement to make them work,”
he says. “The first investors need to be
brave and take the plunge.” m
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An energy infrastructure roll-out of
unprecedented scale and pace'

The transition is poised to move beyond green power generation as the tumbling cost
of renewables paves the way for industry’s decarbonisation, says David Scaysbrook,
Quinbrook Infrastructure Partners co-founder and managing partner

How is the energy

transition narrative
evolving?
Opver the past 20 years, we have seen re-
newables targets move from 1 percent
to 50 percent, and even 100 percent in
certain economies. At the same time,
we have seen the cost competitiveness
of renewables improve dramatically,
creating significant additional oppor-
tunities beyond the decarbonisation of
the power sector.

With the increased penetration of
renewables on the grid, we have also
seen a whole range of unintended con-
sequences around grid stability. That
has created interesting applications
for energy storage. The confluence of
these two trends mean we have now
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reached a new stage of investment op-
portunity that takes us well beyond the
conventional wind and solar projects
that have dominated the investment
landscape over the past decade.

What type of investment

opportunity is that
creating, and where?
The UK is a leader in modernising
the grid to take on significant addi-
tional renewables. A good example is
a project of ours in Wales, where we
have installed the first privately funded

synchronous condenser (a type of fly-
wheel) in the UK market.

That is a 100-year-old technolo-
gy that is being used to help stabilise
the new renewables-dominated power
grid, which is somewhat ironic! That
investment is supported by a long-term
contract with the National Grid, and
we fully expect to see more of these
systems procured — not only in the
UK, but also in other countries around
the world that are currently lagging in
grid-support initiatives.

Synchronous condensers help man-
age power system distortion which aris-
es when the UK is now taking intermit-
tent wind power produced in remoter
regions such as the north of Scotland,
for example, or offshore wind from the
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Grid stability

Greening industry

Fnergy transition in action

In 2020, Quinbrook Infrastructure Partners joined forces with Welsh
Power to provide the UK’ National Grid with much-needed grid inertia
thanks to the installation of a synchronous condenser and flywheel at
Rassau in Ebbw Vale. The facility in South Wales will be able to provide
approximately 1 percent of the inertia required to operate the UK grid
safely — with zero emissions — within 15 minutes of an instruction. This
tried-and-true technology will stabilise the operation of the power grid
which, in turn, will allow more intermittent renewable electricity to be used
on the network as older baseload coal, gas and nuclear plants are retired.
The new plant is expected to be operational by late 2021.

Solar and storage: a winning combination

In December 2019, Quinbrook secured a 25-year power purchase agreement
with NV Energy for its Gemini solar and battery storage project in Clark
County, Nevada. Gemini is one of the largest projects of its kind, globally,
with plans to host 690MW of solar PV arrays located on up to 7,100 acres,
coupled with battery storage infrastructure. The project is expected to
exceed $1 billion in capital expenditure and will capture and store solar
energy during the day in order to dispatch it during the early evening peak
period when power demand surges. Once built and operational, Gemini is
expected to reduce carbon emissions by 1.5 million tons per year.

At the end of last year, Quinbrook formed an innovative joint venture
with Birch Infrastructure to develop and construct renewables-powered
hyperscale data centre campuses in the US. The data centres will benefit
from a low-cost, around-the-clock, renewable power supply, together with
back-up resiliency solutions. The aim is to assist data centre operators in
meeting their accelerating carbon-reduction and net-zero targets with
low-cost renewable power. The joint venture has ambitious targets, with

a current development pipeline more than five times the new data centre
capacity added in the US in 2020 alone.

East Anglia coast or solar produced in
Kent or Cornwall, and transmitting it
to the larger population centres where
that power is consumed.

In many ways, today’s scenario is
the exact opposite to how the UK grid
was originally designed. Historically,
coal was mined in a central location,
the Midlands, and then taken to the
extremities of Britain in a hub-and-
spoke type transmission model. This
is now entirely reversed and is a great
example of the new types of long-term
energy-supportive infrastructure that
must be developed and funded. They

are ancillary, but still necessary, to the
energy transition.

In addition, we believe that battery
storage will be transformative. Battery
costs have already come down substan-
tially, but we also expect to see some
important technological developments
taking place, in terms of different bat-
tery chemistries, the extended duration
of those storage technologies and there-
fore the ability to harness cheap renew-
ables, and then store and re-transmit
them as well. That is a game changer
because historically electricity has not
been a storable commodity.

How do you anticipate the

regulatory environment
around these themes
developing?
The historical regulaton of power
markets has been designed around the
instantaneous settlement of supply and
demand. Battery storage changes that
fundamentally, because we now have
a technology that can store surplus re-
newable energy and then redispatch it
at a later point in time. Battery storage
will enable us to overhaul the rules that
govern how electricity price formation,
and therefore value, are determined.

We do, therefore, believe that sig-
nificant regulatory change is inevitable.
But the direction of that change will
be to continue to support the harvest-
ing and storage of low-cost renewable
energy. All in all, we believe that the
marriage of the relatively cheap, inert
and proven technology that is solar PV,
combined with proliferating battery
storage technology, means that solar
teamed with battery storage is cur-
rently the ‘engine room’ of the energy
transition.

Indeed, we are convinced that the
scale of the opportunity will exceed ex-
pectations and will become the single
largest renewables tech proliferation
that we will see, at least over the next
five years. The reason I say that is that
it enhances the economic value and
efficiency of solar substantially, both
at a utility scale — as evidenced by our
milestone-setting Gemini project in
Nevada — through to smaller projects
installed in thousands of factories and
producing
resilient and carbon freepower behind
the meter. This ability to provide both
a grid-scale and a local, distributed

manufacturing facilities,

solution is the reason we believe solar
combined with battery storage is the
number one game in town.

Are we about to see even
more ambitious carbon
reduction goals?
In 2007, before the financial crisis,
there was a significant push around
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“This momentum we
are seeing, combined
with the sheer cost
competitiveness of
renewables, will ignite
the decarbonisation of
industry on a

global scale”

Infrastructure Investor ¢ May 2021

emissions trading, the global regula-
tion of carbon and climate change tar-
gets in the US. There were Democrat-
ic state governors all the way from the
Canadian border to Mexico who were
fervently hoping to achieve what we
are, in fact, only seeing now, some 14
years later.

The ambition was there back then,
but the regulatory and political head-
winds were too great to overcome. To-
day, however, I believe there is no ques-
tion that, between the announcements
from the Biden administration and
other potential announcements that
may come out from other countries in
the run-up to COP26 in November,
we will witness a level of commitment
to decarbonisation that has never been
seen before.

Do you think those

commitments will extend
beyond the decarbonisation
of power generation to the
accelerated decarbonisation of
industry?
I absolutely believe that this momen-
tum we are seeing, combined with the
sheer cost-competitiveness of renew-
ables, will ignite the decarbonisation
of industry on a global scale. Unsub-
sidised renewables are being priced
significantly lower than conventional
power. There are still issues to be over-
come around the maintenance of 24/7
renewable power — there is still a tech-
nology and cost problem to be solved
there. But, for 18 hours a day, it is pos-
sible to access extremely competitively
priced renewable energy, and I think
that factor alone will take net-zero
goals beyond the power sector.

That is what is really exciting. This
is no longer just about replacing the
existing stock of fossil generation with
renewables. We are now talking about
using large-scale renewables and, in
particular, solar together with battery
storage, to power brand new green
data centres, new green steel manufac-
turing, green ammonia manufacturing,
new refineries and zero-carbon aviation

fuels, and that is just the beginning.

Green hydrogen is probably attract-
ing the most attention right now, but
hydrogen represents just one part of
this story. This greening of industry
doesn’t hinge on regulatory stimulus
from a pure economics perspective.
There is no government intervention
required at the most fundamental level
of it all because it makes financial sense
and is economically rational. Between
the investment community helping to
fund and create this new infrastructure
and the exploding demand for zero-car-
bon power from industry, this is going
to be an energy infrastructure roll-out
of unprecedented scale and pace.

What role do you expect

institutional capital to play
in that roll-out?
The role of institutional capital will be
fundamental and mission-critical. We
all know there is a significant amount
of debt available for infrastructure pro-
jects in the debt capital markets and
emerging green bond markets, as well
as the traditional banking sector.

But, on the equity side of the equa-
tion, the absolute percentage of alter-
natives allocations currently earmarked
for renewables is minuscule. It really is
the very tip of the iceberg.

You only need to look at the $4.8
billion renewable energy fund recently
closed by BlackRock. That is a fantastic
achievement, certainly. But it is hard
to believe that that is the single larg-
est dedicated renewables fund that has
been raised in the world to date, when
you consider the trillions of investment
required between now and 2030, which
is only nine years away.

There can be no doubt that the
global institutional investor commu-
nity now needs to proactively embrace
new low-carbon infrastructure — and
renewables, in particular — in order to
achieve the world’s critical and increas-
ingly urgent energy transition. With-
out those institutional investors playing
their part, ‘net-zero’ by whenever just
can’t happen. It is as simple as that.
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Quinbrook’s Low Carbon Power Fund is building a large and diversified portfolio of low carbon and renewables infrastructure assets
across the US, UK and Australia. Developing and constructing new assets enables us to deploy our investors’ capital into high ESG
impact investments that aim to create and preserve jobs, deliver local community benefits, reduce emissions and stimulate both local
and regional economies. Our global team and portfolio businesses have had a long-standing commitment to ESG driven, impactful
investing.

We are pleased to see the Fund’s strategy—and the core commitment to climate and ESG that underpins it—recognized by the 2021
ESG Investing Awards, which acknowledge impactful products, funds and initiatives that are making a positive contribution towards
ESG investing. We celebrate all fund managers and investors who are striving for ESG excellence and this recognition strengthens our
conviction to continue to innovate and improve as a responsible steward of our investors’ capital.

Signatory of:
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| II Investment Quinbrook.com

Quinbrook is not a paid subscriber to ESG Investing nor did it pay as a condition of eligibility. The awards are not indicative of future performance. ESG Investing awards
are made based on nominations by market participants, including Quinbrook, and assessed by a panel of independent judges comprising financial market
professionals, academics and independent experts.
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At Vauban Infrastructure Partners, we actively invest in the
energy transitioning sector since more than a decade, securing sustain-
able revenues through long-term contracts. Our investments help to
achieve a more sustainable energy supply in Europe and ensure essen-
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