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From black gold to green power 
Many of the world’s largest oil companies are, once again, investing in renewable energy 
assets. This time, they appear to be here to stay. 4
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A  a time when protectionism is on the rise, the renewable energy sector is at risk. India
is considering a 70% tariff on imported solar panels, threatening its ambitious 2022
solar power target. Tens of thousands of solar installers in the US could lose their

jobs as a result of President Trump’s decision to impose a 30% tariff on imports of cells and
modules.

Rising interest rates and the end of quantitative easing are set to raise the cost and reduce the
flow of cheap capital that has underwritten the dramatic roll-out of renewable energy capacity
over recent years. As we discuss in this edition, financiers are anticipating tougher times for
developers looking to fund their projects.

At the same time, government subsidies for clean power are being reduced or eliminated
around the world. In many markets, limited or even negative power demand growth is holding
down electricity prices.

These factors are forcing a relentless focus on costs within the sector. But that focus is paying
dividends. In March, Bloomberg New Energy Finance published its latest data on the levelized
cost of electricity (LCOE) from renewable sources. It finds that, at the start of 2018, the
benchmark global LCOE from onshore wind and solar photovoltaics (PV) had both fallen 18%
year-on-year, to US$55/MWh and US$70/MWh respectively.

It also finds that the plunging cost of battery technology is increasingly enabling the cost-
effective pairing of storage with wind and solar, providing clean dispatchable power. Standalone
batteries are proving able to compete on price with open cycle gas plants in providing flexible
demand response services.

“The conclusions are chilling for the fossil fuel sector,” Bloomberg states. At RECAI we would
agree, and so would many within the fossil fuel industry. On pages 4-7 we examine how most of
the big oil companies are making increasingly significant investments in low-carbon energy.

In the long term, they recognize that climate change and the rise of electric vehicles will crimp
demand for hydrocarbons. In the short term, they see the rapid growth of renewable energy
and an opportunity to deploy their capital and expertise in a fast-evolving new energy market.

As demonstrated by recent research conducted by EY and a leading global analyst house,
we are counting down to a series of tipping points that will accelerate renewable energy
penetration. Wherever we look, we see growing evidence of the maturity of the renewable
energy sector. A few years ago, cuts to subsidies, import tariffs and rising interest rates would
have combined to blow down the industry. Today, they create headwinds, but no hurricanes.

Ben Warren
EY Global Power & Utilities Corporate Finance Leader
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Feature: Oil majors bet on renewables 

The oil and gas sector is, once more, 
looking beyond petroleum. Over recent 
months, several of the world’s largest 

oil companies have acquired a variety of 
companies and projects that have nothing to 
do with extracting, refining or distributing 
hydrocarbons — but that are set to thrive in 
the low-carbon transition. 

In January, Royal Dutch Shell (Shell) agreed 
to buy 44% of Nashville-based solar project 
developer Silicon Ranch Corporation for up 
to US$217m, the latest in a string of clean 
energy acquisitions as part of its plans to 
invest between US$1b and US$2b in “new 
energies” each year until 2020.

BP has committed US$500m a year to the 
space, and in April set out its low-carbon 
ambitions in a report, Advancing the energy 
transition. In December BP spent US$200m 
on a 43% stake in Lightsource Renewable 
Energy, Europe’s largest solar developer. 

France’s Total acquired solar photovoltaic cell 
maker SunPower back in 2011, and has more 
recently cut three deals: in 2016 buying 
Belgian gas and green power supplier 
Lampiris and French battery maker Saft; and 
taking a minority stake in solar and hydro 
generator EREN Renewable Energy last year. 

Italy’s Eni has set a target of 1GW of installed 
renewable energy capacity by 2021, while 
Saudi Aramco is reportedly considering up to 
US$5b of renewable energy investments. 

Norway’s Statoil has invested heavily in 

offshore wind and, in one of the more 
eye-catching signs of the sector’s 
reinvention, plans to drop “oil” from its 
name, and proposes to call itself Equinor. 
The change reflects “the global energy 
transition and how we are developing as a 
broad energy company,” says CEO and 
President Eldar Sætre. This follows 
Denmark’s DONG Energy changing its name 
to Ørsted, reflecting its move from oil and 
natural gas into renewables. 

We’ve been here before. In 2005, following its 
earlier “Beyond Petroleum” rebranding, BP 
announced plans to invest US$8b in solar 
panel manufacturing, wind power, carbon 
capture and storage (CCS) and biofuels, a 
target it met by 2013. However, by then it had 
exited its CCS projects and solar investments, 
writing off a “significant proportion” of its 
investments, a spokesman says. 

So, what’s different this time? Growing 
concern about climate change — from society 
in general, and from long-term shareholders 
in particular — has forced oil companies to 
think about the implications of a transition to 
a low-carbon economy. Motivations include 
concerns about future demand for transport 
fuels, growth opportunities in low-carbon 
technologies and diversifying into power 
generation to secure demand for natural gas. 

“There are plenty of questions facing our 
industry,” said Shell CEO Ben van Beurden, 
speaking at a global energy conference in 
Houston in March. “But I believe the biggest of 
them is climate change. … There is no other 

From black 
gold to green 
power 
Many of the world’s largest oil companies are, once 
again, investing in renewable energy assets. This time, 
they appear to be here to stay. 

issue with the potential to disrupt our industry 
on such a deep and fundamental level.”

“Investors want to understand what climate 
change means for the business models of oil 
companies,” says Carole Ferguson, Head of 
Investor Research at CDP, an investor-led 
initiative that provides a platform for 
environmental disclosure and research. 
Referring to the Paris Agreement target of 
keeping global warming less than two degrees 
Celsius above pre-industrial levels, she adds: 
“They want companies to explain how they are 
positioned for a two-degree world.”  

Indeed, shareholders have forced a number 
of oil majors to produce reports setting out 
how they are positioned to respond to tighter 
climate policies and declining demand for 
hydrocarbons. 

Many analysts argue that oil companies are 
beginning to see the writing on the wall in 
terms of oil demand. For example, BP’s latest 
energy outlook in February forecast that oil 
demand will peak in the mid 2030s, as 
electric vehicles (EVs) take a larger share of 
the transport mix. 

This growing concern with long-term demand 
coincided with a period of low oil prices since 
late 2014, which weighed upon the 
economics of oil and gas. “A lot of people 
started wondering, ‘Is this the end of 
super-margins?’ ” notes Rick Wheatley, EVP 
new growth and Director of the leadership 
vanguard at Xynteo, based in Oslo. “If oil and 
gas is starting to look like a lower-margin 
production business, the blinders come off, 
and people start looking around for other 
sources of growth.” 

Examples of recent and planned clean 
energy investments by oil and gas majors

“There’s great uncertainty about the 
future,” says Antonios Panagiotopoulos, a 
Senior Associate at index provider and 
investment analytics firm MSCI. “They need 
growth and, at the moment, oil and gas is 
showing less of a growth rate than 
renewables. This is creating nervous 
shareholders. They are asking how these oil 
and gas companies will be able to match 
returns of the past based on these 
scenarios.”

He adds: “If these companies wish to 
continue to attract investors and capital, 
they need to develop a proposition that is 
consistent with long-term projections that 
show demand declining.”

Looked at in terms of both returns and 
growth, renewables can provide that 

proposition. Whereas oil company 
investments in renewables at the turn of the 
century were speculative bets in immature 
technologies and markets, today’s 
investments are, by and large, in proven 
technologies, many of which are increasingly 
cost-competitive without subsidy. And they 
are growing fast. The base-case scenario for 
energy market growth to 2035 from oil 
industry analysis firm Wood Mackenzie sees 
primary energy demand for oil growing at just 
0.5% per year, compared to average annual 
growth rates of 6% for wind and 11% for solar. 

As might be expected, oil companies are 
adopting different strategies in response. 
Shell and Total have been most aggressive 
among the oil majors, with both making 
acquisitions across the electricity value 
chain. “Total is diversifying to introduce 
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Investment  
type

Oil 
companies

BP

Eni

Shell

Statoil

Total

Keys

•  Investment of 
€1.2b (US$1.5b) 
to develop 1GW 
renewable energy 
by 2021 across 
Italy, North 
Africa, Ghana and 
Pakistan.

Eni
•  Acquired a 

43% stake in 
Lightsource, 
Europe’s largest  
developer and 
operator of 
utility-scale 
solar projects. 
The US$200m 
investment will 
fund a 6GW growth 
pipeline in the US 
and India, as well 
as across Europe 
and the Middle 
East.

BP
•  Acquisition of 

MP2 Energy, 
which manages 
550MW of wind 
within a diverse US 
1.7GW portfolio 
focused mainly on 
renewables, plus 
around 550MW of 
demand response 
and B2B retail 
energy across 
the US.

•  Acquired a 44% 
stake in US 
solar developer 
and operator 
Silicon Ranch 
Corporation, 
with current and 
planned projects 
approaching 2GW.

•  Acquisition of 
NewMotion, one of 
Europe’s largest 
EV charging 
providers, 
with 50,000 
public charge 
points across 
25 countries; 
partnership with 
IONITY to build 
around 500 EV 
charge points on 
highway Shell 
stations across 
10 countries in 
Europe; launch of 
Shell Recharge, 
rolling out EV 
chargers on 
Shell stations in 
the UK and the 
Netherlands.

•  Added hydrogen 
refueling to some 
Shell stations in 
California, the 
UK and Germany. 
A partner in 
the H2 Mobility 
joint venture in 
Germany, which 
plans to establish 
400 hydrogen 
fueling sites by 
2023.

•  Built Hywind 
Scotland, the 
world’s first 
floating offshore 
wind farm.

•  North Sea 
offshore wind 
farms: completed 
Dudgeon 
offshore wind 
farm (402MW); 
partner in 
consented Dogger 
Bank offshore 
wind farm with 
potential 4.8GW.

•  Baltic offshore 
wind farm projects 
planned: Arkona 
(Germany, 
385MW); a 
joint venture 
with Polenergia 
(Poland, up to 
1.2GW).

•  US offshore wind 
farm, Empire 
Wind, planned off 
New York (up to 
1.5GW).

Statoil Shell
•  Indirect interest 

of 23% in EREN 
Renewable 
Energy, developer 
of solar, wind and 
hydro. Option to 
take control after 
five years. Recent 
and planned solar 
projects in India 
and Egypt, and 
wind projects in 
Argentina and 
Indonesia, totaling 
some 380MW. 
Target is 3GW.

•  Acquired gas and 
electricity retailer 
Direct Energie for 
€1.6b (US$2b).

•  Acquired a 
90% interest 
in France’s 
Saft Groupe, 
industrial battery 
manufacturer. 

•  A partner in 
the H2 Mobility 
joint venture in 
Germany, which 
plans to establish 
400 hydrogen 
fueling sites by 
2023. 

Total

Across 
Europe
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electricity production within its business,” 
says Panagiotopoulos. Patrick Pouyanné, 
Total’s CEO, talks about electricity as “the 
energy of the 21st century.”

As well as investing in equipment makers and 
renewable energy generation, Total is 
increasing its presence in the retail gas and 
power, initially in France, with the €1.6b 
(US$2b) acquisition of gas and electricity 
retailer Direct Energie, announced in April, 
its latest move. Total may buy or build 
gas-fired power plants to meet demand 
created by such a business, it has said. 

Shell, too, is making a play for power. 
Speaking in February, van Beurden said: 
“Power is the fastest growing segment of the 
energy system. We see opportunities in 
different parts of the power value chain and 
an additional opportunity through the 
integration of these parts.” Alongside new 
fuels, power is one of the two focus areas for 
the company’s New Energies business. It, 
too, is entering the retail market, with the 
acquisition last December of First Utility, a 
UK-based energy provider. 

After Shell and Total, companies such as BP, 
Statoil and Eni make up a second tier of oil 
companies that are making investments in 
the renewables sector, but on a smaller 
scale. 

Statoil is leveraging its strength in offshore oil 
and gas with substantial investments in 
offshore wind: it operates farms in the North 
Sea, and is developing projects in the Baltic 
and off the US coast. CEO Sætre has said 
publicly that the company expects to allocate 
15% to 20% of its investment spend to 
renewables by 2030. Eni is developing solar 
projects in association with its oil and gas 
assets in North Africa, Ghana and Pakistan, 
as well as a solar energy business aimed at 
Italy’s industrial customers. 

BP, meanwhile, is investing around 
US$500m a year in low-carbon businesses, 
with around US$200m channelled through 
its corporate venture capital arm in a wide 
range of low-carbon technologies. “With this 
venturing the idea is to make a number of 
relatively small bets to try to understand the 
landscape a lot better,” says a spokesman. 
“The expectation is that some of these 
options can be scaled up.” 

However, not all oil companies are yet 
convinced by the renewable energy generation 
business case. North American firms have, 
thus far, largely avoided investments in 
renewable power, although they have invested 
in improving efficiency, developing carbon 

capture technology and in early-stage 
research. 

Part of the reason is the make-up of their 
portfolios, observes Valentina Kretzschmar, 
Director, Corporate Research, at Wood 
Mackenzie, explaining that US firms tend to 
be more exposed to low-cost US tight oil and 
shale. “This gives them a lot of comfort” that, 
even in a low oil-demand scenario, they can 
expect to remain profitable. She notes that 
they also have the financial wherewithal to 
quickly acquire significant market share 
inclean energy, if required.

For oil companies that are making green 
investments, a criticism from both 
environmentalists and some concerned 
shareholders is that these are mere fractions 
of overall investment.  

“They are taking small steps — these 
investments are not hugely significant in 
dollar terms,” says Andrew Grant, Senior 
Analyst at the Carbon Tracker Initiative, a 
think-tank focusing on climate change and 
the capital markets. “But they are 
representative of the direction of travel … I 
don’t think it’s greenwashing — they are 
trying to take genuine steps, and I think they 
deserve an assumption of good faith.” 

There are, however, questions as to whether 
oil and gas companies are well positioned to 
transform their businesses — and, indeed, 
whether their investors would want them to. 

“Investors are used to making returns of 
around 20% from their investments in oil and 
gas companies,” says Grant. “For a 
renewable energy project, you’re looking at 
returns [to investors] in the range of 6% to 
8%, although admittedly those returns are 
much more stable over time.” 

Kretzschmar at Wood Mackenzie argues that 
some investors with shorter-term views 
believe that oil majors risk “leaving value on 
the table” by investing in lower-returning 
renewable energy projects. “At the moment, 
oil and gas still makes more money, and 
committing more money now to renewables 
would be bad news for shareholders.”

However, analysis by Wood Mackenzie 

Feature: Oil majors bet on renewables

By Nick Boyle’s own admission, the CEO 
of Lightsource did not expect BP to 
become an investor: “I’ll be honest, it was 
a surprise to us.” However, when its 
advisors began the process of seeking a 
substantial investment in the UK-based 
solar energy developer and operator, it 
became clear that strategic investment 
from an oil company would make more 
sense than from a financial investor. “The 
oil majors showed the most rounded 
understanding of the art of the possible 
with PV [photovoltaic],” Boyle says. 

Since its creation in 2010, Lightsource 
has commissioned 1.3GW of solar 
capacity and manages approximately 
2GW of capacity under long-term 
operations and maintenance (O&M) 
contracts. A return to solar by BP might 
raise eyebrows, given its unhappy history 
with the technology. But while its previous 
investments in PV were in solar 
manufacturing in western countries — a 
business that came to be dominated by 
low-cost Chinese producers — Lightsource 
is a very different proposition. 

“Our USP is that we set our stall not just 
to be a developer but to be an entity 
that has a lifetime relationship with the 
assets … . Through O&M and asset 
management, we aim to derive revenue 
from [solar] assets over a 30-year 
period. That’s what BP saw,” says Boyle. 
“BP is a long-term holder and operator 
of energy-generating assets.”

The tie-up with BP has attractions for a 
young company such as Lightsource, 
says Boyle. He cites three: BP’s brand 
and presence in more than 90 countries, 
offering marketing reach and local 
connections; BP itself is a large 
electricity user; and the footprint it has 
in industries such as mining and airports. 

He adds: “Having solar as another string 
to their bow is massively valuable. They 
are being asked by these organizations, 
‘Have you got solar as part of a composite 
solution?’ Solar is a very cheap 
technology when you need electricity at 
the point at which it’s created.” 

Finally, the BP investment in growing 
Lightsource’s development business will 
help accelerate the business’s growth. 
“It’s not why we did the deal, but it’s 
certainly nice to have,” Boyle says.

Carbon Tracker. “But certainly their workforces 
are likely to be more motivated by mega-
projects.” 

Offshore wind definitely provides 
opportunities in terms of scale, technological 
complexity and attractive returns. 

“A company like Shell will want to get 
involved with large-scale assets that fit within 
their skills base,” says Ferguson at CDP. 
“We’re talking about large-scale projects 
where a company like Shell can make the 
sort of returns they want to make, and are 
comparable to their current asset base.” 

“Offshore wind hasn’t come down the 
learning curve as much as onshore wind, and 
it’s expensive,” says Ferguson. That provides 
opportunities for oil and gas companies to 
apply their technical expertise in offshore 
operations to bring down costs and thus earn 
attractive margins, she says. 

In some regards, argues Clark, oil giants’ 
investments in renewables are a continuation 
of their traditional strategies of ongoing 
investment and diversification. “These big oil 
companies are individually spending tens of 
billions of dollars of capex annually. Each 
year, it’s a fair bit of reinvention.” 

Clark adds that many oil companies are 
engaged in very different technologies today 
than 20 years ago, citing the US shale 
revolution. “It’s not as if these companies have 
been doing the same thing for decades — 
they’ve changed a lot as their markets have 
changed.” But it is early days, he says. 
“Although we’re talking about quite big 
amounts of money, as a percentage of what 
they are spending on capex every year, it’s 
quite small. It’s not a strategic pivot — it’s 
more of a strategic toe in the water.” 

Assuming that oil companies move beyond 
this “toe in the water” phase, just how 

enthusiastic buyers of renewable energy 
businesses are oil companies likely to become? 

For its analysis, Wood Mackenzie calculates 
that the oil majors would need to spend 
US$350b on renewables by 2035 to 
replicate their 12% share of the world’s oil 
and gas production. This figure is around a 
quarter of the US$1.5t the majors need to 
invest to maintain their upstream oil and gas 
volumes by the same date. The company 
considers this “an unlikely scenario.” 

Nonetheless, the sector is potentially a large 
investor in renewables in the future. Could 
this new source of demand push up prices? 
Kretzschmar is skeptical, pointing to the high 
degree of capital discipline that low oil prices 
have imposed on the oil companies. “There is 
huge competition for capital, and the oil 
companies remain very focused on 
disciplined capital allocation — the markets 
would be very quick to punish any move 
away from that.” 

And a strategy of diversifying into renewable 
energy isn’t without its risks for oil and gas 
companies, observes Clark. “Are they trying to 
compete [for renewable energy investments] 
with entities with a much lower cost of 
capital?” such as pension funds, he asks. 

Given that interest in clean energy has been, 
to some extent, spurred by low oil prices, 
might oil companies lose interest if the crude 
price continues to recover? Wheatley at 
Xynteo acknowledges that this is a risk, but 
also notes that a backlog of projects has 
built up over recent years. “Every time the 
oil price increases by a dollar, it triggers new 
supply — and the long-term demand picture 
is relatively stable … . The more realistic 
people in the industry are less confident now 
about the more optimistic forecasts of a 
long-term future of increasing oil demand 
and prices.”

While the direction of travel is clear, the 
speed of the journey is less so. “The future is 
very uncertain,” says Clark. “Will EVs have 
5% of the market, or 35% in quite a short 
period of time? The reality is that no one 
knows the answers. The strategic response 
is to either pick what you think the answer is, 
and go for it, or you create optionality in 
your portfolio. That’s something oil 
companies have always done.” n 

suggests that about 20% of investments that 
oil companies plan to make in theoretically 
high-yielding, upstream growth projects — 
which should return 18% on average — will 
return less than 10%, assuming the price of 
oil remains around US$65/barrel. This is in 
line with internal rates of return from 
onshore wind and solar projects, which Wood 
Mackenzie pegs at 10%. Meanwhile, 
longer-term investors are concerned about 
the low-carbon transition, and are supportive 
of moves to diversify and decarbonize oil 
companies’ portfolios, says Kretzschmar. 

Jon Clark, Partner, UK&I and EMEIA Oil & Gas 
Transactions Leader at Ernst & Young LLP, 
argues that diversification into renewables 
represents a rational refocusing of oil 
companies toward what their market needs, 
rather than simply focusing on what they 
have traditionally supplied.

By positioning themselves for an evolving 
energy market, oil companies are looking to 
futureproof their businesses. “Oil and gas 
companies are trying to take a market 
perspective rather than a supply 
perspective,” says Clark. “Historically, the 
assumption was that, if we can find the 
supply, someone will buy it. Now, it’s about 
finding a route to market. 

“Investing in renewables is just another 
source of energy to meet demand. 
Companies are thinking more about the 
market than about production.” 

Clark adds: “Investors in big oil tend to look 
for the dividend stream, and dividend 
streams are supported by a robust market 
for your product.” 

However, some observers question whether oil 
companies have the skills needed to compete in 
a very different energy market. “Companies do 
have some skills that translate, such as in 
offshore, or in geothermal,” says Grant at 

Feature: Oil majors bet on renewables

Seeing the light 

“ These investments are 
not hugely significant in 
dollar terms. But they 
are representative of the 
direction of travel.”

Jon Clark 

EY Oil & Gas Transactions
+44 20 7951 7352 
jclark5@uk.ey.com

The Hazlehurst II solar farm, one of Silicon Ranch’s operations
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Feature: Financing costs

For renewable energy developers 
seeking financing, it has been a time of 
plenty: with considerable demand 

among investors for renewable energy 
assets, there has been plenty of capital 
available — and often at attractive terms. 
“There’s no shortage of money out there for 
the construction of assets,” says Paul 
Corrigan, who leads Mainstream Renewable 
Capital, the financing arm of developer 
Mainstream Renewable Power. 

Since the financial crisis, quantitative easing 
programs from the world’s leading central 
banks have helped to ensure commercial 
banks are awash with liquidity, while low 
interest rates have encouraged institutional 
investors out of low-yielding government 
and investment-grade corporate debt and 
into more esoteric asset classes, such as 
infrastructure, looking for healthier returns. 

“From the equity point of view, we’re seeing a 
greater level of competition, which manifests 
itself in some instances in improved pricing. 
In debt, while pricing levels have held up, the 
terms of financing have generally improved,” 
says Corrigan. His firm is raising capital for 
projects in emerging markets such as Chile, 
South Africa, Vietnam and the Philippines. 

This competition has seen traditional project 
finance banks being joined by institutional 
investors such as pension funds and 
insurance companies, either participating 
through specialist funds or, increasingly, 
investing directly. Investors and project 
finance banks are now prepared to lend 
earlier in the cycle — and to move out of home 
markets — in a search for better returns.

The declining cost of capital has helped 
reduce the cost of power generated by 
renewable energy assets. But with interest 
rates beginning to rise from historically low 
levels, and quantitative easing programs 
tapering off, this trend also may be coming to 
an end. Indeed, some analysts are warning 
that the end of cheap funding poses risks for 
renewable energy developers. 

“The price of operational assets and even 

Rates on the rise 
With interest rates on the turn, the time of cheap capital may be coming to 
an end for renewables developers. What does this mean for the sector? 

Mark Dooley, Global Head of Green Energy at 
Macquarie Capital. 

“With competitiveness around the price of 
power, government subsidies ebbing away, 
and the pressure on pulling all the numbers 
together, the optimization of cost of capital 
becomes a huge focus,” says Dooley. 

However, while change is coming, there are 
shock absorbers built into the system. 

Since the financial crisis banks have built 
in considerable margin between the rates 
charged by central banks and the interbank 
rates at which they lend. “The relationships 
between central bank cash rates and the cost 
of project finance is a loose coupling,” Dooley 
says. “The all-in cost of term project finance 
hasn’t followed cash rates all the way down 
and can absorb some monetary tightening 
before we see a material impact.” Also, longer-
term lending is typically hedged in the interest 
rate swap market, which has priced in rising 
rates, notes Corrigan. 

 A tougher operating 
environment ... means 
that developers and 
investors need to 
remember the basics.

Feature: Financing costs

There is also inertia in capital allocation 
decisions, says Ian Berry, Head of 
Infrastructure Equity at Aviva Investors, the 
fund management arm of the UK financial 
services giant. “Often, there is a significant 
lag for illiquid asset pricing versus liquid 
market pricing,” he says, with long lead 
times both for investors to make allocations 
to a sector and then for managers to deploy 
capital.

One reason for the abundance of capital is that 
lending to renewables is becoming increasingly 
mainstream, says Corrigan. “For many of 
these investors, renewables is no longer an 
alternative asset class.” This means they are 
unlikely to withdraw capital from the sector 
wholesale. 

The growing number of institutional 
investors active in infrastructure debt and 
competition between various types of 
capital provider is likely to continue, says 
Alejandro Ciruelos, Managing Director, 
Project & Acquisition Finance, Santander 
Global Corporate Banking. “The fundamental 
change is that the infrastructure market 
used to be dominated by commercial banks. 
Borrowers are in a privileged position where 
they can choose from bank financing and 
direct institutional lending.”  

In addition, some borrowers are pursuing 
innovative approaches to financing, further 
adding to the pool of potential investors. For 
example, Glennmont Partners last year listed 
a bond on Borsa Italiana to help refinance a 
portfolio of Italian wind turbines. By listing a 
rated bond, some investors unable to invest 
directly in projects were able to participate 
in the refinancing. “What we’re seeing is a 
blurring between classic project finance and 
bond finance, which is helping non-banks to 
enter the space,” says Joost Bergsma, CEO 
and Managing Partner at Glennmont Partners. 

Huxham at the Climate Policy Initiative, 
meanwhile, is promoting a new structure 
called the Clean Energy Investment Trust, 
which would repackage renewable energy 
project cash flows to make renewable energy 
project investing more attractive to risk-
averse institutions. 

However, innovations such as bond 
financings are likely to be of less use for 
smaller developers, says Carol Gould, Head of 
Power and Renewables at the Japanese bank 
Mitsubishi UFJ Financial Group (MUFG). Some 
smaller developers struggle to benefit from 
competition among lenders, she says, due 
to the fact they tend to have fewer banking 
relationships and may be too small to attract 
direct funding from institutional investors.

“It’s not economical putting together an 
institutional investment tranche for a 30MW 
onshore wind farm, when the bank market 
may be more flexible,” says Gould. “It’s only 
really going to be most beneficial for large 
portfolios of onshore wind or solar, and for 
offshore wind projects.”

In anticipation of conditions getting tougher 
for developers, Dooley at Macquarie sees 
export credit agencies (ECAs) becoming 
increasingly important in financing deals. 
ECAs offer guarantees against loans that 
serve to reduce the regulatory capital that 
banks are required to hold against their 
lending to a particular project. “The trading 
banks love lending against ECA guarantees: 
it’s a nice capital story for them,” says 
Dooley. “It has a magnifying effect on the 
appeal of your transaction to the debt 
market … it creates price tension.” 

Many investors are looking for as much 
certainty as they can get on future revenues. 
“The key thing when we’re investing in 
renewables is we like to mitigate or manage 
merchant risk,” says Jason Cogley, a 
Managing Director at Fiera Infrastructure, a 
Canadian fund management company. “We’re 
invested in projects with long-term power 
purchase agreements (PPAs) with reputable 
counterparties, such as utilities, where we 
have 20-year visibility on fixed pricing.” 

“There is an increasing opportunity for 
institutional investors, either through debt 
funds or direct mandates, because there is 
still a very small number of banks who will 
lend long-term,” says Berry at Aviva 
Investors. “If you’re looking at lower-risk 
assets, such as most renewables, there’s a 
really good fit with the requirements of 
long-term institutional investors.” Moreover, 
given the growing sophistication of 
institutional investor teams, particularly 
regarding mature renewables technologies, 
there is less need for bank involvement in 
structuring transactions, he adds. 

But investors need to be wary, warns 
Cogley. “There’s certainly a perception that 
there is a low-risk operating environment 
for these kinds of assets, but things can go 
wrong, gear boxes can fail, solar inverters 

have failed,” he says. “It’s not like investing 
in bonds: these are real assets and there 
can be issues to manage. Investors in those 
projects need to ensure they have adequate 
resources, both in terms of partners that 
they’ve subcontracted to, and within their 
investment teams as well.”

A tougher operating environment also 
means that developers and investors need to 
remember the basics, argues Andy Harmer, 
Projects Investment Director at Equitix, a UK-
based project developer and investor. “That 
involves looking closely at the technology 
itself, the EPC [engineering, procurement and 
construction] contractor that will wrap that, 
the contractor that will operate the plant, the 
strength of the covenants, the quality of the 
fuel supply agreements, pricing and length, 
with all of that backed up by a well thought-
out due diligence exercise.” 

Harmer adds: “The most important thing is 
discipline.” 

“A rising interest rate environment may well 
prove to be the subtext to a more 
fundamental shift in renewable energy and 
wider infrastructure financing and M&A,” 
says Ben Warren, EY Global Power & Utilities 
Corporate Finance Leader. “In the last few 
years, capital allocations toward 
infrastructure have increased exponentially, 
which, in the relative absence of new 
greenfield projects, has currently led to an 
overheated secondary market for assets in 
more mature markets like the UK. 

“With fund managers struggling to 
justify an ever-decreasing return to their 
investors, more bullish pricing assumptions 
around economic life, inflation, technical 
performance, operating costs and refinancing 
upsides, to name a few, have increasingly 
become the differentiators between winning 
and losing bids for assets.”

Warren says: “As the underlying cost of 
capital starts to creep up, it will be interesting 
to see whether a more prudent approach is 
adopted to valuations, and indeed whether 
investors show signs of generally pricing risk 
more conservatively. The short-term squeeze 
on investment margins will certainly cast a 
spotlight on the performance of investment 
managers that goes beyond the volume of 
capital they manage to deploy.” n

Ben Warren 

EY Global Transactions
+44 207 951 6024 
bwarren@uk.ey.com

Scotland’s Clyde Wind Farm, owned by SSE, has attracted investment from Greencoat UK Wind plc  
and GLIL Infrastructure LLP

those in construction has been pushed up — 
the reason for that is the availability of 
capital, in particular debt,” says Matthew 
Huxham, a consultant at the Climate Policy 
Initiative. “Lenders have become 
increasingly willing to lend larger 
proportions of an asset’s value in debt — 
higher gearings, lower coverage ratios and 
weaker protections to lenders.”

Given that financing for most project 
construction is of shorter tenor than the 
life of the asset, most asset owners will be 
exposed to the risk of having to refinance at 
higher rates, Huxham says. In addition, as 
interest rates rise and more conventional 
investments begin to pay higher returns 
again, “there is also likely to be less feverish 
demand from non-specialist institutions for 
infrastructure equity and debt,” he says. 

“We are certainly very watchful of the interest 
rate cycle starting to turn, and that’s 
beginning to have an impact on the longer-
dated interest rates that matter to us,” says 
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Proposals were unveiled in 
January for the Renewable 
Electricity Support Scheme 
(RESS) with tech-neutral 
auctions due from mid-2019 
replacing the former REFiT 
scheme. A new north-south 
interconnector has been 
approved, supporting plans 
for an extra 4.5GW by 2030.

Canadian wind installations 
fell sharply in 2017 to 340MW 
from 702MW in 2016 as 
eastern provinces cooled. 
Auctions such as the 700MW 
tenders in Alberta provide 
some optimism, pointing 
to increased demand from 
western Canada. 

Greater interconnection to 
the rest of Europe and the 
UK is likely to create future 
opportunities for export 
of excess wind-generated 
power. 

Taiwan has been taking 
action to increase 
renewables to 20% by 
2025 while going nuclear-
free. International and 
local investors have been 
particularly attracted to the 
offshore wind sector due to 
its strong potential and a 
stable financing climate. 

Renewables are expanding 
fast, as the Netherlands 
strives to meet its 14% 
EU target in 2020. Recent 
offers for unsubsidized 
offshore wind and a growing 
solar PV market are strong 
contributors.

Methodology
The Index was recalibrated in 2017, with all underlying 
datasets fully refreshed. To see a description of our 
methodology, please go to ey.com/recai.

Legend
 Increased attractiveness compared with previous index
 Decreased attractiveness compared with previous index

Amidst coal-fired opposition, 
uncertainty continues for 
further new development, 
despite Eskom finally signing 
27 outstanding PPAs from 
the country’s renewable 
energy IPP program. 

Following a large drop in 
renewables investment in 
2017, the UK is bouncing 
back, with subsidy-free solar 
PV and onshore wind projects 
for merchant generation as 
well as repowering of old wind 
farms.

Although solar tariffs have 
risen slightly in Gujarat’s 
latest auction, aggressively 
low bids in 2017 wind and 
solar auctions now seem 
unsustainable. The threat 
of solar import tariffs 
and disputes between 
developers and distribution 
companies are raising 
investor concerns.

More than 80 solar company 
bankruptcies have been 
reported in the past year 
due to sharp cuts in feed-in 
tariff (FiT) rates and extreme 
competition.

Large subsidy-free solar 
projects are now springing 
up, such as a 170MW PPA 
between BayWa r.e. and 
Statkraft, and a 660MW 
PPA between Audax 
Energía and Cox Energy.
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European Parliament 
seeks higher targets
The European Parliament has proposed 
that the EU increases its 2030 renewable 
energy target to 35% of gross final energy 
consumption, higher than the 27% target 
agreed by the 28 EU Member States in 
December. MEPs also voted to raise the 
energy efficiency goal to 35% below projected 
consumption levels by 2030, compared with 
the 30% goal agreed by Member States. 

Renewables groups welcomed Parliament’s 
vote in January, with WindEurope calculating 
it would lead to an additional €92b (US$113b) 
of investment in the sector. In a study for 

The projects are to be developed on a build, 
operate and transfer basis, with a likely 
concession period of 15 years. The National 
Transmission & Dispatch Company will build 
transmission lines to the wind projects.  

Boost for renewables 
from Italian energy 
strategy 
Italy has adopted a national energy strategy 
that sets out how it plans to meet a target 
of 28% renewable energy by 2030, up from 
17.5% at the end of 2015, and that pledges 
to phase out coal by 2025. 

Agreed last November, the Strategia 
Energetica Nazionale (SEN) will require an 
additional 40GW of capacity. Italy will also 
double its 2013 budget for R&D in clean 
energy to €444m (US$545m) in 2021. 

Under the SEN, coal is set to decrease 
while renewables increase to supply 55% of 
electricity by 2030, compared with 33.5% in 
2015, while renewable heat will rise to 30% 
from 19.2%. Renewable sources will supply 
21% of transport fuels by that date, up from 
6.4% in 2015.

The strategy is expected to lead to new 
Government large-scale tenders, as well as 
boosting subsidy-free solar development. 
For example, UK’s Octopus began operating 
63MW of subsidy-free solar plants in the 
country, and successfully refinanced them in 
January. 

Meanwhile, Italy’s secondary market in 
subsidized solar assets is also expected to 
recover, as the risk of solar plants having 
their incentives withdrawn has reduced. The 
regulator, the Gestore dei Servizi Energetici, 
had the power to withdraw 100% of subsidies 
from plants where it discovered technical 
irregularities or mistakes in documentation. 
An amendment to the 2018 budget law 
requires more proportionate sanctions. 

Thailand ramps up 
renewables 
Renewable energy projects totaling 1.8GW 
of capacity are to begin construction in 
Thailand this year, according to the country’s 
Energy Regulatory Commission. Due to be 
operational by 2019, the projects involve 

in response to reforms to the EU Emissions 
Trading Scheme that will address a persistent 
over-supply of allowances. Prices briefly 
breached €14 (US$17) per tonne of carbon 
dioxide in March, as polluters and speculators 
snapped up allowances, anticipating higher 
prices in future.  

Dutch offshore 
auctions go to zero 
Sweden’s Vattenfall has won two zero-
subsidy offshore wind tenders, securing the 
rights to build 700MW of capacity off the 
Netherlands coast. The Hollandse Kust Zuid I 
and II wind farms are expected to be 
completed by 2022; if they go ahead as 
planned, these would likely be the first 
subsidy-free offshore farms to become 
operational, ahead of farms to be built off the 
German coast by Ørsted by 2024. The Dutch 
Government will provide connections to the 
grid, reducing project costs. 

The latest Dutch tenders are in the third of 
five rounds intended to support 3.5GW of 
offshore wind power by 2023; the next round 
will be held later this year.

They follow the publication, last October, of 
the latest Netherlands’ National Energy 
Outlook, produced by the Energy research 
Centre of the Netherlands (ECN) and Statistics 
Netherlands on behalf of the Government. It 
says that renewables accounted for 6% of the 
energy mix at the end of 2016, up from 1.6% 
in 2000. However, it also projects that this is 
set to reach only 12.4% by 2020, below the 
EU target of 14%, although it says this figure 
will rise to 16% by 2023, reaching the national 
target of 16% by that point. The report notes 
renewables could provide half of all Dutch 
power by 2025, although growth is likely to be 
much slower in renewable heat and biofuels. 

Pakistan plans 1.2GW 
auction 
Pakistan was due to hold its first auction for 
renewable energy capacity in April, as this 
edition of RECAI was going to press. The 
Pakistan Government is seeking 600MW 
of wind projects in Sindh province, and 
600MW of solar plants in Punjab province, 
the chief executive of the Alternative Energy 
Development Board told Bloomberg. If 
successful, the auctions would double 
Pakistan’s renewable energy capacity. 

the European Commission, the International 
Renewable Energy Agency said such a target 
would be “cost effective and realizable,” and 
would provide health benefits from lower 
pollution and an annual 0.3% boost to the 
bloc’s GDP.  

The Parliament was voting on elements of the 
European Commission’s Clean Energy for All 
Europeans package, unveiled in November 
2016. The proposal will now be the subject 
of negotiations between the Commission, 
Parliament and member states, which are 
unlikely to be concluded before June at the 
earliest.

Meanwhile, prices in Europe’s carbon market 
have risen to their highest levels since 2011, 

total investment of around THB96.9b 
(US$3.1b), and will contribute toward the 
country’s 25% renewables target by 2021.

More than half of the capacity will come from 
wind projects, with 150MW from solar farms, 
80MW from waste-to-energy and 40MW 
from biomass. A further 300MW will be 
developed under a new hybrid renewable PPA 
scheme, which requires operators to maintain 
fixed output at times of peak demand, 
through the use of battery storage capacity 
potentially combined with multiple renewable 
technologies.  

International 
developers win Brazil 
contracts 
Brazil contracted 1.4GW of wind capacity 
at its latest tender in December — the first 
contracts won by wind projects since 2015. 
Enel, Iberdrola and EDP Renováveis were 
among the biggest winners for tenders, with 
bids averaging R$98.62/MWh (US$29.25/
MWh) — a record low for wind bids in Brazil. 

The projects are due to come online in 2023, 
giving time to resolve the transmission 
constraints that deterred wind developers 
bidding in recent tenders. However, the 
fiercely competitive bid prices do also raise 
the specter of potential undeliverability. Low 
demand forecasts and currency issues could 
also impact roll-out.

The tender followed the announcement in 
November that the Inter-American 
Development Bank had agreed to lend 
BNDES, Brazil’s development bank, US$900m 
to support the financing of renewable energy 
projects in the country. Most of the loan will 
be directed toward wind projects and should 
finance around 600MW of capacity. A 
multi-technology A-4 auction also took place 
in April. Appetite was very strong with more 

than 50GW of applications and just 1GW 
awarded.

Meanwhile, Brazil’s solar generation has 
recently reached 1GW, putting Brazil among 
the top 30 countries in the world in terms of 
solar capacity. Brazil aims to meet 45% of 
its total energy demand with renewables by 
2030. 

US solar tariffs likely to 
boost utility-scale wind 
Solar import tariffs imposed by the US 
Government in January are likely to have only 
a limited impact on solar energy development 
in the country, but are likely to tip the scales 
toward wind projects at the utility scale. 

In January, the Trump administration 
imposed tariffs on imports of solar PV cells 
and modules set at 30% (lower than feared), 
declining by five percentage points each 
year before ending after four years. The first 
2.5GW of imports each year will be exempt. 
The tariffs will initially increase the cost of 
residential systems by around 3% to 4% and 
utility-scale projects by 10%.

This is likely to provide a near-term boost to 
wind projects, which have recently struggled 
to compete in some technology-neutral 
renewable energy tenders from US utilities. 
A reduction to wind’s Production Tax Credit 
as part of the Tax Reform Bill was also spared 
in December.

However, the solar tariffs — which are to be 
challenged under World Trade Organization 
rules — are neither expected to seriously 
derail US solar investment, nor encourage 
much, if any, shifting of solar manufacturing 
back to the US. Given recent price falls in 
solar, the tariffs raise costs only back to 
2016 levels; according to analysts they have 
also not been set at a level or duration that 
could underpin investment in domestic solar 
manufacturing.  n
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Neighbors begin to catch up with South Africa 
South Africa’s Department of Energy 
signed 27 renewable PPAs, worth ZAR56b 
(US$4.7b), on 4 April, ending two years of 
delays that had raised questions over the 
future of the country’s landmark renewable 
energy procurement program. State utility 
Eskom had stalled on the contracts, which 
Eskom executives said did not meet its 
needs for despatchable power at peak times. 

The decision is seen as a victory for South 
Africa’s new Government headed by Cyril 
Ramaphosa, which is aiming to be more 
business friendly than its predecessor. 
However, investors are increasingly looking 
beyond South Africa as renewable energy 
development ramps up in the region, supported by development banks. South Africa’s 
11-rank fall in this RECAI index reflects continued uncertainty around new future projects 
resulting from the continued push-back from the coal sector and metal industry worries 
around possible job losses and power price increases. Other countries could provide an 
easier short-term route to market for developers.

In Zambia, the first project underwritten by the World Bank Group’s Scaling Solar program 
closed financing in December. The US$60m, 54.3MW Bangweulu project is being 
developed by France’s Neoen, and is part of what the Government hopes will be 500MW to 
600MW of solar financed through the initiative. In April the Government issued a RfQ for 
100MW of solar capacity under its GET FiT scheme to alleviate dependence on drought-
prone hydro power.

The Scaling Solar program is developing more than 1.2GW of solar power across Zambia, 
Ethiopia, Madagascar and Senegal. In Senegal, the National Agency for Renewable 
Energies has announced that construction is to begin on a 150MW solar plant, with partial 
operations beginning in 2019. Elsewhere in west Africa, Ghana’s President has set a target 
of increasing utility-scale solar capacity from 22.5MW at present to 250MW by 2030 and 
also plans to install 200,000 rooftop solar systems and 55 mini-grids. 

The African Development Bank is committing significant resources to renewables. 
Last year, all of its investment in the power sector was directed to renewable energy 
technologies, with 1.4GW of projects approved. The bank has pledged to invest US$12b 
in the power sector by the end of 2020, with the aim of leveraging between US$40b and 
US$70b per year. 



Insight: Blockchain

Blockchain technology allows Victoria Milne to trade energy with other members of the Brooklyn Microgrid 

It is a paradox that 
an energy-intensive 
technology like 
blockchain is being used 
to promote green energy.
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Insight: Blockchain

Betting on 
blockchain 
Blockchain has the 
potential to transform how 
renewable and distributed 
energy is managed and 
traded. However, the 
technology is not without 
its challenges. Samuel 
Pachoud, Stephen Church 
and Thierry Mortier 
explain how it might 
be deployed — and how 
incumbents can prepare. 

Thus far, however, few of these initiatives have 
progressed beyond the pilot phase. The 
challenge that many large companies face — in 
the energy sector and elsewhere — is that 
potential blockchain applications are often 
designed to replace legacy systems and 
processes. While these systems may suffer 
from inefficiencies that blockchain technology 
could reduce or remove, they also represent 
considerable investment and sunk costs. The 
costs involved in replacing such systems can 
therefore present barriers to implement 
blockchain solutions. 

As blockchain technology develops, and as 
legacy systems reach the end of their lives, 
these barriers will begin to come down. 
However, in an insurgent industry such as 
renewable energy, opportunities to embrace 
blockchain are clearer.

There are several applications for blockchain 
that promise to supercharge the penetration 
of distributed clean energy technologies. 
Perhaps the most exciting is the ability of 
blockchain to enable peer-to-peer trading 
of small volumes of renewable energy. In 
Brooklyn, LO3 Energy is using blockchain 
to underpin a virtual micro-grid, connecting 
homeowners with rooftop solar systems 
and allowing them to sell excess power to 
other micro-grid members. Using blockchain 
eliminates the substantial costs involved in 
conventionally trading electricity — costs 
that make it nearly impossible and highly 
impractical for households to participate in 
electricity markets. 

Similarly, blockchain could be used to better 
manage trading and payments between 
thousands of remotely operated small-scale 
renewable power generation, battery storage 
systems and electric vehicles, helping to 
balance supply and demand in real-time. 

The technology can be used to help grid 
operators manage the challenge involved in 
the energy transition. TenneT, which manages 
transmission networks in the Netherlands and 
Germany, is working with residential energy 
storage company Sonnen to use blockchain 
to help stabilize the grid. TenneT will use the 
technology for the “intelligent management” 
of Sonnen’s energy storage systems, helping 
them to store or discharge power efficiently 
depending on the needs of the grid.  

Blockchain could also help manage the 
batteries in EV fleets, as well as processing 
payments for charging them. Through our 
Tesseract platform (see sidebar on next page), 
EY is developing a fractional ownership and 
shared mobility platform intended to facilitate 
the uptake of autonomous vehicles.

Another example is a pilot venture between 
EY and Gasunie, which has developed a 
blockchain system to create and 
authenticate green energy certificates. The 
system creates an encrypted token each 
time a green energy producer supplies 
power into the grid, with blockchain 
recording transaction details. 

There are, however, three issues facing those 
seeking to deploy blockchain more widely. 

The first lies with its novelty. Consumers, 
particularly, will need to become comfortable 
entrusting payments to systems using the new 
technology. While blockchain’s encryption and 
distributed architecture are designed to make 
the technology secure and robust, greater 
real-world operating history will be needed to 
reassure customers that their data, systems 
and transactions are safe. 

Second, it can be energy intensive. The 
processing power, and therefore electricity, 
required to create cryptocurrencies such as 
Bitcoin is considerable. Some cryptocurrencies 
are less energy-hungry than others, energy 
efficiency can be improved and renewable 
energy deployed — but a paradox nonetheless 
exists in terms of using a relatively energy-
intensive technology to facilitate green energy 
penetration. 

Third, interoperability is a concern. Insurgent 
companies, particularly, tend to develop their 
own unique systems. As they scale or are 
acquired, these will need to be linked with 
those of competitors or acquirers. The risk is 
that the very challenges faced by existing 
large players — numbers of legacy assets that 

must be expensively integrated — will be 
faced down the line by blockchain pioneers. 

One answer to concerns around 
interoperability is companies working together 
in consortia. This poses its own challenges: 
such alliances tend to be slow-moving, and 
the companies involved can often be wary 
about how much information they give up to 
potential competitors. 

But one response to both these challenges — 
taking a “wait-and-see” approach — is no 
answer either. The technology is developing 
quickly, and insurgents and incumbents alike 
are developing applications and business 
models that threaten to disrupt the existing 
energy landscape. 

Companies need to begin experimenting with 
blockchain, to start to understand its 
potential in their existing business and its 
potential for new applications. That 
experimentation and understanding needs to 
take place at the highest level of the 
company. It is not sufficient for the blockchain 
conversation to be delegated to the IT 
department, or for it to become a project of 
an ambitious junior — blockchain has to be on 
the C-suite agenda. 

Channing Flynn, EY Global Technology 
Industry Tax Leader, says: “To date, blockchain 
has transformed only people’s thinking. We 
don’t yet even know all the questions 
blockchain technology will raise, much less the 
answers. But waiting for the technology to 
take hold is too late. Now is the time to start 
defining the questions and influencing policy 
that will lead to answers.”  n 

For most people, blockchain is 
synonymous with Bitcoin, the volatile 
cryptocurrency that promised investors 

a one-way bet before crashing dramatically. 
But facilitating cryptocurrencies such as 
Bitcoin is only one of many uses for blockchain 
technology, including some with the potential 
to help rapidly accelerate the take up of 
renewable energy.

Blockchain allows its users to create a secure 
online ledger, stored on a number of “nodes,” 
on which they can write time-stamped blocks 
of data, protected using encryption through 
electronic signatures. Entries to the database 
are permanently recorded, and are impossible 
for a single user to alter. The innovation is that 
such a secure, transparent database allows 
users to enter into transactions or contracts 
without needing to rely on trusted third 
parties, such as lawyers, banks or exchanges.  

There are an enormous number of ways 
blockchain can be applied, beyond creating 
and tracking electronic currencies such as 
Bitcoin. The technology has been used to 
track ownership of assets, record and manage 
financial trades and oversee supply chains. 
Parties can use blockchain to enter into “smart 
contracts” under which trades, payments 
or other transactions may be automatically 
triggered by specific events. 

Blockchain’s value emerges where there is a 
need to share validated information between 
parties, where some or all of the following 
factors apply: significant counterparty risk; 
extensive manual processes; significant 
reconciliation activity; distributed databases; 
and an absence of trust between participants. 

Deployment of blockchain technology across 
the energy value chain is accelerating. 
According to data from Greentech Media, the 
first blockchain transaction around energy 
took place in April 2016; there are now 122 
organizations involved in blockchain energy 
technology, and 40 deployed projects. It has 
tracked US$300m in transactions between 
the second quarter of 2017 and the end of 
January 2018.
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Electric vehicles propose profound 
challenges to manufacturers, charging 
infrastructure operators and consumers 
alike. Car companies need to develop 
expertise in lithium-ion battery 
technology. Infrastructure operators will 
require significant capital expenditure, 
with unclear usage patterns and 
business cases. And consumers must 
accept the fact that EVs currently have a 
higher upfront cost than internal 
combustion engine (ICE) vehicles. 

The EY Tesseract platform is a 
blockchain technology pilot intended to 
address these problems. Its core idea is 
the “disaggregation” of the EV, providing 
different entities with economic 
exposure to the vehicle, the battery and 
charging points, and using blockchain to 
track use, charging and the associated 
payments.  

The platform has the potential to 
transform batteries from a depreciating 
asset with no revenue stream to an 
investable asset providing steady 
income. In doing so it would make EVs 
cheaper, and shift customers’ costs from 
upfront to ongoing charges (although 
they would likely be lower than ICE 
running costs). Finally, it would better 
spread the investment necessary into 
charging points, and, by increasing EV 
uptake, it would increase their utilization. 

As a prototype, Tesseract is ready for 
in-market experimentation. We are in the 
process of selecting a lead client with 
whom to work to prove the business 
hypothesis. For more information, 
contact Philipp Schartau, Advisory 
Director, Innovation & Growth at Ernst & 
Young LLP, at pschartau@uk.ey.com.

Tesseract: 
accelerating the EV 
business case 
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Market spotlight: Australia 

Australia may be on track to meet its 2020 targets, but its renewables 
roll-out has shone the spotlight on storage.

Plugged in?

provide, but have raised the importance of 
ensuring the policy is administratively 
workable and does not negatively impact the 
transparency of the contracts market that 
operates alongside the physical market in 
Australia.

Regardless of the progress of the NEG, 
attention in Australia is increasingly turning 
to energy storage as a crucial means of 
addressing issues around intermittency and 
delivering reliability as the grid decarbonizes. 
As a result, Australia has been the source 
of a number of high-profile battery storage 
project announcements. For example, South 
Australia was the venue for one of Tesla CEO 
Elon Musk’s recent public announcements: a 
pledge to install a 100MW/129MWh battery 
system within 100 days, or deliver it for free. 
Tesla met the challenge, and the Hornsdale 
Power Reserve project (pictured above) 
began operating in December 2017. 

The project can power 30,000 homes for 
up to an hour in the event of a blackout, 
but is more likely to be called into action to 
even out electricity supplies at less critical 
times. And, compared with gas-peaking 
plants, it can switch quickly from charging 
to discharging — managing to switch state at 
least 14 times during a four-hour period.

While there is a large volume of distributed 
storage linked to solar in the residential 
market, the Tesla project is the largest 
lithium-ion grid-scale battery in operation 
in Australia, and has attracted considerable 
interest in terms of how it interacts with the 
local power market. The learnings are likely 
to influence the size of subsequent projects, 
which technologies they use and the 
commercial arrangements needed to make 
them economically viable. 
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The Hornsdale Power Reserve that serves the Hornsdale Wind Farm, owned by Neoen

It is a paradox that continues to baffle many 
Australians: how can a country blessed 
with an abundance of energy resources 

have some of the highest power prices in the 
world and still suffer from periodic blackouts? 
Much of the answer lies in a lack of clear, 
long-term policy on climate and energy that 
balances Australia’s commitments to carbon 
emission reductions with energy affordability 
and reliability. 

Despite this policy uncertainty, Australia has 
seen substantial deployment of utility-scale 
and distributed renewable energy over 

2016, the country’s Clean Energy Regulator 
estimated that, for the 2020 target to be 
reached, 6GW of new renewable energy 
capacity had to be committed through to the 
end of 2018. Investment over the last two 
years means that the 2020 target is likely to 
be met (see figure). 

However, this flood of new renewable capacity 
has not been without issues. In addition to the 
physical impact on power system security, 
large volumes of intermittent renewables 
have pushed some baseload capacity out of 
the market, contributing to increased power 
price volatility in the wholesale market, which 
ultimately flows through to customers as 
higher retail tariffs.

Meanwhile — and despite the growth in 
renewables — Australia’s greenhouse gas 
emissions grew in 2016-17 for the third year 
running. 

Australia’s Federal Government has 
responded with a proposal that seeks to 
address the “energy trilemma” by balancing 
the competing priorities of an electricity 
system that is reliable, affordable and green, 
and has, for the first time, developed a 
draft policy that brings together energy and 
environmental issues. 

Its proposed National Energy Guarantee 
(NEG) places obligations on retailers and 
some large users to either sell or consume 
energy that is reliable while meeting emission 
targets. It does this by setting reliability 
targets in each region to drive the right level 
of dispatchable energy based on local 
conditions, and an emissions target that will 
be set by the Government.

The Government maintains that the NEG will 
not only increase the reliability of the grid 
and help Australia meet its climate targets, 
but would also bring down wholesale and 
retail prices. A comprehensive consultation 
process is currently underway to guide the 
final design of the NEG. To date, most 
industry participants have expressed support 
for the policy certainty that the NEG could 

There are also regulatory implications. 
“Australia’s energy laws were based on 
a traditional view of large, centralized 
generators selling electricity to retailers 
for on-sale to end-use customers,” says 
Cara Graham, Partner, Power & Utilities, 
Transaction Advisory Services, at  
Ernst & Young — Australia. “Rulemakers had 
to make updates to those laws to recognize 
the increasingly significant role that batteries 
are playing in the energy market, which is 
complicated by the fact that batteries can 
display characteristics of both generation 
and load depending on whether they are 
charging or discharging.”

The success of the Hornsdale installation — 
and the need for energy storage to grow 
amid increasing renewables penetration — 
has encouraged a number of other 
developers to come to market with proposed 
projects that include battery storage 
components. For example, Tesla and the 
Government of South Australia announced 
plans to link residential solar PV and battery 
systems across 50,000 homes to help 
balance the grid – which would become the 
world’s largest virtual power plant. 

In addition, at least two more traditional 
energy storage projects — hydro plants that 
pump water uphill when power prices are 
low, to release it to generate power at peak 
times — are under consideration. 

The Snowy 2.0 project in New South Wales 
would see the Australian Government 
fund an increase in its generation capacity 
by up to 2GW to provide approximately 
350,000MWh of energy storage. On the 
island of Tasmania, Hydro Tasmania is 
promoting plans for its Battery of the Nation 
project, which would provide up to 2.5GW of 

pumped storage, linked to mainland Australia 
by an undersea interconnector. 

However, as new technologies and the 
economics of distributed energy solutions 
improve, some observers question whether 
these two mega-projects, which will cost 
billions of dollars and take many years to 
complete, offer a sensible way forward in a 
quickly evolving market. 

Certainly, Australia is at the leading edge 
in terms of how industrialized economies 
can come to grips with the challenges of 
integrating high levels of renewable energy 
penetration. According to recent research 
conducted by EY, together with one of the 
world’s leading global analyst houses, in 
2021 it will become the first country to 
reach the first of three new-energy tipping 
points — where off-grid energy reaches cost 
and performance parity with grid-delivered 
energy. The country has the potential to 
be a pioneer in developing the solutions to 
problems of intermittency and grid stability. 
The ongoing question for investors and 
developers is whether policymakers can set 
the scene for them to confidently place the 
right bet. n

recent years. A combination of the federal 
Large-scale Renewable Energy Target (LRET) 
and state-level mandates has led to a total of 
4.7GW of wind and 7.0GW of solar installed by 
the end of 2017. 

Indeed, according to figures from Bloomberg, 
investment in clean energy in Australia 
reached a record US$9b last year, up 150% 
on the 2016 figure. This investment was 
mostly spurred by the LRET, which 
encourages investment in renewable energy 
to achieve 33,000GWh of additional 
renewable electricity generation by 2020. In 

Renewable energy project pipeline progress
Accredited, committed and probable capacity by state (since 1 January 2016–31 December 2017)

Source: Clean Energy Regulator

Total 
6,532MW

Accredited
projects
4MW
Committed
1MW

Accredited
projects
43MW
Committed
12MW
Probable
163MW

Accredited
projects
221MW
Committed
471MW
Probable
345MW

Accredited
projects
107 MW
Committed
1,864 MW
Probable
65 MW

Accredited total  1,054MW
Committed total  3,870MW
Probable total  1,608MW

Western 
Australia

Tasmania
Accredited
projects
1MW
Probable
144MW

Victoria
Accredited
projects
60MW
Committed
996MW
Probable
540MW

Accredited
projects
26MW

Accredited
projects
529MW
Committed
526MW
Probable
351MW

Northern 
Territory

Queensland

South 
Australia

New South Wales &
Australian Capital

Territory

Definitions
Accredited
Approved and operational
Committed  
Development approvals  
plus final investment decision
Probable
Planned capacity with a PPA in place,  
expected to progress to financial close
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Country focus: Poland Country focus: Egypt

The nighttime skyline of Warsaw

The Government of Egypt has long had 
big plans for its renewable energy 
sector. Back in 2008, it set a target 

of reaching a 20% share of renewables 
in the country’s energy mix by 2020, 
corresponding to 10GW of installed capacity. 
As of 2018, however, barely 1% has been 
achieved, largely due to an unsuccessful 
first round of its feed-in tariff program in 
2014. But the Government has learned from 
its setbacks, and investment and plans are 
beginning to accelerate. 

In common with many countries in the 
region, Egypt is keen to tap substantial wind 
and solar resources to reduce energy 
subsidies — which currently consume a third 
of the national budget — and lower 
generation costs. Its first FiT round aimed to 
secure an initial generation of 2,000MW of 
wind and 2,000MW of solar capacity. 
However, investors were deterred because 
the Government insisted on using domestic 
resolution for any contract disputes, and 
because of high risks of currency 
devaluation and repatriation. The resulting 
very limited availability of financing meant 
only three projects achieved financial close.

The second round has proved more 
attractive to developers due to two main 
factors. First, the Government agreed to 
allow dispute resolution to be governed by 
the Cairo Regional Centre for International 
Commercial Arbitration, providing the 
required level of comfort to international 
developers. Second, currency risk has been 
reduced by lowering the minimum foreign 
currency funding from 85% of the project 
cost in the first round to 70% for solar 
and 60% for wind, addressing developers’ 
concerns about volatility in the Egyptian 
pound. In addition, 30% of solar and 40% 
of wind FiT payments are fixed at a rate of 
EGP8.88 to US$1.

Turning to the sun 

IIt’s been a case of feast followed by 
famine for renewable energy developers 
in Poland over the last few years. After 

dramatic growth in 2016, when renewables 
jumped from meeting 10.7% of final energy 
consumption to 12.3%, the market came to a 
juddering halt last year. 

That pause puts Poland on course to miss its 
EU renewables target of 15% by 2020. 
However, hopes are high for a revival: a new 
prime minister has voiced support for 
investment in renewables; and the next round 
of the annual UN climate talks is planned to be 
in Katowice, at the heart of Poland’s coal 
country, in December. 

Investors could be forgiven for being wary. 
Following its election in 2015, the 
conservative Law and Justice party introduced 
its 2016 Act on Investments in Wind Farms, 
which effectively killed new wind farm 
development by a requirement that no new 
wind farm could be established if existing 
buildings are closer than a distance equal to 
10 times the height of its turbines. 

The act also increased real estate taxes on 
onshore wind installations, imposing a 
financial burden on wind farms that were 
already suffering from the loss of revenues 
from the green certificate system, introduced 
in 2005 as a key support for renewables. 
Changes to its rules increased supply and 
reduced demand, leading to prices sliding 90% 
between 2012 and 2017. 

In addition, last year a number of state-owned 
energy companies either terminated PPAs or 
insisted on renegotiating terms. At least one 
developer, US renewables group Invenergy, is 
demanding US$700m compensation via 
international arbitration.

By some estimates, around 70% of Polish wind 
farms lost money last year. High levels of debt 
taken on by developers means there is a 
significant degree of distress in the market, 
with banks looking to offload wind farm 
exposure. International investors are on the 
hunt in the country for existing assets but 

A change 
in the 
weather
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The Government also provided state-owned 
land at discounted prices or free of charge, 
and ruled that developers could join more 
than one consortium provided they are the 
majority equity interest holders in only one 
of them. Other tax and custom duty 
incentives were provided.

On the other hand, the second round has 
seen a significant drop in tariffs due to 
global and regional price competition. This 
resulted in developers coming under 
pressure to manage their costs and 
negotiate lower-risk premiums with lenders 
(see table).

Nonetheless, the second round saw 30 
projects achieve financial close in October 
2017. The round will result in approximately 
1,390MW of solar capacity being developed, 
compared with the Government’s plan to 
allocate 2,000MW. One notable project 
benefiting from the FiT program, the 
Benban Solar Park in Aswan, is set to 
become the world’s largest solar park, 
eventually comprising 30 plants, generating 
1.5GW, at a total cost of US$2b.

However, the Government has still struggled 
to attract commercial banks, with most of 
the financing provided by development 
finance institutions. For example, the 
International Finance Corporation has 
agreed to finance 13 of the projects through 
its US$653m Nubian Suns FiT Financing 
Program, while the European Bank for 
Reconstruction and Development is funding 
16 projects as part of its US$500m Egypt 
Renewable Energy Financing Framework. In 
addition, the Multilateral Investment 
Guarantee Agency provided US$210m in 
political risk insurance to 12 projects.

This funding helped bring international 
developers to the Egyptian market, including 

EDF of France, Spain’s ACCIONA Energia, 
Norway’s Scatec Solar and Saudi Arabia’s 
ACWA Power.

In addition to the FiT program, other 
renewables projects have been developed, 
or are planned. Since 2001, a series 
of utility-scale wind farms have been 
established, with total capacity of 550MW, 
in cooperation with German development 
bank KfW, the Danish International 
Development Agency and the Japan 
International Cooperation Agency. Current 
wind developments include a 540MW 
project under construction in the Gulf of 
Suez, a 580MW project in the same location 
that is in financing and a feasibility study for 
a 200MW project west of the Nile. 

In January the state-owned Egyptian 
Electricity Transmission Company invited 
prequalification bids for 600MW of build, 
own and operate solar capacity in the 
Minya and Aswan regions west of the Nile. 
It received 18 responses from developers. 
Other developments include a 500MW 
utility-scale solar PV project at Kom Ombo. 

Despite the acceleration in progress, 
international developers and funders remain 
wary of political and currency risks. Further 
investment mechanisms are required to 
provide a higher level of protection to 
developers and lenders. It would be to 
the benefit of the Government of Egypt 
to offer the right support to attract the 
best developers and commercial lenders 
to achieve its ambitious renewable energy 
targets. n

Local office contacts:
Rajeev Singh
rajeev.singh@ae.ey.com
Julien Saigault
julien.saigault@ae.ey.com

depressed prices mean developers that don’t 
have to sell are holding out. The result was 
that just 36MW of new wind energy capacity 
was added in Poland in 2017, compared with 
around 1.5GW in 2015. Last October, the 
country dropped out of the RECAI Index, 
having been at 34th place in May. 

However, market participants are hopeful that 
the outlook for the sector may be about to 
improve. With Ecofys calculating that Poland is 
likely to meet no more than 13.8% of final 
energy consumption from renewables by 
2020, the Polish Government is under 
growing pressure to demonstrate how it plans 
to fill the shortfall. 

In February, a consultation began on 
amendments to the Renewable Energy 
Sources Act, which, among other things, 
could reintroduce the earlier real estate tax 
rates, and offer more favorable building 
permits for projects acquired prior to the 
2016 legislation. 

The consultation also gives details of 
renewable energy auctions for 2018, offering 
tenders for new and large onshore wind farms 
up to a total capacity of 1,000MW. The 
auctions are part of a program that began at 
the end of 2016 with a total budget of €9.4b 
(US$11.6b) up to June 2021. Successful 
bidders with installations above 500kW win 
premium payments above the electricity 
market price, while installations below that 
threshold can apply for a feed-in tariff. The 
program was given state-aid clearance by the 
EU in December. 

There is also potential for growth in biomass, 
offshore wind and solar. Biomass plants have 
the potential to benefit from payments via the 
new capacity market — legislation for which 
was passed by the lower house of parliament in 
December and approved by the EU in February. 
Although it is designed to incentivize coal-fired 
power, biomass plants could also qualify for 
payments if they do not benefit from dedicated 
renewable energy support. 

Meanwhile, the offshore sector has the 

potential to deploy up to 4GW of capacity by 
2030, according to the Warsaw-based 
Foundation for Sustainable Energy (FNEZ). It 
says local suppliers are in a strong position to 
service a domestic offshore wind industry, 
given their existing success in providing 
components to the sector across Europe. 
However, FNEZ adds that deployment will 
depend upon a stable regulatory framework 
and financial support. 

The sector received a boost with the news, in 
March, that Norway’s Statoil is taking a 50% 
stake, alongside Polenergia, in two early-phase 
offshore projects, with a planned capacity of 
1.2GW. Some growth is also expected in 
solar, as costs continue to fall and grid parity 
is achieved. A couple hundred megawatts of 
capacity per year are expected to be 
installed by 2020, according to forecasts 
from Greentech Media. 

Large corporates may also provide a new 
source of demand. A number of multinational 
consumer products companies, with 
commitments to source renewable power, 
have manufacturing plants in the country; 
these companies are now seeking PPAs to 
meet these commitments. 

Furthermore, Poland is set to benefit from 
EU efforts to help coal-dependent regions 
diversify. In December, the European 
Commission launched the Coal Regions in 
Transition Platform to address the social 
and economic effects of the low-carbon 
transition. 

The growth of the country’s wind energy 
industry — which already represents an export 
success story — can only encourage the 
Government to provide greater support to 
domestic renewable energy generation. n 

Renewable source First round FiT
      (US$/kWh)

Second round FiT
          (US$/kWh)

Solar (20MW–50MW) 0.143 0.084

Solar (0.5MW–20MW) 0.136 0.078

Wind (up to 3,000 hours pa) 0.115 0.075

Wind (up to 3,500 hours pa) 0.096 0.067

Wind (up to 4,000 hours pa) 0.096 0.046

Source: EY Analysis

FiT pricing structure: first and second rounds

Gezira Island in Cairo
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