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Abstract: With the cost of solar and wind technologies having declined, governments
are scaling back the subsidies and guarantees that have historically supported the devel-
opment of renewable power. The renewables sector is struggling to stand commercially
on its own feet, however: without state support, it is often difficult for developers to
secure project funding. This article examines both this growing challenge to the energy
transition and a key mechanism to which developers are turning to try to resolve it—the
corporate power-purchase agreement (PPA). Under renewables PPAs, corporations such
as technology firms contract to buy electricity for periods of up to 15–20 years. Often
pivotal in unlocking development finance, PPAs have been hailed as re-energising a fal-
tering energy transition. But to rely on the purchasing habits of the likes of Amazon and
Google to maintain the shift into renewables is to raise important political, economic
and ecological questions.
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Introduction
In 2005, Norsk Hydro, a producer of aluminium and hydroelectric power, applied
for permission to build a wind farm with up to 50 turbines at Tellenes, south of
Stavanger on Norway’s southwest coast. It would be fully 12 years before the
160 MW project was complete and generating electricity. Why so long? There
were some problems relating to corporate ownership along the way: the project
was taken over by the Norwegian oil producer Statoil in 2007 as part of a wider
asset transfer; and Statoil, never wholly committed to the project, sold Tellenes to
the wind-farm developer Zephyr AS in 2010. But what primarily delayed the pro-
ject was finance. It took six years from acquiring Tellenes from Statoil for Zephyr
and its development partner Norsk Vind to find someone willing to lend it the
money it needed to fund construction.

When the funding impasse was finally broken, in 2016, the key actor came in
the surprising shape of Google. In July of that year, it signed a deal—a corporate
power-purchase agreement (PPA)—to buy all of the electricity generated by the
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Tellenes project over a 12-year period, and at a fixed price. It would use this elec-
tricity to help power its European data centres. It was Google’s commitment that
unlocked the hitherto-elusive finance, giving two lenders—DekaBank of Germany
and Rabobank of the Netherlands—the confidence to advance a loan of $156
million to enable construction to begin. At the same time, ownership of the pro-
ject changed hands. Having done their job of getting the project construction-
ready, the co-developers Zephyr and Norsk Vind sold their equity. The buyer was
the US asset-management firm BlackRock, which was confident in investing now
that a buyer for the electricity had been found and construction finance had been
secured.

Pivoting on this nexus of contracts (that is, the power-purchase contract and
the allied debt and equity financing contracts) and others like it, the present arti-
cle makes two main sets of arguments. The first concerns how we can explain
what happened in Tellenes and in other places where the financing and realisa-
tion of renewables projects has similarly hinged on the signing of corporate PPAs.
Historically, it has been mainly governments that have enabled wind and solar
farms—which increasingly account for the lion’s share of new renewable energy
capacity—to get built, by providing subsidies or guarantees of various kinds and
thereby reducing the risk of privately financing renewables development. In
recent years, however, governments have widely reduced or even removed such
support mechanisms. This has undermined confidence in renewables among pri-
vate lenders and investors, thus requiring the market to find alternative mecha-
nisms of derisking in order to restore such confidence. The corporate PPA is the
principal solution the market has come up with to date. Instead of relying on the
state to catalyse development, in other words, the renewables sector and its fun-
ders now increasingly rely on Google and other long-term, large-scale corporate
purchasers of electric power.

The second set of arguments concerns how to critically interpret this trend.
What might be the political-economic and ecological implications of this shift
from state to corporate-facilitated renewables development? If, as many commen-
tators claim, climate change represents one colossal case of market failure—inso-
far as the failure to curb fossil-fuel emissions reflects capitalism’s failure to price
and to recognise the costs of those emissions—then the corporate PPA phe-
nomenon, the article suggests, represents a further chapter in the same story. To
the extent that the ongoing transition from a fossil-fuel to renewables-based
power system indeed depends on the signing of PPAs to enable renewables pro-
jects to secure private funding, that transition will continue to underwhelm, lag-
ging far behind the pace that is required.

Of course, decarbonising the global energy system depends on much more
than just expanding the supply of renewable power. No less important is disman-
tling the supply of fossil-based power: incremental renewables capacity will ulti-
mately be for nothing (ecologically) if it is largely additional to fossil-based energy
supply, and not substitutional. But this article tackles only one side of the equa-
tion—the renewables side—by identifying and interrogating ongoing trends in
renewables development and the financing thereof; the success or otherwise of
the parallel decommissioning of existing, carbonised, energy infrastructures is not
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examined. In any event, where renewables specifically are concerned, the article
insists that corporate PPAs in and of themselves do not and will not come close
to providing the requisite depth and breadth of support for new infrastructure
development. With the state having taken a step back from the vanguard of
renewables development by (unevenly) withdrawing supports, the market, in
short, is presently failing to deliver.

The article maintains that at the root of this there is a very simple but also phe-
nomenally important lesson. In the first and last instance, capitalism is about
profit. The reason that private-sector lenders and investors are hesitant about sup-
porting renewable power projects in the absence of state supports or corporate
PPAs is that the expected financial returns are highly uncertain. In actively derisk-
ing the development of renewables, a subsidy or a PPA provides the likelihood, if
not necessarily the certainty, of profitability.

It is one thing for the state to effectively outsource to the private sector respon-
sibility for doing things that are socially or ecologically desirable, and which the
state could in theory—and historically often has in practice—undertake itself. If
rapidly building a carbon-free energy-generation infrastructure is one such thing,
others include the provision of healthcare, education, clean water, affordable
housing and so on. But it is another thing entirely for the state to effect such out-
sourcing in a context where the ability of the private sector to reliably and consis-
tently generate profit is constrained.

As recent decades have shown, private-sector actors are generally only too
happy to provide healthcare, education, clean water and “affordable” housing:
while there are of course historical and geographical exceptions, the financial
returns arising from such provision have for the most part been predictable and
plump (e.g. Christophers 2020). The problem with renewable energy is that,
where there is no government support or corporate PPA, the investment case is
typically much more indeterminate.

Ultimately, the state has a basic choice. Either it can do essential things—in this
case, develop renewable energy systems—itself. Or it can rely on the private sec-
tor to do those things. But to rely on the private sector represents an enormous
risk if the private sector is not confident that it can earn returns that it considers
acceptable. As Martin Wolf (2021) recently observed, “while it is possible to pre-
vent businesses from doing profitable things, it is impossible to make them do
things they consider insufficiently profitable”. Unless governments widely assume
responsibility for developing renewable power themselves (something which for
now at least seems highly unlikely), the question they presently face is which is
the lesser of two unpalatables—bolstering state-funded mechanisms of derisking
of renewables in order to speed the energy transition, but thereby padding
private-investor profits; or continuing to draw down renewables subsidies, and
thereby potentially seeing the transition further falter?

The implications are somewhat stark for Left politics and scholarship, too. In
the world of the would-be Green New Deal as sketched by those on the Left (e.g.
Aronoff et al. 2019; Pettifor 2019), a resurgent, progressive state would unequivo-
cally lead the energy transition: funding, developing, owning and controlling a
rapidly expanded infrastructure of renewable-energy generation. But that is not
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the world we live in. The uncomfortable reality, which must be confronted and
understood, is that if in practice capital has been charged by society with doing
something important—which in the case of the energy transition in general and
the construction of a comprehensive infrastructure of renewable-power genera-
tion in particular, it evidently has been—it is essential that capital sees a clear and
consistent path to profitability. In the current renewables-development scenario, it
often does not, which begs the question of how the Left should interpret the
state’s aforementioned quandary. If, in electing to substantially derisk renewables
development, a government both subsidises private-sector profits and hastens
an otherwise stuttering energy transition, what might our overall critical
assessment be?

In developing these themes and laying out the empirical findings underpinning
them, the article draws on and aims to contribute to a set of intersecting literatures
in and around critical geography. One is a literature on the evolving interface of
“climate” and “finance” (Bridge et al. 2020). In particular, the article seeks to take
forward the small but growing sub-literature on the political economy of financing
specifically of renewable power (Baker 2015, 2021; Harrison 2020; Klagge and
Nweke-Eze 2020; Knuth 2021). That sub-literature has focused predominantly on
renewables projects actioned within the context of government support mecha-
nisms of various descriptions. The present article considers the question of how the
political economy of financing of renewables is transformed when those support
mechanisms are reduced or removed (cf. Kennedy and Stock 2021).

The second (and related) literature is on the political economy of the ongoing
energy transition, and specifically the drivers of and obstacles to that transition.
Here, the article progresses a line of enquiry and argument developed in a recent
essay (Christophers 2022). That essay proceeded from two key observations
about the existing such literature: first, that it has focused to a significant extent
on the role of the state and vested industry interests in enabling or frustrating the
shift away from fossil fuels; and second, that, to the degree that it has explicitly
addressed economic dynamics, the literature has been overwhelmingly concerned
with the relative costs of fossil fuels and renewables. The essay’s core theoretical
proposition was that this emphasis on costs is in large measure misplaced:
informed by the “profit-centric” perspective of Marxian political economy, the
essay posited that the key issue is in fact the absolute and relative profitability of
different infrastructures of power generation, which, while clearly shaped by costs,
is not reducible to them. It is profitability—actual and expected—that drives capi-
talist investment decisions, among financial and non-financial corporations alike.
The Marxian-inspired emphasis on profit as the motive-force of capitalist develop-
mental trajectories is the conceptual framework within which the present article’s
analysis of energy-transition prospects is rooted.

The article is concerned with utility-scale (as opposed to small-scale,
distributed-generation) solar and wind power, and specifically in substantially lib-
eralised power markets where both the generation and retail of electricity has in
recent decades been opened up to competition, which is principally a global
North phenomenon. It is based on two parallel streams of research. The first com-
prised analysis of published sources, including press clippings, company accounts,

1522 Antipode

� 2022 The Author. Antipode published by John Wiley & Sons Ltd on behalf of Antipode Foundation Ltd.



trade journals, and government and government-agency reports. The second
comprised interviews with people working in the financial sector, the logic of this
particular choice of informant being that financial institutions ultimately deter-
mine the conditions of possibility of all major programs of investment carried out
by private-sector actors—and indeed also by many public-sector actors—in capi-
talist societies.

Nine in-depth interviews were carried out during 2021. Of these, four were
with banks, where in each case the interviewees were senior bankers responsible
for arranging the debt financing of renewables projects. Another four interviews
were with asset-management firms that specialise in equity investment in the
renewable power sector. The final interview was with a financial advisory com-
pany focused principally on assisting renewables developers in raising finance. All
nine institutions are based in Europe and are active principally, although not
exclusively, in financing renewables within Europe’s borders; they are headquar-
tered in France (two), the Netherlands (two), the UK (two), Germany, Luxem-
bourg and Sweden. Accordingly, the analysis and arguments presented in this
article have a significant (northern) European slant. Nevertheless, for context it
also discusses developments both in other major territories where significant liber-
alisation of the power sector has occurred (especially the US), and, to a lesser
extent, in territories of substantial significance to the global energy transition but
where such liberalisation has been more limited (e.g. China).

There are three main sections to the article. The first discusses the basic eco-
nomics and financing of wind and solar power in liberalised markets, the historic
role of state support mechanisms in driving the development of new generating
capacity, and the impact of those supports being selectively withdrawn. The sec-
ond section examines the emergence and growth of corporate PPAs as a leading
alternative, of sorts, to state subsidy. The third section considers the implications
of these PPAs becoming an integral component of the landscape of renewables
development.

The Support Era
The Business and Financing of Renewables Development
Solar and wind power projects go through three basic phases. The first is a devel-
opment phase. This entails everything prior to the commencement of actual con-
struction. Planning and environmental permits need to be secured. Land—or, in
the case of offshore wind, seabed rights—must be bought or leased. A connec-
tion to the electricity grid usually has to be secured (the exception being for off-
grid power generation and consumption). And unless the developer is cash-rich
and plans to use free cash to pay for construction, funds to finance the build
must be raised. Only then can the second phase of the project—construction
itself, usually taking one to two years—begin. The third and final phase is when
construction has finished and the wind or solar farm is generating electricity and
(usually) feeding it into the grid. In liberalised power markets, this electricity can
be sold in one of two main ways; and often a generator will combine the two,
selling some of its output by one method and the remainder by the other.
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Output can be sold wholesale, on the electricity spot market, at what is referred
to as the “merchant” price. Or it can be sold to a specified purchaser such as an
electricity retailer under a contracted PPA.

Crucial to understanding the renewables business and its commercial dynamics
is its cost structure (Hirth and Steckel 2016). Once a solar or wind farm has been
built and is generating power, it is a very low-cost operation. Typically, there is
just a small, generally fixed ongoing charge for regular maintenance and upkeep;
variable costs are essentially zero. Almost all the cost incurred over the project life-
time is thus upfront capital investment. This contrasts markedly with high-carbon
alternatives for electricity generation. In the case of coal-fired plants, upfront capi-
tal investment accounts on average for less than half of lifetime cost; in the case
of natural gas, it is less than a quarter. The largest share of costs in each case is
variable fuel costs. We will come back to the significance of the cost structure of
renewables in due course.

In terms of industry participants, the business of developing and then operating
solar and wind farms is highly heterogeneous. At the risk of grossly oversimplify-
ing, we can identify two main types of company that are substantially active in
the pre-construction development phase. The first is energy companies, that is,
companies whose principal business is the production of energy. These can be
renewables specialists such as India’s Adani Green Energy; more often, they are
companies with both renewable and fossil-fuel assets, such as NextEra Energy of
the US or Sweden’s Vattenfall. The second main type of actor in the development
space is specialist developers: that is, companies that develop, but rarely (and in
many cases, never) then operate, solar or wind farms. Norway’s Zephyr AS, lead
developer of the abovementioned Tellenes project, is one example. Other leading
Scandinavian wind-farm developers are Sweden’s Arise and OX2; a leading US
developer is 8minute Solar Energy.

When it comes to owning operational renewable plants and earning income
from the sale of electricity, there are also two main types of active industry partici-
pant. Energy companies—the likes of NextEra Energy and Vattenfall—are the first.
Some of the plants they operate are ones they have developed themselves;
others, they acquire from specialist developers. NextEra in fact claims to be the
world’s largest producer of wind and solar power, with some 24 GW of net gen-
erating capacity at the end of 2020 (NextEra Energy 2021:11). The second main
type of actor is financial investment institutions, such as BlackRock in the above-
mentioned Tellenes case. Typically acquiring assets from specialist developers,
financial investors—attracted by the green credentials furnished by investment in
clean power—have become major owners of wind and solar farms in the past
decade; operations and maintenance is outsourced to contractors. Canada’s
Brookfield Asset Management, for instance, owns wind and solar facilities with a
collective generating capacity of nearly 8 GW, across four continents; it also owns
over 200 hydropower plants with an additional 8 GW of generating capacity.

To understand the financing of renewable power development, there is one fur-
ther crucial consideration. This is the question of how—or perhaps more accu-
rately, where—particular projects are held in legal–organisational terms. If the
developer is a major energy company (say, Vattenfall), a wind or solar farm is
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generally held like any other fixed asset: it appears on the company’s balance
sheet. In the case of specialist developers, however, this is rarely how it works.
More commonly, an individual project is made into a “company” in its own right,
using a special-purpose vehicle (SPV) structure (Bridge et al. 2020:733). In other
words, the asset does not appear directly on the developer’s balance sheet; it sits
within the SPV, in which the developer, in turn, owns shares. Sometimes, in the
case of especially large projects such as offshore-wind developments, major
energy companies also use off-balance-sheet structures, establishing SPVs as joint
ventures in which more than one energy company holds shares. Atlantic Shores
Offshore Wind, for example, is a 50:50 partnership between EDF and Shell, which
in 2021 began developing a 1.5 GW facility off the coast of New Jersey.

Where an SPV structure is used, financing occurs at the project level—hence
the label, “project finance”, that is used—and is usually a mix of equity and debt.
In the case of the former, investors acquire shares in the project. In the case of
the latter, banks lend to the project (usually just prior to construction beginning,
so-called “construction debt”)—not to the developer. This is crucial. Because debt
is raised at the project level, lenders do not have recourse to the assets of the
developer if the SPV defaults; it is “non-recourse” debt. This, of course, is a large
part of the reason why projects are placed off-balance sheet in the first place—to
shield developers from the risk of failure of individual projects. Since debt is gener-
ally cheaper than equity (inasmuch as providers of debt finance require lower
returns than equity providers), developers of renewables projects usually aim to
maximise the proportion of capital raised with the former. Brindley (2020:11), for
instance, reports that the proportion of debt in wind project finance is typically in
the 70–80% range; this broadly tallies with intelligence from my own interviews,
in relation to both wind and solar. What this means in practice is that unless a
developer can successfully raise debt financing, renewables projects simply do not
materialise: the cost of external equity is too prohibitive to enable the developer
to itself earn a return if no financial leverage is used.

If, by contrast, a renewable-power project is held on a company’s own balance
sheet, financing is not specific to the project itself, even if (as is often the case)
funding of that particular project is the sole purpose for which the new capital is
raised and used. Whether it is equity or debt, fundraising occurs at the corporate
level; and hence, once again, the term used—“corporate finance”. Lenders lend
to the company as a whole; investors buy shares in the company as a whole. Cru-
cially, the former have recourse to all the assets of the company in cases of non-
payment of interest or principal (and, as in the case of project finance, there is
generally a strong preference for the use of debt). Thus, corporate finance is usu-
ally less risky than project finance for the capital provider, and, accordingly, is
usually cheaper for the entity raising the capital.

The Rise and Fall of State Subsidies
Until relatively recently, essentially all private-sector development of solar and wind
power was supported by direct or indirect subsidies or guarantees of one sort or
another introduced by governments. In other words, governments widely derisked
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such development (cf. Gabor 2021; Mawdsley 2018). One of the main reasons for
this was that the technologies were immature and expensive, meaning that the cost
of electricity they generated was significantly higher than fossil-fuel-based electric-
ity. Economists measure these relative costs in terms of the “levelised cost of
energy” (LCOE)—essentially, the cost of electricity generation for a generating plant
over its lifetime, discounted to the present. As late as 2009, coal, with a mean LCOE
of $111 per MWh, and especially gas ($83) remained much cheaper than wind
($135) and much, much cheaper than solar ($359) (Lazard 2019:7). Without sup-
port mechanisms, substantial commercial investment in solar or wind power by
profit-seeking actors would have been more-or-less unthinkable.

The mechanisms that governments around the world introduced came in
numerous different forms. Some, such as renewables obligations levied on elec-
tricity retailers, have provided producers of renewable power with extra income in
addition to that which they earn from the sale of output, and are effectively paid
for by electricity consumers. Others, such as feed-in tariffs or procurement auc-
tions (or hybrids of the two), guarantee producers fixed or floor prices for their
electricity output, irrespective of the spot-market price, and any subsidy compo-
nent is paid for out of general taxation. Others still work by subsidising construc-
tion rather than operation: notable here are the US’s solar and wind investment
tax credits, which allow developers to claim a portion of upfront investment costs
against federal corporate income taxes. But whatever the exact mechanism, the
crucial point is that such supports unlocked private financing. Banks and investors
are intrinsically wary of the renewables business, among other reasons because
effectively all the cost is incurred at the outset and payback periods are typically a
decade or more. Feed-in tariffs, tax credits and the like gave financial institutions
the confidence to inject substantial sums of affordable development capital.1

The results were striking. First, from the early 2000s, which was when substan-
tive subsidies began widely to be introduced, the renewables industry entered a
period of strong, unprecedented growth.2 Total renewable electricity capacity
additions globally increased from 55 GW in 2007 to 159 GW in 2015, equating
to a compound annual growth rate of 14% (IEA 2020:7). Notably, China and Eur-
ope represented the geographical centre of gravity of this expansion throughout:
their combined share of global capacity additions was approximately the same—
at c. 60%—in both 2007 and 2015.

Second, the operation of solar and wind farms became a profitable business for
many energy companies, new and old, around the world. It is worth pausing briefly
here to emphasise a vital point: that state support has been (and for many compa-
nies, still is) utterly fundamental to this profitability. In its annual report for 2020,
for example, NextEra Energy (2021:21) conceded that its highly profitable renew-
ables business “depends heavily on government policies that support utility scale
renewable energy and enhance the economic feasibility of developing and operat-
ing wind and solar energy projects”, and said that the elimination or weakening of
such policies could result in “reduced project returns”, “the lack of a satisfactory
market for the development and/or financing of new renewable energy projects”,
and even in NextEra “abandoning” such projects. Indeed, so rich have the profit
margins from subsidy-fuelled renewables operations often been that in countries
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including France, Italy and Spain, governments have sought retroactively to cut
subsidies to curb “excessive” private-sector returns (Mallet and Keohane 2020).

And third, as increasing sums of capital went into developing and manufactur-
ing the turbines and panels housed on wind and solar farms respectively, these
technologies improved dramatically, and, with manufacturers able to reap signifi-
cant economies of scale, the costs of equipment production plunged. This fed
directly through into the lifetime costs of generating plants themselves. Between
2010 and 2020, the average LCOE fell by 56% for onshore wind, 62% for off-
shore wind and fully 87% for solar (The Economist 2020).

Of course, with the steep fall in technology costs, one of the principal justifica-
tions for governments having introduced subsidies in the first place was under-
mined. If wind and solar could compete with coal and gas on cost (and
increasingly, they could), why should they be supported? Many governments
decided they should not be, or at least, not to the extent they had been, and
thus began what the law firm DLA Piper has called “the transition to subsidy-free”
renewables. This transition has been “led by Sweden, Norway and the UK” (DLA
Piper 2019:5), but other countries have followed. How exactly subsidies have
been removed depends of course on the nature of the subsidies in question. Gen-
erally, the removal has taken the form of a gradual, and usually still ongoing,
reduction; the industry has not been expected to go “cold turkey”. In the case of
US solar power, for example, it was announced in 2017 that the extant 30%
investment tax credit would decrease to 26% for systems commencing construc-
tion in 2020, 22% in 2021, and 10% in 2022 or thereafter; Congress subse-
quently passed a two-year deferment of this phasedown in 2020. To be sure, DLA
Piper’s (2019:4) summation that, with the attenuation of state support for renew-
ables, “the baton has now, for the most part, passed into the hands of the private
sector”, is much truer for some geographic markets than others. Nonetheless, it
accurately indexes the general direction of travel: governments are widely cutting
support, and the market is being expected to take over.

The industry has reacted negatively to governments’ reduction of support (e.g.
Weale 2020). Having increased at 14% per annum between 2007 and 2015, global
capacity additions grew at less than 5% annually over the next four years, to reach
191 GW in 2019 (IEA 2020:7). In May 2019, the executive director of the Interna-
tional Energy Agency (IEA), Fatih Birol, described the slowdown as “deeply worry-
ing” (cited in Crooks 2019). It was not that there was a lack of either companies
keen to develop new solar and wind farms, or financial institutions keen to provide
them with the capital to do so. The problem, rather, was that the business plans
that developers presented to potential financiers had been rendered less com-
pelling by the thinning of subsidy or guarantee. “There is no lack of capital in the
marketplace for good projects”, the International Renewable Energy Agency
(IRENA) observed; “there is, however, a lack of bankable projects to attract invest-
ment and fulfil today’s appetite for renewable energy projects” (IRENA 2018:3).

On the face of things, data for 2020 would appear to contradict the idea that
the pace of development has slowed and that the reduction of subsidies is to
some extent responsible. The amount of renewable electricity capacity added in
the year did not just grow. It grew at the fastest pace in two decades, by
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approximately 45% year-on-year, to 280 GW, leading the IEA to hail “huge addi-
tions of solar and wind” as a “new normal” (IEA 2021a). But perversely, this sub-
stantial growth actually proved the very point about the impact of support
reduction. Almost all the growth in capacity was recorded in just three countries
—China, Vietnam and the US; indeed, China alone was responsible for over 80%
of the increase. What was going on in these three countries? The answer is that
crucial subsidies—feed-in tariffs in China and Vietnam, wind-power production
tax credits in the US—were about to expire, and developers had hurried to com-
plete installations before this happened. 2020, in other words, was anything but a
“new normal”. Rather, it was singular evidence precisely of the historic impor-
tance of subsidies in driving development.

On the Mechanics of Derisking
Given that, in terms of lifetime cost of energy, renewables have essentially
achieved parity with fossil fuels, the fact that the reduction of subsidies would
exert a chilling effect on the availability of capital for new development might
appear odd. Should renewables indeed not now be well capable on standing on
their own feet, without government support, as governments have widely pre-
sumed? What became clear in interviews with funders, however, is that this pre-
sumption is to ignore crucial factors on both the revenue and cost side of the
renewables business, and in particular the way those factors interact.

On the revenue side, the critical consideration is price volatility. If, in liberalised
markets, electricity generators are not in possession of an agreement guarantee-
ing a certain price for their output (via either a government support mechanism
or a private PPA), they must sell it on the spot market at the merchant price. This
price is notoriously volatile. Consider Figure 1, which shows for the past five years
the monthly average price of electricity on the UK wholesale market, for delivery
the next working day at a constant baseload rate. As the chart shows, monthly-
average prices have ranged from a low of £24 per MWh (in April 2020) to a max-
imum of £263 (in December 2021). This, note, is the price specifically for base-
load contracts, which means at times of low demand. As we can see from
Figure 2, which compares the monthly-average price volatility of day-ahead base-
load and peakload contracts on the UK wholesale market, the volatility of prices
at times of high demand is orders of magnitude greater still.3

When potential funders of renewable energy developments look at such charts,
they get very cold feet. The provider of construction-debt financing to aspiring
generators—amounting to over $150 million, for example, in the case of the Tel-
lenes onshore wind farm in Norway—has one overriding question in mind when
weighing up whether to make that loan: will the recipient be able to meet its pay-
ment and repayment obligations? If the recipient will be selling its output on the
UK wholesale market, and the electricity price for the next 10 years—usually
deemed the minimum period required for the debt to be fully serviced—remains
consistently above £50 per MWh, then the answer may well be yes. But if prices
fall below that threshold, it may be no. And the problem is, nobody can predict
electricity prices with any degree of confidence.
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Figure 1: UK electricity prices (day-ahead baseload contracts, monthly average) (source:
Ofgem)
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Figure 2: UK price volatility of electricity by month (day-ahead contracts) (source:
Ofgem)
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Thus, as government support mechanisms have been withdrawn and the expo-
sure of renewables developers to the spot market and its merchant-price risk has
thereby increased, banks have become increasingly cautious about lending. “Typi-
cally”, one told me, “we don’t like merchant risk”. The same interviewee contin-
ued: “For a time, we had a kind of blanket refusal to take merchant risk—but
that’s not very practical in the current circumstances—but we still don’t like it”.
Another banker said: “We don’t like to absorb power-price volatility. We’ll take
merchant price risk—right now we often don’t have a choice—but we’ll charge
three times more for it”. What this means is that instead of charging an interest
rate of say 5%, the bank will demand a rate of 15%. Why? “Low returns and
volatility don’t go. No bank in the world will take power-price risk at low
returns”.

Here, though, is another apparent puzzle: wholesale electricity prices have
always been volatile, yet this volatility has never imperilled the financing of fossil-
fuel-based generating plants in the way and to the degree that today it chal-
lenges renewables financing. Why not? Wherein lies the difference between the
two? To answer this question, we need firstly to understand the principal source
of electricity price volatility. In most liberalised electricity markets, including the
UK’s (Figures 1 and 2), the merchant price—and thus the price received by all
generators selling into the wholesale market—is the offer price of the last, most
expensive unit of energy that needs to be traded to ensure that supply meets
demand (the so-called “pay as you clear” model). Even in countries such as
France or Sweden, where nuclear and/or renewable power today provide the bulk
of electricity, it is still generally fossil fuels (nowadays, typically gas) that deliver
that all-important “last unit”, particularly when the wind is not blowing and the
sun is not shining and electricity demand is high, meaning that the offer price of
fossil-generated power continues substantially to drive wholesale electricity prices.
And that offer price is in turn driven predominantly by marginal fuel (gas) costs.
Thus, to return to the UK case, the primary reason why wholesale electricity prices
fell precipitously in the 18 months between the autumn of 2018 and the spring
of 2020 (see Figure 1) is that gas prices fell: the monthly average gas price for UK
day-ahead contracts in September 2018 was 74 pence per therm; by May 2020,
it had declined to just 12 pence per therm. When gas prices subsequently soared
in the second half of 2021, wholesale electricity prices—not just in the UK but
also in the likes of France and Sweden—followed.4 In today’s liberalised but not-
yet-decarbonised markets, electricity prices are volatile principally because gas
prices are volatile.5

Now consider the implications of this for the financing of new gas-fired and
renewable-based generating plants respectively. A bank looking to finance a gas-
fired plant is unlikely to be greatly concerned about future electricity price volatil-
ity because it knows that if electricity prices and revenues do subsequently fall,
this will likely be because gas prices—and hence the plant’s principal ongoing costs
—have also fallen. But this symmetry between revenue and cost dynamics does
not apply in the case of renewables, because of course there are no fuel costs.
The principal cost of running a solar or wind farm in the years following its con-
struction is the cost of servicing the debt raised to finance that construction, and

1530 Antipode

� 2022 The Author. Antipode published by John Wiley & Sons Ltd on behalf of Antipode Foundation Ltd.



that cost is generally fixed: it remains the same whether the electricity price is
£20 per MWh or £200. There is, in short, no inherent hedge against electricity
price volatility of the type that exists for fossil-fuel-based plants. The sharp sensi-
tivity of renewable-power business-model viability to electricity spot-market price
volatility is unique.

All of this serves to underscore one final crucial point about renewables support
mechanisms and the impact of their reduction or removal. Just as important as
the scale of support—and on some reckonings, more important—is its type. Inso-
far as financiers are unsettled specifically by price volatility, it is price stability that
they principally seek. For this reason, they favour mechanisms—such as feed-in
tariffs, and more recently procurement auctions—that explicitly provide such sta-
bility, as opposed to those—such as renewables obligations—that do not. Feed-in
tariffs “give you revenue stabilisation”, one bank said in interview, “and that’s the
key”. Indeed, so long as it stabilises the electricity price to be received by the gen-
erator, the support mechanism does not necessarily need to subsidise in order to
provide the necessary confidence to funders, if by “subsidise” we mean paying a
price above the prevailing wholesale price. A bank might be entirely comfortable
providing debt finance to a wind farm that has been guaranteed a 10-year price
of £50 per MWh under a government feed-in tariff, even if the merchant price at
the time of financing were £60 or £70. Of course, if the merchant price were sub-
sequently to fall to below £50 during that 10-year period, the generator would
then be in receipt of subsidy, and that is why feed-in tariffs and comparable
mechanisms should always be understood as subsidies even if they do not look like
subsidies at the time of their contractual agreement—they promise to provide
subsidy as and when the market requires it.

In any event, the insistence by potential renewables funders on some degree of
revenue stability was a central, recurring theme of the interviews that were con-
ducted. “If there isn’t a guaranteed revenue stream that would pay off a signifi-
cant element of the debt”, one bank said, “we wouldn’t get involved”. Said an
asset manager: “We could look at part of the electricity being sold in the spot
market, but given our mandate from investors, we are more geared to income
stability”. And finally, here is another bank: “We will look at an element of mer-
chant, but there has to be a fixed element. We look at getting as much price fix-
ing as we can”. As the predominant historical source of such price fixing—
government derisking mechanisms—is gradually withdrawn, the vital question
therefore becomes: where else can such stabilisation be found?

From Subsidy to Corporate PPA
A power-purchase agreement (PPA) is exactly what the term implies: an agree-
ment to purchase power. The two parties to the contract are the generator,
which sells electricity, and the “off-taker”, which buys it. The electricity does not
have to be renewably generated; PPAs are originally creatures of the world of
fossil-fuel-based electricity generation—although, as we will see, they have taken
on a particular importance for renewables. Contract terms are multi-faceted, but
always include three pivotal considerations. One is term: the agreement is usually
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for a given number of years. The second is power quantum: the off-taker some-
times contracts to purchase all the electricity produced by the generator, but
other times it contracts to purchase only a specified amount. The third is price:
this can be indexed to wholesale prices, or it can be fixed, or the contract can
stipulate a floor price, whereby the price paid for electricity is the merchant price
unless this falls below that floor level, in which case the latter is the price paid.

Historically, the main buyers of PPAs in liberalised power markets have been
electricity retailers—often also referred to as “suppliers”, and sometimes as “utili-
ties”. These are the companies from which electricity consumers—households,
businesses, public-sector organisations and so on—usually purchase electric
power. Where they do not generate the power themselves, such competitive
retailers (essentially acting as resellers) typically purchase the bulk of their electric-
ity on the spot market. But many have also long used PPAs to source at least
some of their supply. These would conventionally have time frames of up to
20 years, and sometimes even longer. One example of a major electricity retailer
that relies heavily on such contracts is the UK’s Centrica. As at the end of 2020, it
was committed to commodity purchase contracts valued at £34.8 billion,
although these contracts covered purchases of gas—which it also supplies to its
UK residential and business customers—as well as electricity (Centrica 2021:152).

For a variety of reasons, however, these so-called “utility PPAs” are not particu-
larly attractive to renewables developers, or, perhaps more importantly, to the
financial institutions that back them. One reason is that they are typically “base-
load” PPAs, where the off-taker buys a constant volume of energy every hour of
each month. If the electricity generator fails to meet this demand because say
wind speeds are too low, the generator must acquire the shortfall on the market
—where of course the price is unpredictable. Another drawback, at least from the
financier’s perspective, is that utility PPAs are generally “mark to market” con-
tracts, indexed to spot prices, and thus compounding volatility. One asset man-
ager I interviewed said that “while debt can be raised on the back of such
‘baseload’ PPAs, it is inherently risky for the bank since the seller needs to be able
to show that he can properly trade the market and buy electricity when his pro-
ject is not producing. This is not something all developers can do, so it makes
project finance more challenging”.

Furthermore, utility PPAs in recent years have gotten less attractive in two cru-
cial regards. One is price, which has declined. The aforementioned interviewee
noted (in October 2021): “even before the recent rise in power prices, a 10-year
utility PPA in Spain would fetch you maybe 35 EUR/MWh compared to a spot
price of EUR 50/MWh (today the Spanish spot price is over EUR 100/MWh). In
the Nordics it’s similar. A 10-year baseload PPA would trade at about EUR 30/
MWh whereas the spot price before the summer was around EUR 30–40/MWh
(now it’s between 80 and over 100)”. The other feature of declining attractive-
ness is contract term, which has shortened. In the US, average PPA terms
decreased from 20–25 years in 2017 to 12–15 years in 2019 (EnPowered 2021).
In India, a growing trend for shorter PPA terms in an environment of “un-
derutilised and unutilised generating capacities” was reported as early as 2016
(Jog 2016). Meanwhile, the changing maturity profile of Centrica’s commodity
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purchase contracts tells a comparable UK story: at the end of 2015, the propor-
tions by value of its purchase commitments with a maturity of, respectively,
greater than five years and less than one year were 45% and 21%; at the end of
2020, the equivalent proportions were 33% and 28% (Centrica 2016:130,
2021:152).

Renewables developers seeking revenue stability against the backdrop of the
dwindling of stability-conferring state-support mechanisms have therefore not
widely turned to utility PPAs. Instead, in those markets where subsidies have
become less significant, it is so-called “corporate” PPAs that are increasingly sub-
stituting for subsidies as sources of stabilisation and hence of confidence for finan-
cial backers. Under a corporate PPA, the off-taker is not a reseller of electricity but
rather the end user itself—Google in the Tellenes case, for instance. And it differs
from a utility PPA in two other important respects. First, the vast majority of cor-
porate PPAs are “pay as produced” contracts, meaning that the buyer takes all, or
a fixed percentage, of the generator’s power output, no matter what the produc-
tion profile is, which in turn means that the wind or solar farm assumes no trad-
ing risk. Second, the contract is usually for a fixed price per MWh.

There are three main types of corporate PPA in terms of financing structure and
electricity delivery arrangements (Figure 3). The first is the “sleeved” PPA, which
is the most common variant in Europe. Under this arrangement, the generator
and off-taker must be connected to the same transmission grid, through which
the transmission operator (for a fee) “sleeves” the electricity that the two parties
have contracted to exchange. The second is a “synthetic” PPA, more common in
the US, and so-called because the off-taker does not actually purchase electricity
from the generator; they do not even need to be connected to the same grid.
Instead, they each buy or sell on the spot market, but separately enter into a pri-
vate financial contract that serves to replicate the terms of a direct purchase
through hedging against merchant prices. Third, finally, and less commonly, and
typically on a much smaller scale, there are private-wire or “onsite” PPAs. Here,
generation occurs at or near the off-taker’s premises, and the electricity is dis-
tributed directly from one party to the other rather than being routed through
the grid.
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Figure 3: Types of corporate power-purchase agreement

1533

� 2022 The Author. Antipode published by John Wiley & Sons Ltd on behalf of Antipode Foundation Ltd.



The significance of corporate PPAs to renewables development in liberalised
markets in the contemporary “post subsidy” landscape was a central theme of
every interview I conducted. It bears emphasis here that it is not so much devel-
opers themselves that favour or require the revenue stability that a fixed-price cor-
porate PPA confers. Many would in fact prefer to sell some or even all their
electricity on the spot market, because this offers revenue and hence profit
upside, which fixed-price contracts by their nature preclude. The crucial market-
making role of corporate PPAs, rather, is all about raising finance. Developers seek
out corporate off-takers not because they want a fixed price themselves but
because banks are highly reluctant to lend the large sums necessary for construc-
tion unless a fixed price has been agreed. The statement by one banker intervie-
wee that “we are generally only funding projects that have corporate PPA
contracts” captures the prevailing approach of banks more generally. “Where
there are no subsidies”, confirmed the financial advisory firm I consulted, “devel-
opers and banks have to look to corporate PPAs”. Meanwhile, asset managers
active in the renewables space are no less committed to corporate PPAs than debt
providers. “Like many other fund managers”, one observed, “we look for the sta-
bility of PPAs”.

Thus, Tellenes is far from being the sole prominent example of a recent renew-
ables development that only proceeded because a corporate PPA was successfully
secured. There are countless other such examples. One of the biggest has been
Fosen Vind in central Norway, a complex of six wind farms with cumulative
capacity of approximately 1 GW, making it today Europe’s largest onshore wind-
power producer. As at Tellenes, the project was several years in the making. But,
in 2015, Statkraft, the state-owned lead developer, summarily called a halt: with
electricity trading at historic lows, the project sums could not be made to work if
electricity were to be sold wholesale, and hence Statkraft had not been able to
raise the external investment it required to take the project forward. The deadlock
was broken the following year, and, as at Tellenes, the catalyst was a corporate
PPA, in this case a 20-year fixed-price contract for a third of Fosen Vind’s annual
production capacity signed with Norsk Hydro, which would use the electricity to
power its aluminium plants. This gave an investor consortium led by Credit Suisse
—and named Nordic Wind Power DA—the confidence to invest an undisclosed
sum for a 40% stake.

If for developers the primary value of a corporate PPA is the leverage it provides
in raising finance, what is its value to the corporate off-taker? Why would a com-
pany such Google or Norsk Hydro lock itself into an agreement to procure elec-
tricity at (normally) a fixed price for a period of 10 years or more? Interviewees
argued that this value is twofold. First, many large electricity consumers—and
Google and Norsk Hydro are among the largest—do not like power-price volatility
any more than the banks standing behind renewables developers do. A PPA gives
them price visibility and stability, and over a longer period than is usually available
(at least at non-prohibitive cost) from electricity retailers. As we will see below, it
often also gives them distinctly low stable prices.

Second, PPAs with wind or solar power producers provide corporate off-takers
with invaluable green credentials. Every time a Google or Norsk Hydro signs such
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a contract, it proclaims publicly that, in doing so, it is making a positive environ-
mental contribution. In April 2021, for example, Facebook CEO Mark Zuckerberg
crowed that having to that point signed PPAs in five countries for more than 6
GW of wind and solar energy to power its data centres, the company had
become “one of the largest buyers of renewable energy in the world—resulting in
$8 billion invested in 63 wind and solar projects around the world, creating tens
of thousands of jobs” (cited in Swinhoe 2021). Not to be outdone, Amazon
announced three months later that it was the largest corporate purchaser of
renewable energy in Europe. “At Amazon”, the marketing spiel trumpeted, “we
are committed to using our scale for good” (Holbrook 2021). Green-energy pur-
chasing, in short, has become a not-insignificant locus of corporate ethical one-
upmanship.

Whatever the exact mix of rationales, the corporate PPA market has boomed,
buttressing much of the recent growth in renewables development internation-
ally: from less than 1% in as late as 2013 (the first major corporate PPAs were
signed only around a decade ago), the ratio globally of renewable power pur-
chased annually under corporate PPAs to total annual renewable electricity capac-
ity additions had increased to above 10% by 2019 (at 20 versus 191 GW,
respectively) (Renewable Energy World 2021). In the early years, the corporate
PPA market was concentrated heavily on US-based generating capacity, but in the
past five years, contracts with European and Asia-based wind and solar developers
have accounted for a growing share of the market (ibid.).

Significant purchasers of electricity through corporate PPAs are found across
many economic sectors, including brewing (e.g. Anheuser-Busch), retail (e.g. IKEA
and Walmart), and heavy industry (e.g. Alcoa and Norsk Hydro).6 But it is the big
technology companies, and especially those with extensive server farms that can
only be kept cool through the consumption of vast amounts of electricity, that
dominate the market. The combined power usage of Apple, Amazon, Facebook,
Google and Microsoft is now more than 45 TWh per year—“about as much as
New Zealand” (Hook and Lee 2021). Thus, the biggest cumulative corporate pur-
chasers of renewable energy under PPAs between 2000 and 2020 were, in order,
Amazon (nearly 8 GW), Google and Facebook (just over and under 6 GW, respec-
tively). Collectively, tech companies accounted for approximately 40% of all
renewable capacity newly contracted through PPAs from 2016 through 2020
(ibid.).

The result of all this is that in those geographic markets where corporate PPAs
have to date had the greatest market impact—namely, the US and northern Eur-
ope, including Norway and Sweden in particular—most solar and wind farms
today sell increasing proportions of their output to corporate electricity consumers
rather than to electricity resellers. Consider America’s NextEra Energy, which, it
will be recalled, claims to be the world’s largest producer of wind and solar
power—and which therefore represents a disproportionately significant exemplar.
So active has NextEra been in signing PPAs—its strategy is explicitly “to enter into
long-term bilateral contracts for the full output of its [renewables] generation facil-
ities”—that by the end of 2020, approximately 92% of its net renewable generat-
ing capacity was committed under long-term contracts, meaning that less than
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10% was sold on the spot market (NextEra Energy 2021:17). Some of these con-
tracts were with utilities, not corporate consumers. But the significance of the lat-
ter group of customers was signalled by the fact that the company said it
expected to earn approximately $825 million of future revenue specifically under
fixed-price renewables contracts (NextEra Energy 2021:79), which utilities, as we
have seen, generally do not sign.

Implications
One of the great myths about markets has always been that they represent a
space of freedom—entered into only on one’s own free will—and equality—
within which all actors are treated equally, each being required to submit to a
non-discriminating price mechanism. Electricity markets give the lie to both ele-
ments of the myth. Consumers—household or corporate—buy electricity not
because they choose to but because they have to: which is of course one reason
why historically the state has often taken responsibility for electricity generation
and supply. And, to paraphrase George Orwell, while all electricity buyers are
equal, some such buyers are more equal than others.

This, perhaps, is the most obvious critique to be made of the corporate PPA
phenomenon: namely, that it entails a very uneven playing-field on the buyer
side. Negotiating a multi-year PPA is a complex and costly business, which pre-
sents significant obstacles for small or even medium-sized businesses. In reality,
only the largest corporate electricity consumers—with well-resourced energy pro-
curement teams and often also their own internal electricity trading businesses,
enabling them to hedge price risk—are able to negotiate such contracts from a
position of relative strength. Furthermore, developers and their prospective finan-
ciers for the most part are simply not interested in smaller off-takers: they seek
counter-parties with sufficient consumption requirements to commit to acquiring
all or a significant proportion of a project’s power output, and with sufficient
commercial robustness to be likely to still be in business in the later years of a 10-
plus-year contract. The upshot is that only bigger corporate buyers are in a posi-
tion to benefit from the long-term power-price stability provided by a PPA. “The
big buyers get certainty on locked-in prices”, observed the financial advisor I
interviewed, “which just isn’t available to other buyers”.

For the technology companies making the biggest PPA-based renewable-energy
purchases, the benefits extend well beyond price stability. As two industry experts
told the Financial Times, the Amazons and Googles of the world are effectively
able to bend the market to their own demands. “The tech companies really do
dominate the whole market from a size perspective”, one said. “Their influence is
huge. These guys have a lot of market power”, confirmed the second (cited in
Hook and Lee 2021). Critically, such companies uniquely have the power specifi-
cally to make, and not passively take, price. “Amazon and the like get really good
deals”, one banker told me. The aforementioned financial advisory firm I inter-
viewed explained how this works in practice: “The big tech companies are driving
the whole sector. They run auctions to get the lowest tariff that they can for 10–
15 years. Developers jump on it, and then try to get the maximum amount of
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debt on the best terms, using the tech PPA as leverage”. In other words, the likes
of Google do not just get stable prices—they get low stable prices.

And, as we have seen, they get something more—positive public relations.
Herein lies a bitter irony: those firms enjoying the best publicity vis-�a-vis their elec-
tricity purchasing habits happen to include some of the worst corporate offenders
vis-�a-vis carbon emissions. Take Amazon. On the one hand, buying renewably
generated power is helping to reduce the relative carbon intensity of its opera-
tions, which it quantifies in terms of CO2 emitted per dollar of sales. But on the
other hand, its business—and especially its cloud-computing web-services busi-
ness—is growing so quickly that its absolute overall carbon footprint, which is
what ultimately matters, continues rapidly to grow (Palmer 2021). If this is bitterly
ironic, more ironic still is the fact that, to the extent that the development today
of new renewable energy capacity increasingly depends upon the energy-
purchasing habits of the big tech companies, the world is effectively relying upon
those companies—and to a correspondingly declining extent on the decision-
making of governments—to drive the central cog of the energy transition.

Here we get to the heart of the matter. Insofar as corporate PPAs are supplant-
ing state-sponsored interventions as the vehicle of derisking via which financiers
are provided with the confidence to support renewables development, the big-
gest concern must be that they are a considerably more limited such vehicle.
Baldly stated, there simply are not enough credible PPA buyers “out there”, and
of sufficient scale, to catalyse large-scale future renewables development. Again,
this was a recurring theme in interviews. “It’s not at all easy to find viable corpo-
rate PPA purchasers”, one fund manager said, noting that the commercial “ro-
bustness” of the potential buyer is a crucial criterion. In short, if the “market
solution” is corporate PPAs, it will not suffice. “There is so much renewables
investment required”, reflected one banker; “there’s definitely a question as to
whether PPAs can cover all of that”. “We see the market for corporate PPAs as
being finite”, said another. Indeed, in some countries, that market is almost non-
existent. For instance, in southern Europe, I was told, developers often have no
choice but to sign PPAs with utilities, with all the attendant drawbacks—“there
are just fewer energy-intensive corporations” to do output deals with.

That corporate PPAs have become an important crutch for the renewables sec-
tor and its funders therefore threatens growth in the very direct sense that the
crutch is inadequate. Yet this reliance also threatens growth more indirectly. It
does so because of the market imbalance created by the paucity of viable pur-
chasers. The fact that there are so few potential electricity consumer–buyers of
scale to whom aspiring developers realistically can turn for long-term, fixed-price
contracts is good for the former but bad for the latter and their financial backers.
The management consultancy McKinsey was alive to this as early as 2018. “The
market pricing of individual projects already reveals the typical characteristics of a
buyers’ market”, it noted, “with discounts [on corporate PPAs] of 15 to 35 per-
cent compared with calendar-forward prices” (Heiligtag et al. 2018). That is, to
secure the revenue stability favoured by their funders, developers were having to
accept low PPA prices because there was insufficient competition on the buy-side
to push prices up. An asset manager I interviewed in early 2021 similarly had this
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to say: “Corporate PPAs in the Nordics are being priced at something like €25–
30/MWh. But owners need €35–40 to make a decent return. So why are PPAs
being sold at such a low price? It feels like buyers are getting a really good deal,
and owners are getting poor terms. The obvious explanation is mismatch
between demand and supply”.

The specific threat to growth in renewables development is that developers will
not develop solar and wind farms and—ultimately amounting to the same thing
—banks and investors will not finance new such farms, because the terms of cor-
porate PPAs are not attractive enough: the market power of Amazon, Google and
the like squeezes developer and financier profitability. Indeed, several of the finan-
cial firms I interviewed intimated that they would not currently be backing renew-
ables development at all were it not for the fact that they feel compelled
—“pressured” might be a better word—to green their portfolios. Whether it is
debt or equity being provided, the decision to do so is today typically about more
than the economics of the specific renewables investment opportunity per se,
which often are not compelling. “Essentially”, one fund manager pithily put it,
“Google and co are profiting from investors’ desperation to go green”.

This raises an important question: how desperate to “go green” are investors? If
the price of doing so is lower returns than are available elsewhere, growth in the
PPA market—and thus in renewables capacity—will depend upon financial institu-
tions’ willingness to accept those lower returns. Such willingness is surely limited: if
returns of 3–5% are (just about) acceptable, returns of below 3% probably would
not be. If society puts an indispensable task (in this case, the shift from fossil fuels
to renewables in electricity generation) in the hands of the market, the reality is
that the market can effectively hold society to ransom: unless forced to invest, the
finance sector can always say, no, it is not in our interest. Interestingly, those who
are presently bullish on renewables’ prospects often cite as a key reason precisely
developers’ falling cost of capital—such has been the position recently of the Inter-
national Energy Agency (IEA), for instance (see Evans 2020). Developers, by this
logic, will expand investment because, with fixed-price PPAs with tech companies
in hand, they can raise finance cheaply. But one capitalist’s cost is another’s rev-
enue. Falling costs of capital for developers are, by definition, falling returns on
investment for financial institutions. And it is the latter, not the former, who in the
final reckoning decide whether investment takes place.

In its influential “Net Zero by 2050” document published in 2021, the IEA laid
out in stark terms the scale of infrastructure investment required to get the world
to net-zero. While it looked at infrastructures of various sorts, including ones not
considered in the present article, the IEA nonetheless emphasised that it is in
infrastructures of clean electricity generation that the largest increase in invest-
ment over the next decade and more needs to occur. By its calculations, annual
investment in renewables capacity needs to average around $1 trillion between
2021 and 2030. To put the challenge in perspective, annual investment in total
generating capacity—including fossil-fuel-based and nuclear—averaged less than
half that amount between 2016 and 2020 (IEA 2021b:155).

To help lift investment to anything close to this requisite scale, it seems proba-
ble at the time of this writing that in territories with liberalised electricity markets
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such as we have been considering in this article, one—or perhaps some combina-
tion—of three things will be necessary. First, given the diminution of subsidies
and the inherent limitations of corporate PPAs, financial backers of renewables
development will need to embrace merchant (i.e. spot market) risk: in other
words, they will need to do without mechanisms of revenue derisking. For now,
there is little sign of this happening on a broad basis, although one interviewed
asset manager did observe that “while traditional project finance is still struggling
with full merchant exposure, certain debt funds are starting to offer pretty flexible
debt instruments based on a long-term merchant production profile”. Needless
to say, operators of the funds in question have doubtless been encouraged in this
by the surge in electricity spot prices beginning in late 2021. Inasmuch as these
prices are currently very high compared to the fixed prices offered by long-term
corporate PPAs, there is commensurately less appetite among either developers or
financiers to lock-in the low—if stable—prices available from Amazon et al. for 10-
plus years. But all this could change, and quickly, if spot prices were to drop
again. Either way, embracing spot-market volatility would mean (in the words of
the same asset manager) “the entire investment community needing to get used
to the idea that renewables no longer offers the type of predictable long-term
yield that made it so attractive as an asset class in the first place. Renewables will
have more upside than they once did but also carry more direct market risk”.

Second, governments will need to maintain or—where appropriate—rebuild
state support. This might be a bitter pill to swallow, politically as much as eco-
nomically. After all, renewables are now as “cheap” as fossil fuels—although, as
we have seen, it is their cost profile, more than their absolute cost level, that
problematises investment. Furthermore, it is inevitable that maintaining or
rebuilding state support would see profits flowing consistently into the coffers not
only of operators of wind and solar farms but also of those providing them with
equity and debt capital. But having nailed their colours to the mast of private-
sector-based renewables development, governments arguably do not have a
choice. Or at least, the choice they do have is unenviable: between on the one
hand strong renewables growth combined with profits for finance capital, and,
on the other, weak renewables development combined with profits for Amazon
and Google and other powerful corporate PPA buyers. In this regard, it is notable
that, in the US, President Joe Biden’s endlessly stalled “Build Back Better” budget
reconciliation proposals—still seemingly under negotiation at the time of this writ-
ing—include significant extensions of the federal investment and production tax
credits for solar and wind energy.

And third, liberalised electricity markets—which is to say, the very ways in
which electricity is bought and sold—will need to be further reformed, possibly in
root-and-branch fashion. This relates especially to the fact that volatile spot mar-
kets for electricity pose particular challenges for the financing of renewables pro-
jects that did and do not apply to anything like the same extent to fossil-fuel-
based generation. The problem, however, is that political willingness to undertake
such reform seems limited. That reform is necessary is hardly a novel insight.
“Existing markets are designed around the characteristics of fossil generation ...

[and] remain in essence unreformed”, Malcolm Keay and colleagues wrote almost
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a decade ago. “The problem is that markets as they exist were not designed to,
and do not, reflect the cost structures and operating characteristics of the grow-
ing new energy sources” (Keay et al. 2014:172, 175). Nor is there a lack of
informed and influential voices calling vociferously for such reform, and providing
roadmaps for how it can be achieved. In the UK case, for example, the govern-
ment in 2017 commissioned the energy economist Dieter Helm to carry out a
“Cost of Energy Review”, but proceeded to essentially ignore its market-reform
recommendations (Helm 2017).7 No wonder, then, that Helm later reacted furi-
ously to the government’s claim that the country’s energy crisis of late 2021—spi-
ralling gas and electricity prices—could not have been foreseen (Helm 2021).
Indeed, Helm’s concluding statement regarding that particular “local” crisis could
be applied with full force to the wider crisis of renewables development examined
in the present article: “The market will not sort this out on its own”, Helm reiter-
ated, and so “decisions have to made—urgently”.

Conclusion
This article has argued that governments’ ongoing—albeit highly uneven—draw-
down of subsidies to solar and wind-power development imperils future growth
in such development. To develop wind or solar-based electricity-generating facili-
ties, most developers need to borrow. To borrow at non-punitive rates, it is usu-
ally necessary to have a guarantee of long-term revenue stability. The withdrawal
of government support mechanisms amounts to the withdrawal of what histori-
cally has been the main source of such a guarantee. Markets have latterly come
up with other mechanisms of derisking—the principal one being the corporate
power-purchase agreement—but they are clearly insufficient to the task at hand.

Arguably, this puts the Left between a rock and a hard place. The status quo—
wholly inadequate levels of new renewable-capacity installation—is unacceptable
environmentally. But the prospect of rebuilding—indeed, actively ramping up
from historic levels—government support is disagreeable politically-economically:
a host of studies have, for good reason, railed against state and quasi-state actors
generously “escorting” finance capital into derisked asset classes, renewables
prominent among them (see especially Gabor 2021).

There are, however, two problems with this critique of derisking. The first is that
it tends to be a blanket rejection: it does not distinguish, or at least not sufficiently
so, between types or indeed levels of derisking. Some types, perhaps, are more
acceptable than others. Not all derisking is the same. As we have seen, in the
renewables context it is revenue stability that is critical, and recent history (specifi-
cally, developer and financier preference for feed-in tariffs and similarly structured
support mechanisms) demonstrates that derisking can be effective even if it is not
actually providing a “subsidy” as such. The second problem is that the derisking
critique generally neglects to ask what happens if the state does not derisk. It
appears implicitly to assume that private-sector investment would occur anyway—
that is, that derisking in reality is unnecessary, and that in calling for such derisking
to occur capital has essentially been pulling the proverbial wool over the state’s
eyes. In the specific context of renewables development, this seems a dangerous
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assumption to make. Indeed, the evidence increasingly suggests that where renew-
ables are concerned, and in the absence of structural reform of electricity markets,
a measure of derisking is in fact required to call-forth investment.

To say this is not to say that state derisking and (potentially) subsidisation of
private capital is ideal. Far from it. Much better, surely, would be governments
grasping the nettle and rapidly developing publicly owned renewable-power
infrastructures themselves, as notably was proposed in the original visions for a
Green New Deal articulated by both Bernie Sanders in the US and Jeremy Corbyn
in the UK (McNally 2021). But if such bold measures are beyond the bounds of
actually existing political possibility, state-led derisking—as President Biden is
proposing in the US—may well be preferable to the alternative.
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Endnotes
1 The question of how in practice financial institutions have exploited these different
mechanisms of state support is an important one (see, e.g., on the US case, Knuth 2021).
2 The word “widely” is important here. Earlier periods did see some isolated—but usually
short-lived—local examples of substantive state-backed private-sector solar and/or wind-
power development, most notably in California in the early 1980s (Knuth 2021). But such
development did not occur consistently and on a broad, multi-territory basis until well into
the new millennium.
3 Moreover, the prices shown in Figure 1 are monthly averages, and mask what are often
violent swings in price from day to day or even hour to hour. Consider, for example, the
particular time and place where the finishing touches are currently being put on this arti-
cle. Uppsala is located within the SE3 region of the Nord Pool wholesale electricity market.
Yesterday (28 March 2022), the day-ahead SE3 merchant price was €16.84/MWh. Today,
it is €172.33.
4 This enables us to explain the aforementioned daily increase of more than 1,000% in the
wholesale electricity price in Sweden’s SE3 region from 28 to 29 March 2022, too. Yester-
day (28 March), it was sunny, warm, and very windy: there was abundant supply from
non-fossil-based power sources, meaning crucially that no gas-generated power—which is
currently orders of magnitude more expensive than power from other sources—was
needed to meet regional demand. Today, it is cold, cloudy, and the wind has died away.
Thus, gas-based generation is needed, and its offer price sets the wholesale market price.
5 This of course begs the question in turn of why gas prices are volatile. All manner of fac-
tors are relevant here, and space does not permit a proper discussion. Suffice it to say that
swings in supply and demand are pivotal. In Western Europe (including the UK) in the
autumn of 2021, for example, gas prices climbed steeply because demand leapt (as the
economy rebounded from Covid-19) but supply failed to respond (the cold winter of
2020/21 had left stocks relatively depleted). Needless to say, and as widely reported, the
Russian invasion of Ukraine in February 2022 caused a further gas-price shock in Western
Europe, given the region’s substantial reliance on imports of Russian gas.
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6 Furthermore, although the term “corporate” implies the private sector, the buyer does
not have to be a private entity: organisations in the public or charity sectors such as munic-
ipalities and universities also can and do enter into PPAs with renewable-power producers,
although they account for only a very small share of contracted production.
7 For an alternative set of market-reform proposals, again focused on the UK case, see
Energy Systems Catapult’s “Rethinking Electricity Markets” (Keay-Bright and Day 2021).
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